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SCIENTIFIC TABLE TALK. 

By W. Matriev Wittiams, F.R.A.S., F.C.S. 

Ar the Southampton meeting of the British Association 
(1882) Schwedoft’s theory of hail was brought forward 
by Prof. Sylvanus) Thompson, and opposed by Sir 
William Thomson, who stated that a hailstone passing 
through our atmosphere would do as much work as 
would raise the water of which it is composed 13,000 
centigrade degrees, or, otherwise stated, 13,000 times as 
much work as would raise it one degree. This being 
demonstrated mathematically, of course settles the ques- 
tion mathematically. To some people such demonstration 
is final, and therefore the idea that a lump of ice can 
enter our atmosphere as meteoric matter, pass through it 
and reach the earth as ice, is, as Sir W. Thomson said, 
“a manifest absurdity.” 

But we know that lumps of iron do thus enter the 
atmosphere, pass through it, and perpetrate the mani- 
fest absurdity by surviving in solid form this ordeal of 
fire. 

In the case of iron the absurdity is even greater than 
that of water, as the guantity of heat demanded for the 
fusion of a given weight of iron is far greater than is 
demanded for the fusion and evaporation of the same 
weight of water. Note that we have here a question of 
quantity of heat corresponding to work done, not one of 
mere temperature. 

The specific heat of water is nine times greater than 
that of iron, the quantity of heat demanded for raising 
a pound or any other weight-unit of water one degree 
will raise the same quantity of iron nine degrees, or 
nine times that quantity one degree. Therefore 
(assuming the figures of Sir W. Thompson to be cor- 
rect) the heat generated as described would raise the 
iron nine times 33,0co degs., or 297,000 degs. But iron 
fuses at about 1,600° C. How, then, does it contrive 
to reach the earth in a solid state ? 

A simple experiment answers this question. Take a 
chisel or other hardened steel tool and press it against a 
rapidly rotating dry grindstone. Here work willbedone in 

arresting the motion of the grindstone, and heat will be 
evolved in quantity exactly proportionate to the amount of 
mechanical motion arrested, z.e., the motion of the grind- 
stone. Both grindstone and steel will be heated; the 
temperature of the steel will be far higher than that 
of the grindstone because it is more concentrated on 
the smaller surface of the steel. The evidence of this 
high temperature will be supplied by the brilliant com- 
bustion of the particles of steel torn from the chisel, 
and by the softening of that part of the steel in contact 
with the grindstone. A chisel thus treated, as every 
practical workman knows, is spoiled by such softening, 
and therefore he always fits up his grindstone ina 
trough of water so that a film of cold water shall adhere 
to the rubbing surface. Itinerant grinders who sharpen 
other people’s knives and scissors may omit this, as the 
softening of these is “good for trade;” the softened 
edges rapidly become blunt and require regrinding. 

A further examination of the chisel, if fairly bright, 
will supply further instruction. It will show that the 
heat thus developed is generated at the surface whereon 
the force which did the work was applied. The well- 
known colours whereby the workman determines the 
temperature of heated steel will be displayed, the blue 
just beyond the ground face, then the purple, then the 
nut-brown and straw colour, etc. Two comparative ex- 
periments may be made, one in which the grinding 
operation lasts but a very short time, when it will be 
seen that the bands of colour will be very narrow ; if 
in the other experiment the grinding be continued for a 
much longer time, the bands will be proportionately 
broader, showing that time be required for the heat to 
travel through the substance of the metal. 

The case of the meteorite passing through the air is 
analogous, the air here representing the grindstone as 
regards its friction on the surface of the meteorite, which 
friction does the work of reducing the velocity of the motion 
of the mass. The effect is shown accordinglyon the sur- 
face, as may be seen by an examination of the fine collec- 
tion of specimens at the end of the mineral room of the 
British Museum (Natural History Department, South 
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Kensington). All of these are fused on their surfaces 
but the work of the friction being completed in so short) 
a time, the heat could not travel to the interior. { 

If so good a conductor as meteoric iron fails to carry! 
the superficial heat to its interior, how much less able is 
so bad a conductor as ice to do the like. This may be 
easily illustrated by placing a lump of ice in the midst 
of a fire and watching the result. However fierce the 
fire may be, the time required for melting the ice is con- 
siderable, and proportionate to its size. 
We must also remember that ice has the advantage of 

iron, not only in respect to specific heat, but also in that 
ofits great latent heat of fusion and evaporation. Putting 
these together, those of my readers sufficiently interested 
in the subject may make the calculation for themselves, 
and will find that to melt and vaporize 1 lb. of ice de- 
mands about three times as much heat as to fuse 1 Ib. of 
cast iron. Here, of course, I refer to the quantity of heat, 
or heat-work, not to mere intensity or temperature. 

Besides this, Sir W. Thomson was wrong in assuming 
that all the work performed in retarding the motion of 
a meteorite, whether of ice or metal or any other sub- 
stance, is directly converted into heat. It is evident that 
some of the motion of the solid body will be communi- 
cated to the air as mechanical motion; how much I will 
not attempt to calculate, but as the distance travelled in 
the mobile air is great, the amount of atmospheric 
commotion must be considerable. What may /inally 
become of that motion does not affect the question under 
discussion, the hailstone being removed from the sphere 
of such action before it is completed. 

I am aware that eminent men of science, whose views 
I am bound to respect, interpret the doctrine of the con- 
servation of energy in such a manner as to assume that 
in every case where the mechanical motion of a body is 
arrested, the whole mass of the body is necessarily 
heated accordingly. I have discussed this question with 
scientific friends in literal table talk, and find that such 
discussion is instructive; it deals with one of the 
grandest, I’ may say the grandest, generalisation of 
modern science, the one which constitutes the philoso- 
phical basis ofall our science, and which should be clearly 
understood by all. 

I will therefore make it the topic of more table talk in 
this magazine. 

> SS 

THE THIRTY-SIX INCH TELESCOPE 

OF THE LICK OBSERVATORY. 

M® JAMES E. KEELER, one of the astronomers 
at the Lick Observatory, has recently communi- 

cated to the Scientific American an account of the great 
Lick telescope, from which we borrow the following par- 
ticulars, 3 

The pier of the telescope is a rectangular cast-iron 
column weighing 20 tons, built up of four sections rigidly 
bolted together. | The thickness of the iron is about 17 
inches, The lower section, which at the floor-level 
is 9 by 5 feet, expands into a broad base, 16 feet long 
and to feet wide, resting on the solid masonry founda- 
tion which forms the tomb of James Lick. This casting 
weighs 5 tons, and is the heaviest single piece hauled 
to the summit in the construction of the observatory. On 
top of the pier is a balcony, surrounding the massive 
head-piece which forms the support for the polar axis. 
The upper section of the pier, 4 by 8 feet at the top, con- 
tains the driving clock. A light iron spiral staircase, 
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running from the base of the pier on the south to the 
balcony, gives access to the clock-room and n J 
above, and adds greatly to the appearance of th c 
ing. 

The weight of the pier is distributed over a number 
of heavy steel screws in the base, which afford means 
for the exact adjustment of the polar axis, but it is 
possible that, after this adjustment is perfected, the base 
will be set in cement, and the pier permanently fixed in 
position. 

The telescope is intended to be moved by an assist- 
ant stationed on the balcony which surrounds the top of 
the pier. 

The makers, Messrs. Warner and Swasey, designed 
the entire mounting, with the exception of the eye end, 
which was made essentially from plans prepared by Pro- 
fessors Langley and Holden. The telescope can also be 
moved quickly in the ordinary way by the observer at 
the eye end, although, as the whole train of gearing ex- 
tending to the balcony must then be set in motion, this 
cannot be done as easily as if the quick motions had not 
been provided. A pressure of 10 Ib. on the spokes of 
the quick motion wheel’ on the balcony will move the 
telescope in right ascension; a pressure of 20 Ibs. is re- 
quired for the motion in declination. The telescope can 
be reversed, or the same star brought into the field on 
opposite sides of the pier, in a little over two minutes. 

The polar axis is a finely-finished shaft of steel, 
12 inches in diameter and to feet long, weighing 
2,800 lbs. It is pierced centrally by a 6-inch hole, 
through which passes a shaft for communicating the 
motions in declination to the telescope from the balcony. 
The polar axis turns in bearings of Babbitt metal, but 
the greater part of the weight on its upper end (some 
14 tons) is supported by a collar containing hard steel 
rollers encircling the axis just outside of the upper bear- 
ing, and carried by a lever which leads cown into the 
hollow head piece, and can be adjusted for tension. The 
lower end of the axis is turned to a flat surface, and the 
thrust of about 8 tons is taken by two rows of hard steel 
balls rolling in concentric grooves, To the upper end of 
the axis is bolted the cast iron cylindrical case, 9 feet in 
length, which contains the bearings of the declination axis. 

The declination axis is 10 feet long and ro inches 
in diameter, and is also made of steel. To one end is 
bolted the cast-iron central section of the telescope tube. 
The other end is just outside of the 6-toot declination 
coarse circle, and carries indices which point out the 
approximate declinations. The coarse circle is fixed to 
the declination axis case, and supports the rods which 
carry the weights for counterpoising the tube. This 
rod is made of a brass tube shrunk on toa steel core, 
and the weights, which are in the form of circular discs, 
travel on a thread cut in the brass. Each disc is 2 feet 
in diameter, and weighs 240 lb. Eight of these discs 
are required to counterpoise the telescope. 

The bearing of the declination axis toward the telescope 
is relieved of the weight of the tube and its attachments 
(about 43 tons) by a double counterpoise lever, one end 
of which carries a collar with steel rollers, like that on 
the polar axis, the other an annular iron casting weighing 
500 lb., which surrounds the sleeve of the declination 
axis just inside the coarse circle. The steel rollers 
embrace the axis close to the telescope tube, and as the 
counterpoise levers are always parallel to the axis, they 
relieve the same proportion of the pressure on the inner 
bearing in every position of the telescope. 
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The centre of motion of the telescope or intersection 
of the polar and declination axis is 37 feet 10 in¢hes 
above the masonry foundation. The sight line of) the 
telescope is 53 feet from the centre of motion, and the 
end of the rod for counterpoising the tube 12 feet. 

The tube is made of hard steel plates rivetted together. 
It was shipped in four sections (besides the cast-iron 
central section), which are connected by bolts through 
flanges at their extremities. The plates near the middle 
of the tube are as inch thick, and the thickness of the 
sheets diminishes towards the ends, where it is 3 inch. 
The tube is 52 feet long, 4 feet in diameter in the middle, 
and tapers to a little over 3 feet at the ends. In the 
shops of the makers it was tested by placing a ton on 
each end when supported in the middle, and in other 
ways, the greatest deflection produced being about one- 
eighth of an inch. 

The object-glass by Alvan Clark and Sons is secured 
toa flange on the outer end of the tube in the usual 
manner. Its clear aperture is 36 inches, and the distance 
of the focal plane from the back surface of the flint lens 
is 56 feet. The lenses are 63 inches apart, and the total 
thickness of glass, traversed by a ray of light, is about 24 
inches. The weight of the objective in its cell is 
530 |b. 

The tail-piece at the eye end of the telescope is sur- 
rounded by a revolving jacket, provided with position 
circle, clamp, and slow-motion screws, for carrying the 
spectroscope and other accessory instruments. Clamps 
on opposite sides of the jacket receive two hollow brass 
rods 6 feet long and 3 inches in diameter, and any 
apparatus attached to these can be rotated easily and yet 
firmly about the axis of the telescope. 

The draw tube at the eye end is 8 inches in diameter 
and is focussed by a wheel surrounding and concentric 
with the tube. This wheel acts upon three screws, 
parallel to the telescope axis, which move the draw tube 
in or out, and allow the heavy micrometer or other instru- 
ment to be adjusted to the proper focus with great ease 
and accuracy. The eye end is surrounded bya steel ring 
39 inches in diameter to which lead all the clamps, slow 
motions, and other contrivances operated by the observer. 
The spokes of the right ascension wheels are notched, so 
that they can he distinguished from the declination wheels 
in the dark. 

There are three finders of 23, 4, and 6 inches aperture, 
and in addition to these, brackets to which the ob- 
jective and eye end of the 12-inch equatorial can be 
attached when a finder of great power is desired. The 
makers are providing a double slide micrometer eye- 
piece for this or the 6-in. finder, which will enable the 
great telescope to be pointed at a faint object by means 
of any neighbouring bright star—a contrivance especially 
valuable for photographic work. 

The three microscopes for reading the finely-divided 
circles from the eye end (two for declination and one for 
right ascension) also pass through this ring. By turn- 
ing a switch close to the eye-piece of the corresponding 
microscope, the circle to be read is illuminated by 
an incandescent electric lamp. Attached to the ring 
are also a small sidereal clock, a telegraph key for record- 
ing the time of an observation, and an electric switch 
for starting or stopping the driving clock. 

The driving clock in the top section of the pier is, on 
a large scale, essentially the same as the clocks employed 
by Messrs. Warner and Swasey on their smaller equa- 
torials and chronographs, except that it has an electric 

contrel, by which its rate is kept in agreement with that 
of a standard astronomical clock. 

The equipment for photographic work is very com- 
plete. The photographic corrector is a meniscus of 
crown glass, 33 inches in clear aperture, and weighing in 
its cell 150 lb. When in use it is placed in front of the 
visual objective, and the focus of the combination thus 
formed is about ro feet above the eye end. At this point 
a large aperture is cut in the telescope tube, giving 
access to a plate-holder capable of taking a dry plate 
zo inches square, or any smaller size, and provided with 
all the necessary adjustments. An image of the moon 
formed here is about 52 ins. in diameter. Instead of a 
dry plate, a board holding an enlarging lens can be in- 
serted in the plate-holder, and a magnified image of a 
planet projected into a small box camera, screwed to the 
draw tube at the eye end. 

The steel dome,'75 feet 4 inches in diameter, was 
made by the Union Iron Works of San Francisco, The 
weight of its moving parts is 100 tons. It is rotated on 
the plan devised by Captain Floyd and Mr. Fraser, by 
an endless wire rope, which passes round the cir- 
cumference of the dome, over grinding pulleys, and 
around a grooved wheel turned by a hydraulic motor 
in the basement. The dome can be turned com- 
pletely around in nine minutes. - 

The slit for observing is 93 feet wide. It is closed by 
two steel shutters weighing 15 tons, which are opened 
by an endless rope hanging inside the upper gallery. A 
pull of 5 lb. is sufficient to move the shutters. 

The hydraulic elevating floor weighs 26 tons, is 613 
feet in diameter, and is movable between fixed galleries 
through a range of 164 feet. It is operated by four 
telescopic hydraulic rams, which have replaced the 
motors formerly employed for this purpose, their motion 
having been found inconveniently slow: The motors are 
retained, however, and can be connected in place of the 
rams whenever desired. By means of the rams the 
floor can be raised in a little less than ten minutes, and 
lowered in four, with an expenditure of 300 gallons of 
water. The floor is counterpoised by eight heavy 
blocks of iron, which slide in vertical columns and re- 
lieve the rams of all but two tons of the weight to be 
lifted. 

Sao 

PHOTOGRAPHY BY NIGHT WITH 
“LIGHTNING POWDER.” 

\\/ Selous scientific journals and the special photo- 
graphic organs have published formule for a 

mixture of magnesium and chlorate of potash, known as 
lightning powder, by means of which photographs may 
be taken in the night. We give, from La Nature, par- 
ticulars of an improved process and apparatus devised 
by Mr. T. Sardnal, which prevents all risk of accidents, 
and obviates the escape of fumes from the burning 
powder. The inventor converts the powder into pastilles, 
which are then burnt in the apparatus shown in figs. 1 
and 2. - 

The powder used is that of Dr. Fabre, and consists 
of :— 

Pulverised chlorate of potash, very dry 6 parts 
Sulphuret of antimony I part 
Magnesium powder 3 parts 

When these three materials are weighed out, the 
chlorate of potash and the sulphuret of antimony are 
very carefully mixed together, using for this purpose a 
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slip of supple cardboard, or a dry finger. When the 
mixture is very intimate, the magnesium is added, and 
the whole is thrown upon a piece of coarse muslin of an 

open texture, placed upon a sheet of paper, upon which 

the powder may fall on shaking the muslin. When this 
operation has been repeated three or four times, the 
mixture is ready to be converted into pastilles in the 
following manner. The powder is placed upon a flat 
piece of glass, ordinary collodion is added enough to 
form a thin paste, which is mixed up with a wooden 
spatula or with the finger. 
When the paste begins to set, it is at once formed into 

a flat pastille, and when half dry it is detached from the 
glass by passing beneath it the blade of a thin knife. It 
is then dried as quickly and perfectly as possible, since 
moisture would retard the combustion. The inventor 
has preserved such pastilles for two or three days by 

Fic. 1. 

coating them with tin-foil paper, but he prefers to pre- 
pare each morning a quantity sufficient for use in the 
ensuing night. These pastilles have, as compared with 
the powder, the advantage of not scattering burning 
magnesium, and almost all the fumes remain shut up in 
the apparatus. 

The following is the description of the apparatus in 
which the powder or pastilles should be burnt. 

It is a box, placed vertically. The lid is replaced by a 
slide, and the bottom board by a plate of tin, sloped at 
30° (fig. x). In the middle of this tin plate there are 
pierced two small holes, to receive, the one a fuse 
of gun-cotton, and the other a nail which is intro- 
duced from below and which is twisted into a hook 
inside the box. The upper part of the box is partly 
removed, and this aperture is closed, at the moment of 
operating, with four folds of moistened linen. Lastly, 
the apparatus is lined with silver-paper, after the 
fashion of a passe-partout. To have a complete appara- 
tus, it is merely necessary to mount the whole upon a 

shding support, which can be raised or lowered at will 
(fig. 2), 

After having focussed by means of candles, place the 
apparatus just described to the right or to the left of the 
camera, and so high that the light may fall upon the 
principal object at an angle of 15°. On the other side 
of the camera there is a small support set on a plate 
from which is suspended three or four ribbons of magne- 
sium twisted together, and of a weight less, by fifteen 
times, than that of the magnesium powder employed in 
the apparatus. Care must be taken that the two foci 
are out of the field of the object-glass. 
When these arrangements are made, the slide of the 

apparatus is fitted with a thread attached to the bottom 
of the trap, and which is fixed to the hook in the tin 
plate after having passed into another hook at the upper 
part of the box. There is then introduced through the 
other hole in the tin-plate a fuse of gun-cotton, the 
fibres of which are dusted over with the chlorate 

FIG. 2, 

and magnesium powder, and the pastille is placed upon 
it. The top of the box is then covered with the moistened 
linen, and the operation is commenced. The magnesium 
ribbons are ignited, the object-glass is quickly uncovered, 
and when the magnesium is almost consumed the wick of 
gun-cotton is kindled, taking care to keep behind the 
apparatus. 

The pastille ignites and burns the thread which holds 
back the slide, but this takes place only when the explo- 
sion is complete, that is, after the explosion. At this 
instant the object-glass is closed, and the proof is deve- 
loped as usual. 

_ Fig. 1 shows the elevation of the apparatus, and fig. 2 
the section. AA‘A” is the slide, BB’ the thread serving 
to keep the slide raised, C hook to which the thread is 
attached, D the focus, E the fuse of gun-cotton, S 
the stand, L moistened linen placed over the openings 
OO.’ 

[It is essential that the chlorate of potash and the 
sulphuret of antimony should be powdered separately. 
Any attempt to pulverise them together, and even to mix 
them with mortar and pestle, would, in all probability, 
occasion a disastrous explosion.—Ep., ScientiFic News. | 
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DIAMONDS FROM THE HEAVENS. | 

REL WEEN September 1oand 22, 1886, after the usual 
phenomena which accompany the arrival of meteo- 

rites, there fell three stones near the village of Nowo-Urei, 
in the government of Penza, in South-Eastern Russia. 
One of them was lost in a marsh ; another was found by 
a peasant who, induced by a curious superstition, ate 
this wonderful substance arriving from heaven; the 
third was offered to the Mineralogical Cabinet of the In- 
stitute of Forests at St. Petersburg, where it has been 
carefully examined both mineralogically and chemic- 
ally. 

According to an account furnished to the Academy of 
Science by MM. Jerofeieff and Latchinoff, this stone, 
before being cut, weighed above four pounds. A 
part of its surface is remarkable for the deep piezo- 
glypts which the mechanical action of the air has dug 
into it during its rapid flight. This surface is free from 
incrustation, as has been already observed in the case 
of several black meteorites, such as those of Tadjera. 
The fracture is almost black, but marked over with 
small particles, some of them white and others metallic. 
It is irregular and rough, but it does not present, as we 
find in many cases, a globular structure. Its specific 
gravity is 3°46. 

By analysis it has been found that the meteorite of 
Nowo-Urei consists of fragments of peridote and pyro- 
xene, between which is interposed a mixture of nickeli- 
ferous native iron and carbonaceous matter. There has 
also been recognised the presence of pyrrhotine and of 
chrome iron. 

It will be understood that this is a mineralogical, not 
a chemical analysis, the ingredients mentioned being 
themselves complex. 

The carbonaceous matter amounted to 23 per cent. of 
the entire stone. By successive treatment with aqua 
regia, hydrofluoric acid, and bisulphate of potash and by 
Brodie’s process as adopted by Berthelot, it has been 
ascertained that the carbonaceous matter is a mixture of 
amorphous carbon and of diamond, perhaps of the 
variety known as carbonado, both in the state of micro- 
scopic grains. 

The diamond has been recognised as such by its 
hardness, which is such as to eat rapidly into a polished 
surface of corundum which was rendered dull, and 
covered with fine scratches. The meaning of this test 
will be understood if we remember that corundum is, 
next to the diamond, the hardest substance known. 

The mean specific gravity—of course, of the carbo- 
naceous part—is close upon that of the diamond, 3°5. 
When heated in a current of oxygen, the substance 

burnt yielding carbonic acid, and indicating a composi- 
tion of 95°40 per cent. of carbon and 3°23 of ash. 

In fine, the Russian mineralogists are led to conclude 
that the meteorite in question contains, in addition to 
1'26 per cent. of amorphous carbon, diamond in the pro- 
portion of 1 percent., but in very fine dust. The authors 
remark that, as the meteorite weighed 1,762 grammes, it 
contained 17°62 grammes of diamond, or 85°43 carats. 

This discovery of diamond in a meteorite is not as 
unprecedented as it might seem at first sight. 

The meteoric iron or holosiderite of Arva in Hungary 
is not only remarkable for its large proportion of phos- 
phorus in the state of Schreibersite, a double phosphuret 
of iron and nickel, but also contains graphite in a cubic 
form. Hence Hardinger was of opinion that this crystal 

might be derived by pseudomorphosis, from iron 
pyrites, for which graphite had been substituted. But 
Gustav Rose remarked that these crystals present rather 
the form of the diamond, and that iron pyrites have never 
yet been recognised in meteoric stones. 

M. |Daubrée made the following remarks in addition :— 
In Brazil, the diamond in the sands in which it is sought 
for is accompanied by rutile, anatase, brookite, oligiste, 
tourmaline—that is to say an assemblage of fluoric and 
boric minerals, to the origin of which the diamond in this 
region seems to attach itself. In New South Wales, as 
Professor Liversidge has shown, the diamond is attended 
by the same minerals. Besides quartz, tourmaline is 
frequent along with brookite, ilmenite, topaz, corundum, 
and cassiterite (tin-stone), a mineral for which the inter- 
vention of the same fluoric or chloric agents is generally 
admitted. 

In the important deposits of South Africa the diamond 
occurs in a very different manner, being associated with 
a serpentine brecchia in which the crystals are some- 
times encased. But nothing shows that it has remained 
in its original matrix. It appears rather to have been 
torn away from the depths, and to have risen to the 
surface. 

In the gangue of cosmic origin, which the meteorite of 
Nowo-Urei supplies, the diamond occurs in a manner 
different from the deposits on our globe. tts associa- 
tion with amorphous carbon is doubtless not accidental. 
Either the diamond, so refractory to the efforts ot 
mineralogists for its artificial production, has separated 
itself by crystallisation from a carbonaceous medium, or, 
what is more probable, the diamond merely represents 
the residue of a partial transformation, which tends to 
change it completely into the state of graphite. 

This last supposition seems particularly applicable to 
graphite in diamond-like forms, like that occurring in the 
meteoric iron of Arva. Seized and enclosed in a mass 
of iron, the high initial temperature of which is attested 
by the abundance of distinctly crystallised metallic 
phosphurets, it must necessarily lose its original state, 
and could not escape a change into the allotropic con- 
dition of graphite, with which we are experimentally 
familiar. 

In the cosmic rock of Nowo-Urei the preservation of 
the diamond is surprising. It leads us to believe that 
the temperature of this rock, since the time when the 
diamond was developed, cannct have been very high, 
probably not reaching the melting point of peridote and 
pyroxene, in the midst of which itis found. Another 
proof is that nickeliferous iron could remain in the 
presence of free carbon without combining with it, as 
would probably have been the case at a high tempera- 
ture. 

Graphite abounds in meteorites, especially in Holosi- 
derites, often isolated in nodules, as in the specimen 
from Arva, but more often in cylindrical cases around 
rods of pyrrhotine. 

=o 

Tue ReEtations oF ASTRONOMY AND ASTROLOGY.—Pro- 
fessor Newcome (Sidereal Messenger) remarks that as- 
tronomy is often said to have been eagerly cultivated in 
the past because it served as a Starting-point for the 
astrologers. But nothing in the writings of antiquity and 
of the middle ages supports this opinion. On the contrary, 
astrology must be regarded as an aberrant daughter of 
astronomy. 
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General sMotes. 

Tue Oricin oF METEORITES.—M. Faye seeks to revive 
the hypothesis of Lawrence Smith, according to which 
the meteorites are fragments hurled aloft by volcanoes 
in the moon and inthe planets. Za Nature, criticising 
this hypothesis, reminds its readers that meteorites very 
rarely present a volcanic character. 

BAREGINE AND GLAIRINE.—These organised sulphur- 
compounds exert upon the sulphates of mineral waters a 
reductive action, the product of which is free sulphur. 
According to a recent communication of M. Olivier to the 
Academy of Sciences, these same organisms exhale ammo- 
nium sulphocyanide. Inthem sulphur seems to fulfil the 
ordinary chemical function of oxygen. 

THe MANUFACTURE OF ExpLosives.—The inspectors 
under the “ Explosive Act” state in their annual report 
for 1887 that the number of accidents by explosion, and 
fires due to explosions in that year had been 130, causing 
forty-three deaths, and injury, more or less severe, to 
tos persons. They mention as a serious fact, that a nest 
of young mice was found in a box of dynamite. 

New Mernop or Empatminc.—A certain Angelo 
Motta, of Cremona, invented, or thought he had in- 
vented, a process for preserving human bodies by 
gradually destroying the organic matter, and replacing 
it by metals. No possible good could result from the 
success of this process, and we may, therefore, rejoice 
that the inventor has carried his secret with him to the 
grave. 

RoysaL AGRICULTURAL SocieTy’s EXPERIMENTS AT 
Wosurn.— The annual] excursion of members of the Royal 
Agricultural Society of England to the Woburn Experi- 
mental Farm took place on June 28th, when upwards of 
roo gentlemen proceeded from Euston by a_ special 
saloon train, among those present being Lord Egerton 
of Tatton, the Earl of Macclesfield, Lord Middleton, Lord 
Northbourne, Sir J. Lawes, Dr. Gilbert, Sir John Shelley, 
Sir John Thorold, and Mr. Mark J. Stewart, M.P. At 
Woburn the party were met by Dr. Voelcker and Mr. 
Carruthers, who went over the various experiments and 
explained them. 

ARSENIC IN CRETONNE.—We publish in our corres- 
pondence column a letter from a well-known chemist, 
drawing attention to the use of arsenic in cretonnes and | 
muslins, and we regret to learn that a draper in London 
has been compelled to return a large quantity of these 
materials to the manufacturer on account of cases of 
poisoning which have occurred. The use of arsenic in 
such materials is even more dangerous than in wall 
paper, and is strongly to be deprecated. We would 
advise our lady readers to be chary of buying bargains 
in these fabrics, unless a guarantee is given that they are 
free from this poison. 

British CoLtumpia.—The Rev. W. S. Green, who 
formed one of the expedition party for the recent deep 
sea explorations in the Atlantic, sailed on June 28th from 
Queenstown in the City of Rome, accompanied by the 
Rev. H. Swanzy, for New York. Their ultimate desti- 
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nation is British Columbia, where they are commissioned 
by the Royal Geographical Society to make a rough 
survey of the unexplored glacier regions of the Selkirk 
Range. The expedition will be assisted by the Canadian 
Pacific Railway Company. The two gentlemen are also 
commissioned by the Royal Dublin Society to collect 
information in the United States on the fish trade and 
fisheries, with a view to developing the home industry. 

THE GRAMOPHONE.—At a recent meeting of the 
Franklin Institute, Philadelphia, Mr. Emile Berliner, of 
Washington, read a paper on his lately invented appa- 
ratus for recording and reproducing musical sounds and 
speech, called the “ gramophone.” Mr. Berliner gave a 
historical sketch of the progress of invention in this 
field, and a detailed description of his own method and 
apparatus. He demonstrated its capabilities by record- 
ing on one of his prepared zinc plates several songs and 
speeches, etching the plate, and reproducing the songs 
and words then and there. Several etched record plates, 
prepared previous to the meeting, were likewise pre- 
sented, and the reproducing apparatus faithfully emitted 
the songs and spoken words recorded upon them. The 
reproduction was loud enough to be distinctly audible all 
over the lecture-room. The music could be easily recog 
nised. Speech, though not so clearly rendered, was for 
the most part intelligible. 

Curious Cause oF Action acarnst A Mepicat Man.— 
An old Breton peasant, having met with a slight acci- 
dent, sent for his doctor, who assured him that there was 
no Serious injury and prescribed a draught, ordering at the 
same time leeches to be applied. As leeches were not 
easily procurable, the patient asked the doctor to get 
them for him. This he promised to do, and the next 
morning a bottle arrived containing half a dozen fine 
leeches. The farmer’s wife being in doubt herself, 
applied toa neighbour for advice how to cook them. 
The result was that they were fried. The patient dis- 
liked the bitter taste of the first one so much that he 
declined eating any more. However, his wife insisted 
that as they had to pay for the “ medicine,” it ought to 
be taken, and so the poor man actually ate the whole of 
the fried leeches. He was afterwards seized with 
severe and fatal illness, which was attributed to poison- 
ing by the leeches. The widow brought an action against 
the doctor, who, however, was exonerated from all blame 
by the court. 

CompresseD Gas.—It has been urged that the use of 
compressed gas for lighting cars is attended with the 
danger of the gas exploding in the event of a collision. 
The imaginary nature of this danger was shown by the 
recent accident on the Philadelphia and Reading, 
where an escape of compressed gas from a leaky hose 
simply burnt for a few moments without any explosion. 
Experience in Germany has been of a similar nature, 
and a recent collision near Birkenhead, England, between 
two trains lit with compressed gas, was unaccompanied 
by any explosion. At the time of the collision between 
the Hoylake and Mersey tunnel trains, the gas in the 
latter was alight. The gas cylinders. of the smashed 
coaches were taken from the debris, and tested to a 
pressure of 150 lbs. per square inch, and they were 
found to be entirely uninjured beyond a few severe 
dents. The gas fittings of the remaining portion of both 
trains had not suffered in the least through the collision , 
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and, with the exception of those in the smashed cars, 
not a single Jamp glass was broken in either train. 

Tue University oF Borocna.—On June 12th began 
the festivities in commemoration of the eighth centenary 
of the University of this name. La Nature, whilst admit- 
ting the impossibility of summing up all the illus- 
trious men who have been connected with its history, 
makes an exception in favour of Galvani. The inaugura- 
tion of a statute to his memory formed an interesting 
part of the festivities. On the proclamation of the 
“ Cisalpine Republic ” Galvani refused to take the oath 
of fealty to the new Constitution, and was deprived of 
his professorship. He died in 1798, without having 
been reinstated. It was at Bologna that the Ptolemean 
astronomy fought its last battle. Its most celebrated and 
most obstinate champion, the Jesuit Riccioli, occupied 
the mathematical chair at the University, and had pub- 
lished in 1651 a complete course of anti-Copernican 
astronomy in two bulky quartos. He had made some 
experiments on the fall of bodies from the top of the 
tower of Bologna, and believed that he had demonstrated 
the immobility of the earth. 

Tue Lire anp Genius or Lavotsirr.—By occasion of 
anew biography of Lavoisier, compiled by M. Edouard 
Grimaux, Le Temps pays an eloquent tribute to the 
memory of this illustrious savant, whose merits, we fear, 
are in these days not sufficiently estimated, even by a 
multitude of scientific men. The fact that he rendered 
chemistry quantitative by introducing the use of the 
balance should of itself be sufficient to cover his name with 
glory. We read here that when he became one of the 
“Fermiers Generaux,” an occupation which cost him his 
life under the Reign of Terror, one of his colleagues in the 
Academy of Science exclaimed: “ All the better! He 
will give us better dinners.” It is to be regretted, how- 
ever, that in the é/oge in Le Temps there is no mention 
of Priestley as the first and true discoverer of oxygen, 
though he is duly credited with the discovery of other 
gases. It would have been both true and sufficient to 
have said that Lavoisier was the first to recognise the 
importance of oxygen, which Priestley utterly failed to 
do, and continued to advocate the phlogistic theory. 

OBSERVATIONS ON SATURN AND Mars.—M. Perrotin 
informs the Academy of Sciences that he has examined 
the rings of Saturn at Nice with a magnifying power 
of 1,250 diameters. Hehas measured the distance from 
the margin of the ring to the body of the planet, and fixed 
the place, not merely of Cassini’s division, but ot the line 
which separates the bright rings from the dark enclosed 
ring. He finds that this dark ring, the existence of 
which has not been known for more than thirty years, 
presented an inner margin, not diffused, but perfectly 
distinct. M. Perrotin is continuing his studies on the 
planets which are at present in opposition, that is, in 
the most favourable position for observation. In Mars 
he has observed canals more vast than any of those pre- 
viously mentioned. There are four which commence 
quite near the equator, and which extend to the white 
cap of the north pole. The region which recently seemed 
to have been inundated by the sea, judging from the 
greenish colour by which it had been overspread, seems 
about to resume its former continental condition, recogni- 
sable from the reddish colour which is gradually re- 
appearing. 
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LIVERPOOL ScIENCE StupEenTs’ Assoctation.—A large 
party of members and friends left on June 23rd for a 
field meeting at West Kirby and Hilbre Island. On 
arrival three sections were formed—a botanical party 
under the direction of Miss E. M. Wood and Mr. 
James MacKarell proceeding to Caldy; the biological 
and geological sections, under the guidance respectively 
of Messrs. William Narramore and I. E. George, making 
their way across the sands, first to the Little Eye, thence 
to Hilbre Island, for the study of the sandstone forma- 
tions and interesting fauna of the happy hunting ground 
of local naturalists. The fine weather experienced 
proved highly favourable to the botanists, upwards of 
ninety-two plants in flower being obtained. Among the 
more interesting specimens found were Thalictrum minus, 
Sedum Anghcum, Armeria maritima, and Ornithopus 
perpusillus, The prize for the day was offered for the 
best-named collection of plants in flower belonging to 
the orders Compositae and Rosacez, and aftera keen 
competition was awarded to Miss M. E. Clementson, 
who obtained twenty-two species. The geological fea- 
tures of the island were explained by Mr. Isaac E. 
George, who, in the course of his remarks on the pecu- 
liar “weathering” of the rocks, alluded to the great 
denudation that had taken place during the last 
century. 

AERIAL VoyacEs.—M. Faye writes to La Paix with re- 
ference to the projected expedition of M. Jovis (captain 
of the balloon Horla) from America to Europe. His re- 
marks are suggested by a study of the more elevated 
atmospheric currents, in the midst of which tempests 
take their rise. ‘(It is quite true that on setting out from 
a point like Caracas, situate in 10° north latitude on the 
northern coast of South America, and on rising very high 
into the air (about the region of the cirrus) there is the 
chance of meeting with a current flowing towards 
Europe. But these currents move at first very slowly, 
and only acquirea great speed more to the north, about 
lat. 20° or 25°. The voyage, in place of three days and 
three nights, will last at least ten or twelve days. Be- 
sides, these currents do not tend directly towards the 
northern coasts of Europe. From the parallel of to° 
they move slowly westwards, declining more and more 
to the north. About 30° or 35°, according to the season, 
they move due northwards, then incline to the east, and 
finally take a north-easterly direction. Thus one of these 
currents, taken above Caracas will move first towards 
the Gulf of Mexico, enter upon the territory of the 
United States in Texas, leave the western continent at 
some point between Philadelphia and Newfoundland, 
cross the Atlantic obliquely, and arrive at the Bay of 
Biscay, the coasts of Ireland or of Norway. It is in these 
upper currents that cyclones are formed, a circumstance 
evidently dangerous for such a voyage. It would be 
better to select a starting point near New York, to enter 
into daily communication with the “signal service” and 
with the meteorological department of the Wew York 
Herald, and select, for, ascending, the moment when a de- 
pression, not dangerous, and well studied beforehand, was 
passing above the station. The voyage might then be com- 
pleted in three or four days, and there would be at least 
the advantage that the departure of the Horla would be 
immediately telegraphed to all the European coasts. M. 
Faye, however, considers the undertaking rash, and ad- 
vises its authors to weigh well the terrible risks to 
which they are exposed. 
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BUDS. 
AMONG the many pleasing and wonderful effects of 

Spring, there is none more striking than the rapid 
expansion of buds into tender leaf. A few days of 
warmth causes them to swell and burst so suddenly that 
with many who have not thought about the matter their 
formation seems to be a thing of the moment. But, as 
will be presently shown, this is not so. Leaf and stem 
were there in the previous autumn, and indeed in a 
very rudimentary condition at an earlier period than that, 
and very little has been added to the organ besides water. 
In fact, buds may be made to develop into shoots with 
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SECTION OF LEAF BuD oF EUONYMUS. 

a, 6, axillary buds; 2, pith; /v, fibro-vascular bundles; c, 

Fic. 1. 

cortex, I, 2, 3, young leaves. Magnified twenty times. 

only warmth, water, and oxygen for respiration, care being 
taken in performing such an experiment to cut the branch 
bearing the buds under water, to render it mere absorbent. 
It will contribute to a better comprehension of the matter 
if we imagine that we have before us a ‘‘ winter-bud ”— 
one from the spindle tree (Ewonymus) will be a good 
example—which we have dissected through the middle, 
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from base to apex. We shall then see a central axis 
tapering upwards from a thickish base to a fine point 
and along its sides a number of leaves, so closely set as 
to leave scarcely any interval, which tightly envelop the 
axis and overlap its tip, to which they act as a protection, 
but, it is important to note, do not, except in flower- 
buds, grow from it. This central axis afterwards 
becomes the stem, and the leaves which enwrap it will 
be noted to consist of two kinds, the inner or foliage- 
leaves, slightly succulent and light-green, the outer or 
scale-leaves dryish brown and often sticky and hairy. These 
latter usually fall away upon expansion, their function 
being the protection of the inner and more delicate parts. 
All these characters are visible to the naked eye, but if 
we now prepare a transparent.s3ction showing the same 
parts and place it under a low power of the microscope 
(or, in the absence of such,a good hand-lens will be 
helpful), we are able to make out the following important 
additional details. Proceeding as before, from the centre 
or axis, we observe first a lightish and, as a higher 
power shows, a cellular portion, which is the pith ina 
young condition, and this is bordered by two dark 
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THE GROWING POINT OF A SHOOT (WINTER BuD) 
OF THE PINE (AFTER SACHS), 

S, apex of the growing point; 44, very young rudimentary 
leaves ; 77, young cortex; mm, pith of the future shoot axis. 

Highly magnified. 

Fic. 2. 

columns of stringy tissue, which stop a little short of the 
tip and give off branches to the leaves, in the younger of 
which their presence becomes less evident, These columns 
are the Fibro-vascular bundles (fv, fig. 1),and their func- 
tion is the conveyance of gases and liquids through the 
plant, and the maintenance of rigidity ; they spread out 
into the leaves as the veins. External to these is another 
lighter cellular region (¢., fig. 1.), which is the bark in a 
young condition, and from it the leaves arise. The leaves 
(1, 2, 3, fig. 1) themselves are seen to be masses of cellular 
tissue, interrupted by strands of vascular tissue, and be- 
come smaller and less defined as they proceed towards the 
apex until they dwindle down to little roundish promi- 
nences on the upper part of the axis. But one of the most 
striking circumstances inconnection with them is the exist- 
ence in a very rudimentary condition (being less evident 
near the younger leaves) of next year’s buds (a, 8, fig. 1.), 
in the axils or angles which the leaves form with the stem. 
If we now raise the magnifying power to about 400 dia- 
meters, the vascular nature of the darker tissue and the 
cellular nature of the lighter will be rendered evident at 
once, whilst at their terminations the character of that most 
important part of the bud, the apex, or the growing point 
(fig 2), also becomes more clearly defined. It is seen to con- 
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sist of cubical or polyhedral cells filled with protoplasmi¢ 
matter of a solid or semi-fluid nature, and containing large 
nuclei which may be rendered more evident by staining 
with carmine. This is the most active part of the whole 
structure, and must be considered the beginning of the 
shoot rather than the end of it, as itis derived from the 
fertilized oosphere or single cell in the ovule of the 
mother-plant which gave rise to the present generation, 
and from its simple and but slightly differentiated con- 
dition has been formed all the complex structures of stem, 
leaf, and flower, its great activity being kept up by a 
continuous supply of nutriment from other parts of the 
plant. By way of illustration it may be mentioned that 
a similar mass of tissue is found close to the tip of every 
growing root and root-fibre, but here of course there is 

ae ea (To be continued.) 
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POISONOUS DYESTUFEBFS. 

RECENT occurrence in Lyons has confirmed MM. 
Arloing and Cazeneuve’s conclusions respecting the 

poisonous character of some aniline dyes and the harm- 
lessness of others. Almost an epidemic happened last 
November with female spoolers working a particular 
yellow cotton yarn used for gold lace making. Dr. Carry, 
of the Lyons Medical Society, who was the first to notice 
the accidents, on being called to attend a spooler, found 
the patient suffering from a complication of obscure com- 
plaints. The most apparent symtoms were weakness, 
dyspepsia, and vomitings, coupled with a bluish-grey 
colouration of the gums, extending to the inside of the lips. 
As the yarn on winding emitted a considerable amount 
of yellow dust, and other working girls were similarly 
affected, the physician was soon on the right scent. He 
found that, while the accidents were caused by the dye, 
some yellows were very poisonous, others less so, and 
some-quite harmless. Qne sort, giving out much dust, 
was so dangerous that one working girl had lost, within 
a short time, two canaries and one cat. The bird’s cage 
hung near her machine, and the cat had probably 
swallowed the deadly dust with her food. 

Next it was found that ina shop, where many girls 
were employed, no accidents were noticed last summer 
while the windows could be kept open, but the trouble 
began in November and December, when they had to be 
closed. With the new patients Dr. Carry had full 
opportunity to observe all the symptoms. Besides those 
already mentioned, which mostly relate to the digestive 
functions, others pertaining to the nervous system were 
noticed, such as persistent cephalalgia, insomnia, and an 
analgesis of the skin so complete that pin pricks could not 
be felt. At the same time the circulation was normal, 
there was no fever, and no albuminuria. 

Some twelve or fifteen women were under treatment 
for the same complaint, and the recovery was in all cases 
very slow. But the accidents were too evidently caused 
by some poison to be thus dismissed without further 
investigation. Lead, the first that suggested itself, was 
looked for by a Lyons pharmacist, but proved absent. 
Three different specimens of dust were next given for 
thorough analysis to a specialist—Frofessor Pouchot, of 

the Martiniere school, who confirmed the absence of lead, 
but found traces of antimony used as a mordant. 

The first specimen, the most poisonous, was found to 
have been dyed with sodium binitronaphthol, generally 
known in trade as Martius yellow; the second, less 
poisonous, with Poirier’s light binitronaphthol ; and the 

third, quite harmless, with the sodium salt of binitronaph- 
thol sulphonic acid. Experiments on animals confirmed 
the chemist’s report. Dr. Carry did not feel justified in 
concluding that goods thus dyed are dangerous to the 
wearers, but they are certainly to the weavers ; and since 
yellows, equally good but harmless, can be obtained at 
a slightly higher cost, he thought the poisonous dyestuffs- 
should be prohibited, or such ventilation enforced as to 
protect the working people from the dangerous dust.— 
Therapeutic Gazette. 

—- Sasa 

THE CULTIVATION OF THE OSIER. 
ITH reference to the judicious proposal of Mr. 

Mattieu Williams that the waste lands of this- 
country should be re-forested, we lay before our readers 
some remarks on the cultivation of the osier in France, 
which have appeared in the Echo Forestier and in La 
Nature. The case is stronger in England than in France, 
for whilst France already exports osiers to a very con- 
siderable extent, both to Britain and to America, we do 
not produce sufficient for our own consumption. 

There are in Europe not fewer than one hundred 
species of willows. Each of these species is well 
characterised froma botanical point of view, but for in— 
dustrial purposes they may be divided into two 
sections, the respective types of which are the true osier 
(Salix viminalis) and the goat-willow (Salix caprea), the 
“ Saule marceau” of the French. Both classes have a 
high importance in the art of basket-making, which is 
now a pursuit of importance. The coarse or brittle 
osier (Salix fragilis), sometimes known as the “ crack 
willow,” is grown to a great extent in France. It is 
planted along thé streams and on the margins of marshy 
fields, and it is cut in pollards. The young shoots are 
reaped every year, and used for common baskets and 
hampers. Of this kind, as already intimated, France 
exports a large quantity. But of the fine osier used in 
ornamental basket-work, France does not produce suffi 
cient for her home consumption, and imports it in large 
quantities from Germany and Italy. _ 
We import this kind not so much in the twig as in 

the shape of manufactured articles. Now, there is cer- 
tainly no good reason why the osier should not both be 
grown and worked up athome. Our climate is certainly 
not less favourable to its growth than that of any Conti- 
nental country. It does not require great heat, but 
plenty of moisture, both in the soil and in the air. 

The osier is a tall shrub, with upright long stems 
and very flexibie branches of a greenish-grey colour, 
less commonly yellow. It prospers in soils which are 
too wet or too poor for most other crops, and it might, 
we think, be very appropriately planted to take up the 
moisture of sewage-irrigation fields. We have seen it, 
in fact, planted for this purpose at Leyton, where it 
seemed very flourishing. It grows rapidly, requires 
little attention, and by the third year (thirty-six 
months from the date of planting) it gives a net return, in 
the most suitable situations, of from £16 to £20 per 
acre ; insoils of medium quality of £13 to £15; and in 
the worst and least suitable localities, £8 to A1o. An 
osier bed, with due care, will continue productive for 
twenty-five to thirty years. 

The expense of planting an osier bed may be as much 
as £9 or £Io, and theannual cost £2 to £3 peracre. But 
it must be remembered that the land is generally suited 
for no other purpose, and is therefore, for the most part, 
lying waste. 
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atural Wistory. 

A CURIOUS PARALLEL. 
a ERS must be fewzoologists who have not been greatly 

struck by the manner in which types, so to Speak, 
of structure are reproduced in groups of animals widely 
distant from one another. Thus we have beasts of prey, 
birds ot prey, fishes of prey, and insects of prey; bur- 
rowing mammals, burrowing reptiles, burrowing insects, 
and burrowing crustaceans ; swimming mammals, swim- 
ming birds, swimming reptiles, and swimming insects ; 

larva. 
mendica and its larva. 

Fic. 1. A, Mantis religiosa and its B, Blepharis 

and similarity of habit implies similarity of structure, at 
any rate so far as general principles are concerned. 
And, very often, between individual species, though wide 
as the poles asunder in the scale of nature, we find the 
most startling similarity in bodily formation. Take, for 
instance, the mole and the mole-cricket. One is a ver- 
tebrate and the other an invertebrate; yet not even the 
most casual of observers can fail to notice the striking 
likeness which exists between them. Take, again, the 
whale and the fish: the similarity is so great that even 
now many of us find it almost impossible to believe that 
they do not belong to one and the same class of beings. 
And examples such as these might be multiplied ad 
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infinitum. There is one very remarkable case of natural parallelism, however, with which very few of us are acquainted, and which is sufficiently remarkable to call for special notice ; and that is the instance of the Praying Mantis and the Mantis Shrimp. 
The former of these—a member of the vast class of the 

insects—is a fairly well-known creature. In some form or other—for there are many species—it abounds in all 
tropical and many temperate Jands, and the curious 
attitude which it adopts while waiting for food, and 
which is referred to in its popular title, has rendered it 
familiar to many who would otherwise never have heard 
of its existence. This attitude, as most of us are no 
doubt aware, is very much that of prayer, the long fore- 
legs being clasped and raised aloft, as though in supplica- 
tion toheaven. But, in reality, the insect is only holding 
those limbs in readiness for the fatal stroke to be 
delivered upon the first insect which ventures within 
reach ; and, in order to understand the full utility of the 
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Fic. 2. The Mantis Shrimp. Sgywzl/a mantis. 

position in question, we must examine the structure ot 
the limbs. 

In the first place, then, as may be seen by the illus- 
tration (fig. r.), the coxa, or hip-joint, is greatly developed, 
and becomes not merely a joint—as in the generality of 
insects—but a veritable division of the limb, almost equal 
to the thigh in size, and furnished with an immensely 
powerful muscular system. The immediate effect of this 
prolongation, of course, is greatly to lengthen the limb, 
and at the same time to increase its power of folding, 
In the mantis from which this description is written, and 
which is a small one of its kind, the coxa is just three- 
quarters of an inch in length, while the thigh is one- 
eighth of an inch longer. ie 

The thigh itself, which, like the coxa, is triangular, is 
armed upon its lower surface with two rows of strong 
and sharp teeth, one upon the outer edge and one upon 
the inner. In the specimen referred to the outer row 
consists of four tolerably large teeth, placed rather widely 
apart, and the inner of eighteen, varying in size, and 
situated quite closely together. The lower leg is also 
triangular, and is armed with a double row of teeth, the 
inner consisting of thirteen and the outer of ten, while 
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the apex itself is developed into a very long, curved, 
almost fang-like claw, reminding one very much of that 
upon the tail of a scorpion, save and except that it is not 
perforated for the transmission of poison. The foot is 
quite small and insignificant, used in walking only, and 
never employed in the capture of prey. 

These formidable limbs, as already mentioned, are 
raised high in air while their owner is lying in wait for 
prey. No sooner does a victim venture within reach, 
however, than they are thrown sharply forward and 
downward, and the insect, or whatever it may be, is 
seized between the thigh and the lower leg, the teeth upon 
which hold it securely imprisoned notwithstanding its 
struggles. The legs are then folded closely to the body, 
chiefly by the action of the coxa, the captive is brought 
into contact with the jaws, and there it is firmly held 
while its conqueror leisurely picks it to pieces and 
devours it. 

The muscular system of these curious weapon-legs is 
exceedingly powerful, as is amply shown by the mark- 
edly triangular shape of every joint. And, as the 
lower part of the leg fits, when the limb is folded, into a 
groove upon the thigh, and as the teeth closely interlock, 
it is tolerably evident that a victim, when once seized, 
can have but very little hope of escape. 

This structure is common to a large number of insects 
belonging to the group, whose slowness of foot is thus 
amply compensated for by the formidable character of 
their natural weapons. And their green colour and leaf- 
like appearance of course assist them very greatly, by 
assimilating them to their surroundings, and rendering 
their detection by their anticipated victims an almost 
total impossibility. 

Now, in the mantis shrimp, strange to say, although a 
crustacean and a dweller in the water, we find a struc- 
ture almost precisely similar in detail as well as in 
principle. And a most admirable illustration it supplies 
of the law that identity of habits produces identity of 
structure, even in 2reatures not in any way allied to one 
another, and existing under conditions of a totally 
different character. 

Again we find the long raptorial fore-legs constituting 
weapons of offence, and armed, just as in the mantis, 
with a formidable array of strong and sharp spine-like 
teeth. Again we find the lower part of the limb fitting 
into a groove upon the upper, in order that the grip may 
be the more severe, the possibility that the victim should 
break away the less. And the chief, in fact the only, 
difference in the weapons of the two creatures is that in 
the crustacean the coxa is not prolonged, and that in con- 
sequence the teeth are set wpon the foot; while it is the 
foot which is received into a groove upon the lower leg, 
and not the lower leg into a groove upon the thigh. 

By those who have kept it in captivity, the mantis 
shrimp is said to use its raptorial limbs with wonderful 
address. Dr. Lukis, for example, speaking of his own 
specimen, tells us that “it placed itself in a menacing 
attitude, which would rather have excited the fear of 
exposing the hand to it. ..... JI brought a silver tea- 
spoon near it, which was struck out of my hand with a 
suddenness and force comparable to an electric shock. 
This blow was effected by the large arms, which were 
closed and projected in an instant with the quickness 
of lightning.” 

In a smaller crustacean, also, popularly known as the 
Skeleton Screw,and scientifically as Caprella linearis,avery 
similar structure is found; but its efficiency is still further | 
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increased by a corresponding modification in the second 
pair of legs also, so that four raptorial organs are provided 
in the place of two. No groove is present upon the lower 
part of the leg, but that joint, which is enormously large, 
is armed with a double row of long jand sharp teeth, 
between which the food is received, and which practically 
answer the same purpose. The foot itself, too, is 
sharply notched along the edge. And both attitude and 
action of the creature, when seeking for prey, are so 
singularly suggestive of those of the mantis, that it is 
quite difficult to realise that the two have absolutely 
nothing in common with one another. 

Instances such as these are not uncommon, although 
seldom do we find the resemblance so complete in 
creatures so widely different. And yet, since the resem- 
blance does exist, it is somewhat singular that the 
peculiar structure in question is not more common, seeing 
how great is the number of predacious beings, and how 
many of them, so far as we can tell, would benefit by the 
possession of raptorial limbs, Something similar we see 
in the water scorpion, the water gnat, and the stick- 
like Ranatra linearis, all of which capture their prey by 
the aid of modified tore limbs. But in none of these 
do we find the true mantis structure, which is so very 
pronounced in the creatures described. And we thus 
have a double and seemingly paradoxical source of 
wonder ; firstly, that the similarity should exist at all, 
secondly, seeing that it does exist, that it is not far more 
common. 

THE Poison or Bees.—According to some investiga- 
tions which Professor Carlet, of the Faculty of Sciences ot 
Poitiers, has recently communicated to the Academy of 
Sciences at Paris, the poison-apparatus of bees comprises 
two quite distinct sets of glands, some yielding an alkaline 
secretion and others an acid product. For the full effi- 
ciency of the venom a mixture of the two liquids is re- 
quired. The alkaline glands, which are highly developed 
in the bees and in all other Hymenoptera with a barbed 
sting, are merely rudimentary in insects of the same 
orders which use their stings not for defence against their 
enemies, but for paralysing a victim destined for the food 
of their larvee. (Ifa bee is caused to sting into a piece 
of blue litmus paper, a red spotis produced, showing that 
the acid is in excess. The sting of a wasp, on the con- 
trary, as it was first pointed out by Professor Church, and 
as we have since confirmed, has an alkaline reaction. It 
is very probable that all the animal venoms are of a com- 
plex nature. There is here evidently room for further 
research, which we recommend to persons in districts 
where the hornet is plentiful —Ep., ScientiFic NEws.) 

APPLICATION OF SULPHATE OF COPPER TO FRuIT TREES. 
—M. Magny, President of the Horticultural Society ot 
Coutance, writes to the National Horticultural Society ot 
France as follows :—‘‘ Every year, about the months ot 
February and March, when the fruit-buds on fruit-trees, 
of whatever species, begin to swell, birds (and especially 
bullfinches and tomtits) fall upon the fruit-trees and pick 
the buds to such an extent as greatly to compromise the 
hoped-for crop. Having in vain tried various methods, 
I had the idea last year of entirely covering my trees, 
especially the fruit-bearing branches, with the following 
composition :—4 lbs. of lime slaked in 6 pints of water, 
1 Ib. sulphate of copper (blue stone) ; dissolve in 67 pints 
of hot water, add then 1 Ib. of soot and clay enough to 
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give it a semi-fluid consistency. The result was good, as 
on all my trees, after being thus dressed, not a bud was 
damaged, and the blossom appeared in a normal manner. 
This composition has also the advantage of destroying 
the predatory insects which hibernate under the bark, 
and of preventing the spotting of the fruits by moulds and 
other fungi. The same mixture, with a little more sul- 
phate of copper, has been employed against another 
enemy. All horticulturists know the decided taste of 
slugs and snails for nectarines (we may say for wall-fruit 
in general). In spite of hunting for them in the early 
morning, I had almost given up the hope of a crop, but 
now I have coated the walls, the stems, and branches of 
the trees with this composition, I have secured a full crop 
of sound nectarines.” (We give this receipt on the 
responsibility of La Nature, but we consider it likely to 
prove both safe and effective. —EpitTor, Scientiric News.) 

Aw AnomaLous MovEMENT OF SWALLOwsS.— The steamer 
Abd-el-Kader, which set out about the end of May from 
Marseilles, bound for Algiers, when at the distance of 
twenty-eight miles from land fell in with a large flight of 
swallows going southwards. They alighted upon all 
parts of the vessel, where they spent the night. At 
seven the next morning, when off the Balearic Islands, 
they left the steamer and all took flight in the direction of 
Algiers. A migration of swallows southwards at this 
season of the year has never before been witnessed. 
—(Cosmos). 

Tue Ravaces of SirpHa Opaca.—This well-known 
carrion-feeding beetle has recently taken to prey on 
vegetable matter, and is indulging in the very pardonable 
freak of destroying the sugar-beet. Conjointly with this 
change in its diet it has begun to increase in a manner 
previously unknown. This prooceeding excites great 
wrath among the growers of betose, who are combating 
the enemy with sulphuret of carbon. 

THE “ CENTREING” OF THE HumAN EyE.—Some years 
back Professor von Helmholtz showed that, optically 
speaking, the human eye was not a perfect instrument. 
M. Tscherning (Comptes Rendus), who has re-examined 
the subject, finds that the adjustment of the eye is never 
exactly centred, but the deviation is generally incon- 
siderable. In most eyes the three centres are situate in 
the same vertical plane, but the centre of the cornea is 
below the axis of the crystalline lens. In other eyes the 
centre of the cornea lies in the same vertical plane as the 
axis of the crystalline lens. 

OBSERVATION ON THE ARRIVAL OF THE SWALLOWS AT 
THE Park oF Batreine, in L’Attier.—M. G de 
Rocquigny-Adanson gives in Cvel et Terre a table of the 
return of the swallows, from which it appears that the 
extreme dates over a term of forty-one years are from 
March 19th to April 11th. Half the returns took 
place between March zoth and April 3rd, the mean date 
being April 1st. The solitary, unusual date of March 
1gth, occurred after the severe winter 1879-1880. 

Birp Murper.—As we learn, both from private 
sources and from contemporaries, the massacre both of 
hoopoes and of sand-grouse stillcontinues. The possible 
penalties under the Wild Birds’ Protection Act are 
ridiculously small. 

POISONS IN THE WORKSHOP. 
WE admit very generally that it is the duty, or at any 

rate the good policy, of the community to defend 
its members as far as possible from causes of disease or 
death. But we do not yet see that agencies which sud- 
denly and swiftly strike down a man who might have 
previously teen in robust health are, afterall, less for- 
midable than such as gradually undermine his vitality 
and enable him to leave behind an enfeebled posterity. 
We have yet to learn that the so-called ‘‘ diseases of 
debility,” phthisis, scrofula, albuminuria, affections of the 
brain and the heart, are as truly preventible as the 
various types of pestilence. 
Among the causes of gradual decay and debility, we 

have at present to deal merely with the poisonous pro- 
ducts employed in the arts and manufactures. We are 
too apt to connect the notion of poison exclusively with 
a sharp, sudden illness, ending in death, a post-mortem 
examination, and a coroner’s inquest. But in the vast 
majority of instances there is no sudden death ; the life 
of the victim is not so much shortened as rendered 
more or less useless and enjoyable. His strength fades 
away, he undergoes often extreme suffering without 
knowing the cause, and his death is finally attributed to 
some ordinary disease. 

The number of poisons which enter into our in- 
dustrial operations is great and increasing. We will 
accordingly take a glance at some ofthe most important, 
and consider how their evil action is to be avoided or 
overcome. 

One of the most formidable, if its effects are viewed 
in connection with its trifling quantity, is mercury. The 
men engaged in mining for this valuable metal, and in 
separating it from the ore (generally cinnabar) often 
suffer severely. Among the ordinary effects are loose- 
ness and even entire loss of the teeth, and often formal 
salivation. Where it is constantly absorbed into the 
body in smaller proportions tremblings of the limbs, 
neuralgia, or other nervous symptoms are commonly 
observed. It is important to note that in proportion as 
the metallurgy of mercury has been improved by pre- 
venting the escape of the metal in the form of vapour, 
the health of the workmen has been greatly improved. 

But much mischief is occasioned by mercury in the 
various arts in which it is employed. Probably the 
largest quantity is consumed in the so-called “ amalga- 
mation process,” for separating gold and silver from 
their ores. In this process vapours of mercury are con- 
stantly given off, though not in striking quantity, and the 
men employed cannot entirely help coming in contact 
with the poisonous metal. The improvement devised 
by Mr. W. Crookes, F.R.S., z.¢., the use of an amalgam 
of mercury and sodium instead of pure mercury, has 
effected an improvement in this process from a sanitary 
point of view, since the quantity of mercury needed is 
reduced, and the time during which it has to be worked 
up with the ore is shortened. 

The so-called silvering of mirrors is another extensive 
use of mercury, and is very detrimental to the health or 
those employed, the more so as the operation is not per- 
formed, like the amalgamation of gold and silver ores, in 
the open air, or in rough sheds readily traversed by the 
wind. The operation need not be here described in 
detail, but it consists substantially in applying to the 
glass, whilst in a horizontal position, sheets of smooth 
clean tinfoil, upon which a sufficient quantity of mercury 
is spread very evenly. This process requires careful 
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manipulation ; the hands of the men are often in con- 
tact with the metal, and the air is filled with mercurial 
fumes, which, it must be remembered, are given off even 
at the ordinary temperature of this country. 

To do away with the evils resulting from this process, 
attempts have been made to ‘‘silver” mirrors with a 
thin film of pure silver deposited upon the glass, and 
thus entirely dispensing with the use of mercury. But 
these processes, though apparently successful, have dis- 
appeared from use. It is, indeed, rumoured that the 
inventors have been “bought off,” lest the interests of 
the mercury trade should suffer loss. 

A considerable quantity of mercury in the metallic 
state is used in the manufacture of thermometers, baro- 
meters, and hydrometers, in making Sprengel pumps, 
and in a variety of the operations of chemical and phy- 
sical laboratories. For these purposes it is not likely to 
be superseded 
Mercury is also employed in the preparation of ver- 

milion, of corrosive sublimate, and of nitrate of mercury. 
The manufacture of vermilion and its use in the fine arts 
cannot be held injurious, since it is neither soluble nor 
capable of being volatilised at ordinary temperatures. 

Nitrate of mercury is used to give hare and rabbit 
skins the power of felting. For this purpose it is dis- 
solved in water, and brushed lightly over them with a 
sponge. In this process the hands of the workman are 
liable to absorb some of the poison. 

The manufacture of corrosive sublimate without great 
care is very dangerous, as this compound may quickly 
prove fatal if inhaled in the state of vapour. Its use as 
a disinfectant also requires no little caution. 

Antimony is one of the minor poisons from our pre- 
sent point of view. Its only manufacturing uses of any 
importance are in the preparation of so-called antimo- 
nial vermilion. This colour is less beautiful than the 
true, mercurial vermilion, but it finds a demand from its 
low price. Neither its preparation nor its use involves 
anything dangerous to health. 

Of much more importance is the double tartrate of 
antimony and potash, commonly known as tartar-emetic. 
This substance was formerly employed only in medicine, 
but it is now used on a much larger scale, along with 
tannin, in fixing aniline dyes upon cotton wares. It has 
been often accused of producing irritation of the skin, 
and even erysipelas in persons wearing cottons which 
have been thus got up. It is, however, to be noted that 
men employed in the manufacture of tartar-emetic and in 
its use in dyeing and printing operations do not seem to 
suffer in the least. The same must be said of other pre- 
parations of antimony which have been tried as cheaper 
substitutes for tartar-emetic. 

(To be continued. ) 
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Betrieb der Galvanoplastik mit Dynamo-electrischen Mas- 

chinen 2u Zwecken der Graphische Kimste. Von Otto- 
mar Volkmer. Vienna: A. Hartleben’s Verlag. 

This handbook, one of a series of technical works 
corresponding to the English series known as Weale’s, 
relates to electrotyping as used in pictorial arts. It 
deals with the machinery used for eletrotyping, including 
gas engines and dynamos, the baths used, the solutions, 
and the methods of connecting them up and of regulating 

the current. We find descriptions of the installations in 
Vienna at the Imperial Institute of Military Geography, 
and at the Imperial printing establishment, of which 
latter the author is vice-director. The fourth section is 
really the most important in the book, as containing 
novel information, the rest being such as could be com- 
piled frorn works already existing. It deals with the 
practical processes used for electrotyping, including the 
production of the original plate as a mould for electro- 
typing on, the deposition of electro-copies, the facing of 
these with steel or nickel or brass as a hardening pro- 
cess. The author next describes the processes of pro- 
ducing a plate fit for printing off, from non-metallic 
matrices, such as gelatine photo reliefs, wax and gutta- 
percha moulds, etc., and gives a detailed description of 
the production of the electro-plates from which the 
Government maps of Austria-Hungary are printed. 

A descriptive list is given of the various chemicals 
and materials used by electrotypers, with their pro- 
perties, tests for purity, etc. 

It is a pity that in a book like this, intended to be 
written up to date, the author should have chosen for 
description those dynamos which are used in Austria- 
Hungary only, a rather antiquated Gramme machine, 
one by Schuckert, by no means his latest or best type; 
and one by Krétlinger, of Vienna, also containing no 
special features, when of late such very improved 
machines specially constructed for electrotyping have 
come into use. An illustration is given of a dissected 
Gramme ring, which at first looks like a very old friend, 
but we find that the author has substituted for the iron 
wire, of which the core is actually built, iron plates so 
placed that, in working, strong electric currents would be 
produced in them sufficient to damage the machine from 
over-heating. 

In a chapter on the theory of the work done by 
electric currents, the author falls into a well-known fallacy 
in stating that “ the maximum work is produced in the 
depositing baths when their conductor resistance is equal 
to the sum of the resistances of the source of supply 
(dynamo) and conducting wires.” A dynamo of reason- 
able size would give its full output, absorbing only 10 
or 15 per cent. of the total power internally, in which 
case the apparent resistance of the baths would be 8 or 
g times that of the machine, and by decreasing this re- 
sistance, to follow the author’s rule, the dynamo would 
be carrying about 5 times the load it was constructed 
for, with results which can be imagined. Excepting, 
however, a few slips of this kind which are not peculiar 
to this work, we can certainly recommend this book as 
a practical guide to those engaged in any of the arts with 
which it deals. 

A Manual of Orchidaceous Plants cultivated under Glass 
in Great Britain. Part Ill. Dendrobium, Bulbo- 
phyllum, and Cirrhopetalum. Chelsea: James Veitch 
and Sons, Royal Exotic Nursery. 

The great genus Dendrobium possesses in the Eastern 
Hemisphere a rank and a varied development corre- 
sponding to those of Epidendrum in the Western Hemi- 
sphere. Each comprises a large number of species, and 
each displays the most gorgeous colouration. 

The former genus, Dendrobium, has now been ele- 
vated to the rank of a sub-tribe, and includes the genera, 
Aporum, Rhizobium, Cadetia, Sarcopodium, Strongyle, 
Stachyobium, and Eudendrobium, the last being the most 
important. 
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Orchids of this group are found in south-eastern Asia, 
in the Malay Archipelago, Australia, and the islands of 
the Western Pacific outlying members occur in Southern 
India, Japan, and the Society Islands. An examination 
of the accompanying maps shows that the head-quarters 
of the Dendrobia are in Western Burma and in the 
Moulmein district. The eastern side of Australia, from 
the extreme north of Queensland, down to Cape Howe, 
is also fairly rich in species. New Guinea and Borneo 
are less abundantly supplied, having, probably, not been 
sufficiently explored. 
Many of the species are so gorgeous that the careful 

descriptions here given, joined to the illustrations, fail to 
convey any adequate idea of their beauty. But many 
others, though botanically interesting, have no attractions 
for the horticulturists. 

The closely-allied genus, Bulbophyllum, has also its 
principal seat in the Eastern Peninsula and the Malay 
Islands, but it spreads into Africa, and even South 
America. 

One of the most remarkable species is the gigantic 
Bulbophyllum beccarii from Borneo. Its flowers emit 
so loathsome an odour as to exclude it from general 
cultivation. The function of this evil smell has not 
been ascertained. 

Transactions of the Manchester Geological Society..—Vol. 
XIX., parts xviii. and xix. 

Mr. Vaughan Cornish read a paper on the “ artificial 
reproduction of minerals and rocks.” Investigations of 
this kind have chiefly been conducted in France, and are 
important, not from the commercial value of the pro- 
ducts obtained, but from the light which they throw on 
the natural formation of minerals. 
Two communications “on the occurrence of boulders 

and pebbles in coal seams” were made by Mr. H. A. 
Woodward and Mr. W. S. Gresley, and were succeeded 
by a prolonged discussion. No theories in explanation 
of the presence of these masses were propounded 
differing in character from those mentioned in the 
ScientiFic News, p. 438. Mr. Wild, in the present dis- 
cussion, suggeSted that the two theories of the formation 
of coal, viz., the drift theory and that of its growth i 
situ are not necessarily exclusive. ‘If a tract of 
country, 50 or 100 miles square, hada very rank vegeta- 
tion upon it, and subsidence began to take place, say 
over the central half of that tract, water would begin to 
accumulate, trees there would cease to grow, and their 
remains would accumulate and decay, being augmented 
by the growth of mosses of low forms of moisture- 
loving vegetation. Streams flowing into this depressed 
area would bring in a lot of drifted vegetation, and a 
deposit would be formed, say 12 or 15 inches thick; 
then a flood might bring down a quantity of mud, which 
would be spread over the already formed deposit. Fresh 
growth or drift would again go on from the surrounding 
flattish land, and gradually there would be formed 
another deposit of moderately pure vegetable matter, 
which in course of years would be converted into coal.” 
He considers that the boulders and pebbles have been 
liberated from some floating mass, such as ice or tree- 
roots, and let fall upon the submerged vegetable matter. 
A curious fact mentioned is the occurrence of a water- 

worn pebble of lead-ore in a colliery in Shropshire. 
In part xix., we find several papers on “mine-rents 

and mineral royalties, of purely professional interest. 
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Abstracts 
of Papers, Lectures, etc, 

MANCHESTER MICROSCOPICAL SOCIETY. 

Ar the meeting held on June 14th, the President, Pro- 

fessor A. Milnes Marshall, in the chair, Signor G. Pla- 
tania, Acireale, Sicily, secretary of the Italian Microsco- 
pical Society, sent for distribution amongst the members 
a quantity of Tripoli, a fossil diatomaceous earth. Mr. 
W. Chaffers gave a short communication on Tripoli, ex- 
plaining its character, and exhibited slides of the diatoms 
he had found after cleaning a small portion of the earth: 
The Society’s annual volume was issued at this meeting. 

At the February meeting of the Society Mr. Peter 
Cameron read a paper on Parthenogenesis in the Hive 
Bee, his object being to show that this doctrine, which 
has heretofore been accepted as correct, must at any 
rate be considered as open to question if not modification. 
Professor Marshall, who presided at that meeting, ex- 
pressed a wish that some members of the Society would 
take the matter up. : 

Mr. E. H. Turner described the present position of an 
apiary, the owner of which, Mr. Tonge, had consented 
to make observations in this direction. Briefly the doc- 
trine of parthenogenesis is this, that in some animals 
young are produced which are not the result of a sexual 
act, and in the case of bees that drones partake of the 
nature of the queen bee irrespective of the kind of 
drone by which she was fertilised. Consequently, if the 
doctrine be correct, such a thing as a hybrid drone is 
an impossibility. In the apiary in question a fertile 
Carniolan queen was introduced last summer, and from 
her it is intended to raise pure Carniolan queens, which 
will be placed in a hive of bees of the ordinary English 
type. Observations will be made as to the character of 
the young raised from her eggs. If the worker bees are 
hybrids, then if the doctrine of parthenogenesis be cor- 
rect the drones ought to be pure Carniolan in spite of 
the fertilisation of the queen mother by an English bee. 

An interesting discussion followed. 
Professor Marshall made an interesting communica- 

tion on Primitive Nervous Systems, illustrated by | 
black-board drawings and preparation shown by means 
of the microscope. He defined a nervous system as a 
means of communication between one part of the body 
and another, and detailed the various uses which it 
served. Beginning with the Protozoa, the lowest forms 
of animal life, each individual consisting of a single 
cell, he took the Amoeba as being typical of the group, 
and pointed out that although generally considered as 
being destitute of a nervous system, yet it possessed a 
certain amount of nervility or “‘ nervousness,” although 
no definite paths can be pointed out along which the 
impulses pass. In this case the whole surface of the 
animal is “nervous” as may be seen when examining 
an individual under the microscope. It moves by means 
of pseudopodia, long finger-like processes protruded from 
its protoplasmic body ; and if it comes in contact with a 
foreign body, evidences of nervousness are given by its 
action. If the substance be good for food other pseudo- 
podia are put out, and the animal slowly surrounds and 
absorbs it. If, however, the substance be unfit for food, 
the Amceba changes its course and passes it. Here we 
have the lowest form of nervous action. The nervous 

| system follows the development of the other organs, and 
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as we ascend in the scale of life the paths along which 
the impulses travel become more defined, and at 
the same time the results are quicker and more 
definite. In the Polyzoa (as illustrated by the Hydra) 
the sense organs are on the surface of the body, and are 
connected with the muscles in the interior. The outer 
cells of the Hydra are nervous, and are the most primi- 
tive form of a nervous system. The outer part of the 
cell is nervous and the inner part contractile, but there 
are no nerves, their place being taken by the medium 
part of the cell. The nervous cells are equally developed 
over the whole of the body, forming a nerve sheath, as 
from its habit the whole of the body of the Hydra is ex- 
posed equally to the environment. Where the parts of 
the animal are unequally exposed there is a variation in 
the development of the nerve cells. An example of this 
may be Seen in the worms, where, from their habit of 
crawling on the ground, the nerve sheath is more fully 
developed on the ventral side. Turning to the Verte- 
brates he pointed out that in these the nerve sheath gives 
place to a localised nervous centre, the brain, from 
which nerves radiate to all parts of the body. He also 
described the development ofthe nervous system in the 
chick, and pointed out the important part the develop- 
ment of the nervous system plays in bearing out the re- 
capitulation theory, in that, beginning as a single cell, it 
passes through the various conditions in which we find 
it in successive grades as we advance up the scale of 
life. 

ROYAL SOCIETY. 
Ar the meeting held on June 21st a paper on “ Mus- 
cular Movements in Man, and their Evolution in the 
Infant: A Study of Movement in Man, and its Evolu- 
tion, together with Inferences as to the Properties of 
Nerve-centres and their Modes of Action in expressing 
Thought,” by Francis Warner, M.D., F.R.C.P., Physi- 
cian tothe London Hospital, and Lecturer on Botany in 
the London Hospital Medical College, was communicated 
by Professor J. Hutchinson, F.R.S. 

Every one knows that children are fidgety, and babies 
smile, and crow, and move their thumbs and 
fingers. Many people do not know that seedling plants 
are also full of constant movement, but this has been 
demonstrated in plants of all the principal natural orders 
by Charles Darwin, in his ‘‘ Movements of Plants.” Dr. 
Francis Warner, while looking at infants, was struck 
with the fact that here, as in all other young living 
things, the parts are always moving in the young, but 
that older subjects present less movement. In fact, just 
as in the seedling it has been demonstrated that the con- 
stant spontaneous movements (circumnutation) result 
from healthful conditions of growth, and are succeeded 

_ by complex and highly important movements, such as 
bending to the light and away from the earth (heliotro- 
pism and apogeotropism), so in man this spontaneous 
movement becomes gradually co-ordinated and brought 
under the influence of surrounding forces, and the move- 
ments thus become so well fitted to the surroundings 
as to be considered useful, intelligent, and voluntary. 
The conditions of movement at ages from birth to ten years 
are described, and to do this much previous work on the 
part of the mother was needed. Dr. Warner has em- 
ployed an apparatus which he invented (see author’s 
“Anatomy of Movement”) for recording movement 
of the child by lines ona revolving drum. It was also 
necessary to describe many kinds of movements and to 

classify them on physiological principles. The purpose 
in view in this study of spontaneous movements in in- 
fants is to report the first signs of the manifestation of 
mental faculty as seen when those movements are 
arrested or controlled by impressions made upon the 
child. 

All expression of mind is by movements, and from 
observations made descriptions are given of the modes 
of action and properties of nerve-centres in adult age. 
Properties similar to those described in brain centres 
may be illustrated in modes of growth. 

This part of his general work Dr. Warner illustrated 
in his work on “The Study of Nerve-Centres and 
Modes of Growth,” which he delivered as Hunterian 
Professor of Physiology at the Royal College of Surgeons. — 

Graphic tracings were shown indicating the amount of 
spontaneous movement in an infant nine days old, and 
the controlability of such action in an older child by 
light and sound. 

The author concluded by saying, “ Intelligence is, then, 
not a property of the brain, per se, but for its manifesta- 
tion certain modes of brain action are necessary. 

LONDON MATHEMATICAL SOCIETY. 

Art the meeting held on June 14th, Sir J. Cockle, Presi- 
dent, in the chair, the Vice-Chancellor of Cambridge 
University read a paper “On the Determination of the 
Circular Points at Infinity.” Professor M. J. M. Hill 
followed with a paper “On the ¢ and # Discriminants 
of Integrable Differential Equations of the First Order.” 
Mr. Tucker (Hon. Sec.) communicated the following 
papers by Lord Rayleigh, ““On Point-line and Plane- 
sources of Sound”; by Mr. H. Fortey, ‘Note on 
Rationalisation” ; and by Prof. G. B. Mathews, “ Appli- 
cations of Elliptic Functions to the Theory of Twisted 
Quartics.” Prof. Greenhill read a paper on ‘‘Co- 
efficients of Induction and Capacity and Allied Problems.” 
The following were taken as read :—“ Electrical Oscilla- 
tion,” by Prof. J. J. Thomson, and a demonstration of 
the theorem that the equation 4° + 33 + 23 = 0 cannot 
be solved in integers, by Mr. J. R. Holt. 

ROYAL METEOROLOGICAL SOCIETY. 
Tue concluding meeting of this Society for the present 
session was held on the 2oth ult., Dr. W. Marcet, F.R.S., 
President, in the chair. 

The following papers were read :— 
(1) “First Report of the Thunderstorm Committee.” 

This report deals with the photographs of lightning 
flashes, some sixty in number, which have been received 
by the Society. From the evidence now obtained, it 
appears that lightning assumes various typical forms, 
under conditions which are at present unknown. The 
Committee consider that the lightning flashes may be 
arranged under the following types :—r1. Stream; 2. 
Sinuous ; 3. Ramified; 4. Meandering; 5. Beaded or 
chapletted ; and 6. Ribbon lightning. In one of the pho- 
tographs there is a dark flash of the same character as 
the bright flashes, but the Committee defer offering any 
explanation of the same until they get further examples 
of dark flashes. As the thunderstorm season is now 
coming on, the Committee propose to publish their report 
at once, along with some reproductions of the photo- 
graphs by the autotype process, in order that ob- 
servers may be prepared to notice the various forms of 
lightning. 

(2) “The Cold Period from September, 1887, to May, 



July 6, 1888.] 

1888.” By Mr. C. Harding, F.R. Met. Soc. The mean 
temperature for each of the nine months from September, 
1887, to May, 1888, was below the average, whilst in 
the case of October there has been no corresponding 
month as cold during the last half century, and only three 
colder Aprils. In London the mean temperature for the 
period was only 42:4 degs., and there has been no 
similarly low mean for the corresponding period since 
1854-5, which will be remembered as the time of the 
Crimean War, and only three equally cold periods during 
the last fifty years. The temperature of the soil at Green- 
wich at 3 feet below the surface was below the average in 
each month from October to April; in October and 
April the temperature at this depth was the coldest on 
record, observations being available for the last 42 years, 
and in November it was the coldest for 37 years. 

(3) “(Observations on Cloud Movements near the 
Equator ; and on the General Character of the Weather 
in the ‘Doldrums,’”’ by Hon. R. Abercromby, F.R.Met.Soc. 
The author gives the results of observations made during 
four voyages across the Equator and the “ Doldrums,” with 
special reference to the motion of clouds at various 
levels. Two voyages were across the Indian Ocean 
during the season of the north-west monsoon, and two 
across the Atlantic in the months of July and December. 
The nature of the general circulation of the atmosphere 
near the “ Doldrums” is discussed as regards the theory 
that the trades, after meeting, rise and fall back on 
themselves ; or, according to the suggestion of Maury, that 
the trades interlace and cross the Equator ; or as follow- 
ing the analogy of Dr. Vettin’s experiments on smoke. 
It is shown that the materials at present available are 
insufficient to form a definite conclusion, but details are 
given of the general character of the weather and of the 
squalls in the “ Doldrums,” with a view of showing 
what kind of observations are required to solve this im- 
portant problem. The old idea of a deep trade—with a 
high opposite current flowing overhead—is certainly 
erroneous, for there is always a regular vertical succes- 
sion of the upper currents as we ascend, according to the 
hemisphere. 

HAWICK SCIENTIFIC AND PHILOSOPHICAL 
SOCIETY. 

THE annual general meeting of this Society was held on 
June 21st, the President (Mr. John W. Lamb) occupying 
the chair. The first session extends over sixteen months. 
During that time twenty papers, lectures, etc., had been 
brought before the Society. Excluding the President’s 
introductory address on “‘ The Constitution of the Matter,” 
the first subject discussed was ‘‘ Atmospheric Pressure,” 
a paper on this subject, illustrated with experiments, 
having been read by Mr. Berry. Mr. W.E. Wilson gave 
the second physiographical paper on “ Meteorology on 
Ben Nevis.” Geology was represented by three 
papers, one by Mr. Rorrison on “ Paleolithic Man,” and 
two by Mr. Miles—viz., “Fossils, what they are and 
what they teach,” and ‘Climate and Tine.” Astronomy 
was represented by Mr. Brown’s paper on “ Shooting 
Stars.” Chemistry had its exponents in Mr. Dechan and 
Mr. W. C. Goodfellow, the former in a lecture on “‘ Some 
Aspects of Modern Chemistry,” and the latter ina paper 
on ‘‘Carbon Dioxide.” Mathematics also received the 
attention of the Society, the subject being presented by 
.Mr. Blackwood in his “‘ Mathematical Treatment of the 
Rain Guage,” and ina paper on “ The Equation of Time.” 
Botany was presented in a very attractive and interesting 
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form by Mr. Robert Turnbull in a lecture on “ The Fer- 
tilisation of Flowers” and ‘Insectivorous Plants.” 
“Notes on the Moa Bird,” illustrated with a femur of 
that gigantic biped, by Mr. Gowans, ‘‘Notes on some 
Shells from Pentland Firth” by Mr. Irving, and a paper 
on “The Hydra” by the President, were the contributions 
to the science of biology. Mr. James Jackson treated of 
“Musical Sounds,” Mr. Thomas Welsh of “ Vaccination,” 
and Mr. W. S. Irving of “Soils, their classification and 
physical properties.” Only two papers were, strictly 
speaking, philosophical, these being Mr. Sinclair’s 
“Function of Reason” and the first of a promised series 
by Mr. Gowans on “ Introduction to Psychology.” 

SSS > — 

THE SOCIAL CONDITION OF THE 
BABYLONIANS. 

ABSTRACT OF A CourSE oF LECTURES DELIVERED By Mr. 
G, Bertin, M.R.A.S., at tHe British Museum. 
Tuirp Lecrure—Civit Lire. 

HERE was very little political life in ancient Baby- 
lonia, though the citizens had, to a certain extent, 

the direction of the private affairs of their own town or 
village. The municipal council, named by the most 
influential people of each town, was not to be envied, 
for in case of trouble the councillors, or the ancients, as 
they were called, had often to suffer for the conduct of the 
inhabitants. The absence of political life gave perhaps 
a greater impetus to the energy displayed by the Baby- 
lonians in their private undertakings. 

On account of the fertility of the soil, agriculture was 
naturally the most important of the occupations of the 
Babylonians. As the great rivers of Mesopotamia do 
not overflow the country periodically, like the Nile, the 
agriculturists had to apply to the land an extensive 
system of irrigation. Canals were so important that an 
ancient king, Hammurabi, placed among the most impor- 
tant deeds of his reign, the construction of a canal. 
These irrigation canals were probably the property of 
the State or of the towns, and each agriculturist had to 
pay a fixed sum for so many hours, during which the 
water of the public canal was allowed to flow in his 
private canal; this mode of distributing the water for 
agricultural purposes, and of charging for it, is still 
practised in the East, and especially in Cyprus. When 
the ground was not level with the canal, a very rudi- 
mentary hydraulic apparatus was used to draw up the 
water, and pour it on the field. 

There were several systems of land-tenure. In the 
first kind, called the double tenure, the landowner 
played the part of the sleeping partner, but he had to 
provide the farmer, or active partner, with implements 
beasts of burden, and seeds, and could claim half the 
crop for his share. The other tenures were called third,. 
fourth, fifth, and sixth, from the proportion claimed by 
the landowner, and the smaller that share the less the 
landowner had to contribute to the expenses of the farm. 
The usual term of profit claimed by the landlord in the 
later period of the Babylonian Empire was ten per cent. 
of the crop; this answered to the ordinary letting. This 
system of tenure, and the custom of calculating from the 
crop and giving to the landlord a proportion of it, intro- 
duced the practice of paying in kind, which had some- 
times a disastrous effect on the farmers. These were 
often obliged to borrow grain in the worst season to pay 
taxes, and had to repay, as is shown by many con- 
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tracts, practically twice as much as they had borrowed. 
Some landowners cultivated their estate themselves by 
means of slaves, or their land was divided in small por- 
tions among a number of serfs, who had to give up the 
whole of the crop, keeping only enough for their bare 
existence. 

The fertility of the land allowed the agriculturists to 
cultivate any kind of plants, the chief being that of the 
date-tree, for dates were such an important article that 
the word for date came to mean any kind of produce. 
Wheat, barley, oats were also cultivated, as well as 
several sorts of vegetables. Farmers also reared cattle, 
either as beasts of burden or to provide for butcher 
meat. 

The geographical position of Babylon made it, at 
an early period, a great centre of commerce. The 
export and import trade was done either by caravan or 
by water. Goods were brought from the north on rafts, 
but, once in Babylon, the rafts were pulled to pieces and 
taken back on donkeys, or oxen, to the countries from 
whence they came, as it would have been difficult to go 
up the river against the current. The Babylonians never 
were good sailors; it is, therefore, probable that the sea- 
trade of the Persian Gulf was carried on by foreigners. 
The caravans radiated from Babylon in all directions, in 
Media, Elam, Assyria, and Armenia. The Syrian desert 
was avoided ; as arule, the merchants wishing to go to 
Syria and Egypt, went towards the north, crossed the 
Euphrates, turned southwards into Syria, and so into 
Egypt. The principal articles of export were grain, 
dates, cattle, and slaves, for the Babylonians were not 
manufacturers. The import, on the contrary, brought to 
the great city manufactured objects from Phcenicia: cloth, 
linen, carved ivory, and amber. Skins and hides were 
brought from Media and Armenia. Asia Minor was the 
principal country which provided horses for the Baby- 
lonians. We have several tablets of commercial agents 
informing their employer of the number of horses they 
had bought, and were sending from divers localities in 
Asia Minor. 
When the goods were brought to Babylon, they were 

generally unloaded in the large markets held between 
the two walls, and sold wholesale to the small traders or 
commercial agents. There were many impediments to 
trade: tolls were numerous, not only on bridges, and 
through or near towns, but also near temples; the 
travelling merchant had besides to submit to the ex- 
action of kings or governors through whose states he 
had to pass ; but what he had most to dread was the 
highway robbers, and, in order to resist these, mer- 
chants often associated together, and travelled with a 
numerous, well-armed escort. 

In some cases the merchant did not possess the neces- 
sary capital to buy the goods; he had then recourse to 
capitalists or bankers, who in that case played the same 
part of sleeping partner as the landowner in the double 
tenure, and received a certain percentage of the profit. 

The retail trade was done on the same principle as 
the small land tenure. Large proprietors or capitalists 
had a number of shops which they farmed under certain 
conditions. Sometimes the owner merely placed in his 
shop a manager, who received from him all the goods, 
but had to give up all the profits, keeping only a fixed 
amount as his salary. Sometimes the shop was simply 
rented for a fixed sum; in other cases the landlord 
entered into partnership with the shop-keeper. The 
shops in Babylon were not like ours, with their great 

display of show-windows, but the goods were generally 
kept inside the houses, into which the customers had to 
enter to make their purchase. If people wanted to have 
more choice, they had to go to the bazaar, which answered 
to our retail markets; retailers there held stalls either on 
their own account, or in partnership with or as simple 
manager of the capitalist, who advanced the money to 
buy the goods. The articles sold in the bazaar were 
most varied : not only ornaments in gold, silver, amber, 
or ivory, but utensils of all sorts, clothing materials, and 
also eatables. The slave market was, it appears, held at 
a different place, as also was the horse and cattle 
market. 

There was in Babylonia a branch of trade which 
hardly has its equivalent in modern time, that is that of 
the lender; it was an important and most lucrative in- 
dustry. The lender let out on hire every possible 
article, tools to the workman, cart to the tradesman, 
horses, oxen, or grain to the agriculturist, or even furni- 
ture to people starting in life, but the most important 
article was the slaves : these were let for short or long 
periods as workmen of all kinds. We have in the British 
Museum several contracts referring to transactions of 
this sort, and it is generally specified that the hirer shall 
pay a fixed sum in case of death or disablement of the 
slave. The slave-owner did not always conduct a 
business of this kind himself: he often left it in the 
hands of a manager, who was sometimes himselfa ga/la, 
or chief slave. 
We see by that and by the same practice in other 

branches of commerce, that the middle-man was an im- 
portant person in Babylon. Not only were there those 
employed as agents by the merchants, but there were 
also independent middle-men, who bought the goods in 
the wholesale market and sold them in small quantities 
to the retail dealers, and the independent agent who 
canvassed for the large slave-owners and lenders. 

The profession of banker, money lender, and even 
usurer was generally in the hands of the scribes. In 
nearly every circumstance of life the Babylonian had re- 
course to the bankers: if a young man was on the point 
of being married he often borrowed in order to buy a 
house ; in other cases a man borrowed money to create 
a capital and begin business, either by himself or in 
partnership with another. The money lender generally 
took as security houses or other landed property, or, like 
the modern pawnbroker, objects of value, rings, brace- 
lets, etc. 

Retail dealer and small agriculturist had often to 
appeal to the usurer, the former to buy the goods neces- 
sary to his trade, and the latter to buy either seeds or 
implements, The money was generally lent for a year 
or six months, repayable by monthly instalments at the 
interest of one-sixtieth per month, which is not so ex- 
orbitant for usurers. But when a man had borrowed, 
without giving any property as security, his creditor had 
claim on his person, and, as in ancient Rome, could 
seize his debtor and sell him as a slave. 

Connected with trade is the interesting question of the 
means of exchange. There was no stamped money : the 
Babylonians used gold-dust, or bars of metal, gold or 
silver, weighed in scales; every article for sale was 
esteemed so much gold or silver in weight. Coined 
money appears to have been introduced by the Greeks 
at the time of Nabonidus; even the darick, so long sup- 
posed to have been invented by Darius, and its name- 
derived from that of this king, is found mentioned in a 
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tablet eighty years before his accession, and cannot, 

therefore, have been invented by him. The Babylonian 
name of this coin, dariku, is probably derived from the 
Greek doru, a lance, on account of its having on it the 
representation of an archer. 

— Se 

THE CHEMISTRY OF FIRE AND FIRE 
PREVENTION. 

ABSTRACT OF A LECTURE DELIVERED BY Mr. W. LASCELLES- 
ScOTT, BEFORE THE BaLLoon Society, oN JUNE 8TH. 

TIRE, or, to use a more appropriate term, combustion, 
is simply the result or accompaniment of chemical 

action, be it combination or the reverse, of so intense a 
kind that the substances immediately concerned are 
raised and maintained for a time at an exceedingly high 
temperature—the temperature of flame, or, popularly, 
that of a white heat. 

“Combustion,” however, may be very slow or ex- 
tremely rapid according to circumstances, the former 
being well illustrated by the rusting, or oxidation of 
masses of iron, lead, zinc, etc., in the air, and the latter 
by the oxidation of the same metals when reduced to a 
state of fine division, as by powdering or filing, and then 
subjected to heat. 

If a piece of sheet lead be scraped clean we know per- 
fectly well that the surface will soon become dull again 
on account of the formation of a film of oxide thereon, and 
the same thing happens with iron, zinc, and many other 
substances ; combination takes place with a little of the 
oxygen of the air (or of water, as the case may be), an 
oxide is formed, and “combustion” occurs. Of course 
the heat produced is quite inappreciable, but it is pro- 
duced all the same, and we have only to accelerate the 
oxidation in order to render this quite evident. It is 
difficult to oxidise a bar of zinc or an iron rod with suffi- 
cient rapidity in the flame of a candle or spirit lamp to 
cause it to burn, because the heat communicated to any 
one particle of metal is conducted away by the mass so 
quickly that that particle does not rise to the temperature 
at which the oxidation can proceed with sufficient rapidity 
to produce light and heat. If, however, this cooling be 
prevented by exposing to heat and oxygen enormously 
increased surfaces of these same metals, with compara- 
lively little mass, rapid oxidation, even to the extent of 
energetic combustion, takes place. This may be well 
shown by sifting iron filings into the flame ofa spirit lamp. 

This question of relative ‘‘ surface” is worth a little 
more consideration ; it is, of course, quite impossible that 
a block or sheet of bright metallic lead when exposed to 
the air should oxidise so quickly as to become heated to 
to the point of ignition, and the same remark applies to 
carbon or charcoal, but if either or both of these 
elements be so prepared as to exhibit, so to speak, an 
infinitely large surface and an infinitely small mass, ex- 
posure to oxygen, or even to air, at the normal tempera- 
ture, causes immediate ignition of the whole. Phos- 
phorus, again, when exposed to the air, at low tempera- 
tures, although it oxidises more quickly than the sub- 
stances we have just been considering, seldom accumu- 
lates so much heat as to inflame; but by dissolving it 
in a certain manner and applying the solution to a porous 
substance—such as a bit of blotting paper, for instance— 
the menstruum would quickly evaporate and leave the 
phosphorus so minutely divided that the heat resulting 
from its rapid oxidation speedily causes it to burn. It is 

perhaps to such causes that some of the “ suspicious 
fires” referred to lately by Mr. Peter McLagan are due. 

The lecturer then referred to the modifications in the 
properties of bodies by the substitution of some other 
element or group of elements for one of the constituent 
elements of the compound, and instanced the case of 
cellulose and its three nitro-derivatives. He said 
nothing done in this direction had succeeded in making 
fabrics uninflammable, but it has long been known that by 
impregnating timber, textile fabrics,and other inflammable 
substances superficially, or throughout their substance, 
with certain chemical salts, they could be rendered less 
easy to burn,and a variety of saltshave been recommended 
for this purpose. Hitherto these compounds have not 
proved very successful in practice. These chemical salts 
render canvas, muslin, etc., less inflammable in several 
ways dependent either upon the water they contain, the 
vapours they give off when heated, or the manner in which 
they surround the particles or encrust the fibres with in- 
combustible mineral matter. As typical examples of salts 
of this kind he cited silicate of*sodium (the so-called 
“water glass”), tungstate of sodium, phosphates and car- 
bonates of sodium and ammonium, borax, and ordinary 
alum. Some of these—and particularly certain mixtures 
of two or more—give fairly good results—for a time. 
Then comes the reckoning. Mr. Scott said probably 
many of his audience had noticed that if a piece of 
damp linen be hung out of doors during a sharp frost 
it speedily gets stiff, and is so extremely brittle that it 
may be easily broken in pieces like a sheet of glass, 
or rather like the sheet of ice or crystallised 
water it really is. Well, something very like this 
happened when fabrics were impregnated with some 
of the chemical salts he had mentioned; if enough 
be used to make the stuff what is called ‘fireproof, 
the salt is deposited in the pores and between the 
fibres of the material in the crystalline form. These tiny 
crystals have very sharp angles, and they act just as 
myriads of little knives or saws would do, speedily 
weakening the fabric and rendering it as brittle as the 
frozen linen mentioned before. Other varieties of these 
salts are prone to absorb moisture from the air, so that 
a lady’s dress prepared with any of them, and got up, as 
the laundresses say, to be “very nice and stiff,” would, 
in the course of a very few hours—the time varying with 
the material, and with the state of the weather—become 
quite limp and unwearable. Again, some salts are un- 
suitable by reason of their caustic properties, which, 
whether they be of theacid or of the alkaline class, tend 
to destroy the substance of the linen or cotton fabric, and 
to render it rotten. Many compounds of this class, even 
if giving apparently good results at the outset, develop 
acidity throughout the interstices, and, as it were, in the 
heart of the fabric, when a little time has elapsed. 
Increase of temperature greatly facilitates the decomposi- 
tion of these salts, and enhances their destructive influ- 
ences. Therefore in selecting a compound intended for 
the treatment of theatrical scenery or properties excep- 
tional caution should be taken. In theatres and other 
places of public amusement the warmer regions are 
always near the top. In such hot places some salts— 
like phosphate of ammonium, and like common alum, 
as examples of a class—soon develop acidity, with the in- 
evitable result that any fabric impregnated with them 
gets very tender after a time, and actually falls to pieces 
sooner or later. 

In conclusion, Mr. Scott said: I believe I have made 
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myself well acquainted with everything, or at least 
nearly everything which has been accomplished in the 
direction to which I refer, but until recently I knew 
of nothing actually in the market calculated to answer and 
to stand the practice and of time. I am, however, bringing 
under your notice a compound, of French invention, called 
“Tenifuge,” which really seems to leave little or nothing 
to be desired. This compound has attained to something 
like a reputation in France, having been rewarded with 
a prize of 1,000 francs and a gold medal, after a series of 
exhaustive trials under a committee of experts appointed 
by the Prefecture. It is non-poisonous, does not destroy 
or even weaken any fabric impregnated with it, nor does 
it injure the colour of any dye of fairly good quality. 
Ignifuge will, however,render all kinds of fabrics and com- 
bustible materials absolutely incapable of sustaining flame 
How is this accomplished ? M. Martin, the inventor, 

does not really employ any one thing which is precisely 
novel, but he so mixes and combines two or more 
different fire-resisting salts that they neutralise each 
other’s objections to a great extent. Further, by the 
employment of certain peculiar compounds of the salts 
with glycerine and lactic acid, all fear of their crystal- 
lising or efflorescing, on the one hand, or of becoming 
too moist on the other, seems to be avoided. 

A number of experiments were then shown to prove 
the efficacy of the compound. 
A discussion followed, in which the Chairman, Mr. F. D. 

Dixon-Hartland, M.P., Mr. P. McLagan, M.P., and others 
took part, and a committee—consisting of the abovegentle- 
men, Mr. P. L. Simmonds, the Marquis de Leuville, Mr. 
Mr. W. J. Bull, Mr. Lewis Appleton, Captain Heath, Mr. 
W.H. Lefevre, M. A.Louis, and Mr. W. Lascelles-Scott— 
was appointed for the purpose of impressing upon Govern- 
ment the necessity of taking ‘prompt and improved 
measures to secure public safety and relief by increased 
numbers of fire escapes, relays of firemen, and other 
efficient means, and for the purpose of diffusing informa- 
tion and accurate knowledge respecting the prevention 
and extinction of fires and the safety of human life.” 

SS 

CORRESPONDENCE. 
The Editor does not hold himself responsible for opinions expressed 

by his correspondents, nor can he take notice of anonymous com- 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 

THE DURATION OF SUNSHINE. 

A FACTOR of much interest has of late years been added to 
the science of meteorology by the introduction of the sun- 
shine recorder, an instrument reflecting much credit to the 
inventor, although, as is usual, the first introduced, known 
as Campbell’s burning recorder, was followed by Jordan’s 
photographic. The first is simply a globe of glass of some 
three or four inches diameter, throwing a focus of the solar 
Tays at about two inches from its surface, the focus being of 
sufficient power to burn through comparatively thick card 
paper; hence it may easily be conceived, if a strip of prepared 
card paper be made to encircle the globe at the right 
distance for the focus, and precisely opposite the path 
traversed by the solar orb in its daily journey, upon a 
clear day a small black line will be burnt along the strip of 
card paper; and, further, if the card paper be divided into 
hours and tenths, the number of hours of sunshine will be 
registered upon the paper for the day; after sunset the card 
paper can be removed from its proper receptacle and a new 
one inserted ready for the next day; such in outline is the 
instrument by which a measurement of the solar value is now 

being obtained in many parts of the kingdom. At Eastbourne 
one of these instruments completed its first three years’ work 
on-the 31st of May last, having been set to work on the Ist of 
June, 1885. The record thus obtained is bringing to light 
many features of considerable interest independent of the 
record of the actual number,of hours registered, the most im- 
portant being its testimony in favour of there being in every 
month of the year, certain days that are annually bright and 
sunny, and others that appear annually to be nearly or quite 
sunless ; holding out to us the hope that in future we may be 
empowered to select our sunny days for picnics or holidays, 
and avoid the more cheerless ones. Again there are other 
days that appear to be bright and clear in the morning but 
cloudy during the afternoon, others wherein the solar orb 
shines forth during the middle of the day only, and others 
wherein the afternoon is reserved for solar favours. Indeed, 
the facts of interest that reveal themselves at every step are 
many and various, clearly showing this branch of meteoro- 
logic science will, in the near future, form by no means the 
least interesting. 

In the following table is embodied the five most sunny, 
and the five most sunless days for each month of the year, 
as revealed from a three years’ daily average :— 

JANUARY. 
Most Sunny Days. Least Sunny Days. 

26th 6°1 hours. 31st oo hours. 
28th 540) i 22nd oo. 
17th He), 15th CRO) ep 
20th Ay 5. Iith O30) 4 5; 

30th 43» 4th oOo y 
Total for the month, 66°6. 

FEBRUARY. 
26th 6°5 hours 21st o'5 hours. 
1oth Ache, ys Iith O33 
2nd 43 19th OW 

27th As . 31d Ori 
28th Ait ae 29th OO 

Total for the month, 65:0. 

MARCH. 
7th 6:2 hours 5th 19 hours. 

29th 60 3rd Ober 

6th BQ x 17th BY 
2nd SRO) 18th T-Omt i 

oth y 27th 09 >, 
Total for the month, 105:o. 

APRIL. 
26th 100 hours. 15th 3°3 hours 

21st oF) 14th 333 heey 
3rd GH oy 2nd Bt 2th 

20th HS gg 7th Lowen 
27th GER on 29th O;5meae 

Total for the month, 1690. 

MAY. 
15th 130 hours. 25th 4:7 hours. 
oth i Iith 4:00 

14th 104 ,, 17th 2°37) x 

5th 93» |. 9th 20 
2oth ee is 16th TcOpseers 

Total for the month, 216:0. 

JUNE. 
1oth 12'0 hours. 6th 46 hours. 
1ith TcSee 2nd 42 ey 
12th TO3eaa 3rd 452 Sars 
28th Ioo ,, 26th 3S 
2oth Ope 8th 27a 

Total for the month, 224:3. 

JULY. 
6th 140 hours. 19th 5°6 hours. 

3rd 129 SC, 3Ist 56 
22nd 2 25th 5:4 ae 
Ist TID yy 30th 4:30 a8 
4th IIo 12th LAS ae 

Total for the month, 263°3. 
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AUGUST. 
Most Sunny Days. Least Sunny Days, 

15th © Io hours. = 26th 40 hours. 
25th 96 18th 23 on 
22nd OPE gp 19th 2a 
loth go y 28th WS) iy 
6th SOM: 7th He 

Total for the month, 199°7. 
SEPTEMBER. 

8th g'I hours 25th 2-1 hours. 
Ist 79 5 12th L3 oy 

18th 75 on 2nd ogy, 
3rd 73 ” Iith 08 ” 

6th TBs 30th O65 
Total for the month, 143°3. 

OCTOBER. 

11th 5°5 hours 6th 2'0 hours. 
Isty FUL 27th PAO" 

25th HS) gp 30th 20) © 
16th AA, 31st EF 
21st 43» 23rd OG 

Total for the month, Io!-o. 

NOVEMBER. 

16th 5°4 hours. 11th o'l hours. 
17th AcSunr, oth CHC) diy 
6th BU) i loth ©KO py 

15th 34 13th Comey, 
Ist By Geis 26th Oe 

Total for the month, 55:0. 

DECEMBER. 
Ist 4:1 hours. 24th 06 hours 

25th OVA 1 4th OL 
7th 35 oy 17th O2 5 

27th 35 13th OO ,, 
30th BY Si 21st Ol. 

Total for the month, 59:2. 

Herein therefore, it appears the 6th of July is the jmost 
sunny day of the whole year; the month of July likewise 
registers more sunshine than any other month, but this is not 
the case at many other places in the kingdom; as might be 
expected, the month of November registers the least. 
Among the singular facts revealed throughout the year is 

the apparent partiality of the solar orb to shed forth his 
fayours at certain periods of the day. Take, for example, both 
the 27th and 28th of January; on each of the three years upon 
these days the sun commenced to shine about 8.30 a.m., and 
shone on brilliantly till 1 p.m. Precisely the same is observed 
on the 26th‘of February, with the exception that the sun com- 
menced to shine each year precisely at 8 a.m. ; whilst on the 
15th of March each year the sun commenced to shine 
between II a.m. and noon, and afternoon became the chief 
recipient of solar favours. April furnishes a day, the 16th, 
when solar favours are abundant between the hours of 9 a.m. 
and 3 p.m. May contributed two splendid days, the 14th and 
15th, when each year the sun commenced to shine before 
6 a.m., and shone on without a break till close upon 
7 p.m. Can this be chance or periodic? June had the 
honour of contributing the greatest amount of sunshine in 
one single day, this being the 13th of June, 1887, when no less 
than 154 hours of sunshine was registered. July, the month 
par excellence for sunshine, yet presented us with one day, the 
12th, whereon only at rare intervals in either year did the solar 
orb shed upon us his gladdening rays for a few minutes; on 
many a November day the sun has been quite prodigal of his 
favours compared with this singular July day. August 
presented us with a lovely afternoon on the 9th, with a bright 
morning and afternoon but cloudy midday on the 
21st, and with a cloudy morning and afternoon but bright 
sunny midday onthe 26th. September presented the least 
number of singular days of any month, but on the 12th 
we find between 7 and 9 a.m. is always a sunny period, the 
rest of the day, except between 2 and 3 p.m., is dull and 
cloudy. October entered with a lovely sunny day, and again 
solar favours are abundant on the 11th, upon this latter date 
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between the hours of 9 a.m. and noon, not a cloud passed 
over the sun during either year. November is the first month 
of the year presenting us with sunless days, commencing 
with the 8th and 10th; thus we find both sunny days and sun- 
less days, like birds of a feather, flock together. The last 
sunless day of the year is the shortest day, the 2Ist of 
December, wherein never a gleam has been observed on 
either year, but Christmas Day shines forth grandly; 
between 10 and II a.m. on Christmas Day not a cloud 
passed over the sun in either year, and each year the sun has 
commenced to shine between 8 and 9 a.m., with but very few 
clouds before noon, generally clouding over about 2 p.m. 
The mean annuai value is 1,667 hours, an amount of sun- 

shine equalled by but few other places. R. SHEWARD. 
Eastbourne. 

THE COMMON SPARROW. 

Passer domesticus. 

The peculiarities relating to the eggs of this bird appear 
to have been overlooked by ornithologists, namely, the 
peculiar formation of each clutch of eggs and their great in- 
fertility. 
The eggs forming a set or clutch are generally four or five, 

occasionally six are met with, but not more than one set in 
ten has that number, very probably not more than one set in 
twenty. 

In every set or clutch containing four, five, or six eggs, one 
egg, occasionally two, will be found of quite a different type. 
This egg I shall call or name ‘‘the odd egg,” and the first 
peculiarity of this odd egg I shall mention is, that with very 
few exceptions it is of a lighter coloured ground to the others 
of its set, with the colouring matter laid on in spots and 
blotches instead of being diffused in specks and speckles 
more evenly over the whole surface of the shell. An oddegg 
of a darker colour than the others of the clutch is rarely met 
with, and in the ninety sets I have now before me there is 
only one set in which the odd egg has a ground of a slightly 
darker shade. 

The ninety sets of eggs to which I refer were all taken 
under my own supervision, and all blown by myself, so that 
I know them to be genuine sets and not made up. In every 
set containing four or five eggs, the odd egg appears, except- 
ing in one clutch of four and one clutch of five. In these 
clutches the odd egg may have been dropped when the bird 
was from home. 

I will now mention the extreme infertility of “‘the odd 
egg,” which I find this breeding season to be about sixty per 
cent. In the season of 1886 I found it to be seventy-five per 
cent. This egg is, I believe, as a rule, to be the fourth egg 
laid, for in clutches of five eggs I have found an egg of the 
usual type laid after the odd egg has appeared. 

In one set of four, with two eggs of the usual type, and two 
of the odd type, I found the two of the odd type infertile, in 
the other two incubation was far advanced. 

In another set of four, similar to the last mentioned, I 
found the two eggs of the usual type infertile, and the two 
bearing the character of the odd egg on the point of hatching. 
The two sets just mentioned are quite exceptional, and the 
only two I have at present met with. 

In a set of five having one egg dark in colour, another of a 
rather lighter ground with dark markings, and three of a very 
light ground and very uniform in size and shape, I thought I 
had found a set with the odd egg the darkest, but upon 
examination I found in the two darkest incubation advanced, 
and the three light coloured eggs without the slightest signs 
of incubation having set in. 

Again, in a set of six, with four rather dark and uniform 
eggs, and two of a lighter colour, the rule of the lightest 
coloured eggs being the infertile ones did not stand good, for 
in this set the two light ones were far advanced in incuba- 
tion, and the four dark coloured ones showed no signs of it 
whatever. This being a very exceptional set I have pre- 
served the shells}; unfortunately one of the dark shells got 
broken, so the set shows but five. 

During the past two breeding seasons I have had a very 
great number of clutches of eggs and also broods under my 
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notice, taken oer a considerable area in Herts., Cambs., and 
Essex, and I find the average clutch to be 43 eggs, and the 
average brood to be only 34 young birds; these figures show 
that about 30 per cent. of the eggs to be unproductive. 
From these observations, which I have carefully made, the 

sparrow is not so prolific as it is generally supposed to be, 
and it may be quite possible for the “ British Farmer” to 
kill them down too close, and to their present troubles they 
may add worse enemies than the sparrow to eat their crops. 

I believe the foregoing peculiarities have no parallel. 
Royston. JosEPH P. NUNN. 

P.S.—There were not more than half the number of 
sparrows breeding in this neighbourhood last season that 
there were in the season of 1886, neither were the eggs of 
last season so well coloured as those of 1886. Five per cent. 
only of the broods contain five young birds. 

ARSENIC IN CRETONNE. 
I wish to bring to the notice of your numerous readers a 

fact that appears to have escaped observation up to the 
present time. I allude to arsenic poisoning by means of 
cretonnes, imitation Indian muslins, etc. Dr. Giffard, the 
medical officer at Coopers’-hill, has brought some cases to 
me in which he thought he detected symptoms of arsenic 
poisoning, and in every case the source of the poisoning was 
traced either to a cretonne or an imitation Indian muslin that 
had been used as a decoration by the student. As, during 
the last twelve months, four unmistakable cases of arsenic 
poisoning have been brought to my notice, I have recently 
been investigating the subject. The samples upon which the 
experiments have been performed were supplied by a local 
tradesman. The results obtained on analysis are as follows: 
44 samples of cretonne have been analysed, and of these 
none were found absolutely free from arsenic, three contain 
only the very faintest trace, and 21 contain larger traces. 
The remaining samples all contain arsenic in poisonous 
quantities; in my analyses I have grouped 11 of them as 
“very bad,” and the other nine are bad and distinctly 
dangerous. It may be mentioned that one of the worst 
specimens has been examined quantitatively and yielded an 
amount of arsenic equivalent to rather more than 192 grains 
of white arsenic As, O, per square yard. Asa dose of 2} 
grains of white arsenic has been known to prove fatal, I 
should like to point out the extreme danger that exists from 
the indiscriminate use of these materials. It is quite a com- 
mon occurrence to have enough of these substances ina 
room which would contain sufficient arsenic to give one 
hundred people a fatal dose. As far as the analyses have 
gone at present they do not show that any one colour is 
more poisonous than another, as, strange to say, the greens 
and blues, that would be first suspected, have until now 
proved purer than reds, browns, and blacks. In the case of 
imitation Indian muslins, five samples only have been 
analysed, but they all contained arsenic in poisonous quan- 
tities. That such astate of affairs should be allowed in this 
country at a time like the present seems scandalous, and I 
would recommend no person to use any of these fabrics for 
decoration unless either the vendor guaranteed the absence 
of arsenic or that they had first been analysed by some trust- 
worthy chemist. F. E. MatrHews. 

Cooper’s-hill, Staines. 
SSS 

RELATION BETWEEN THE WAVE-LENGTHS OF LIGHT AND 
irs Inrensity.—Professor Ebert (Czel et Terre) isexamining 
if the speed of light is in any relation to its intensity. He 
employs interference-gratings, and shows that by this 
method changes in the wave-lengths amounting merely to 
the 1-200,oooth of their value, or changes in the speed of 
light amounting merely to + 1°5 kilometre per second, 
may be indicated. Different sources of light were sub- 
mitted to experiment, and it was proved that the wave- 
lengths and the speed of light weremot changed by one 
millionth of their value, whilst the intensity of the light 
varies by I to 250. 

oo 

RECENT INVENTIONS. 
The following list has been compiled especially for the SCLENTIFIC 

NEws by Messrs. W. P. THOMPSON and BouLt, Patent Agents, of 
323, Line: Ffolborn, London, W.C.; Newcastle Chambers, Angel 
Row, Nottingham ; Ducie Buildings, Bank Street, Manchesier ; 
and 6, Lord Street, Liverpool. 

TELEGRAPHS.—A type-printing telegraph has been 
patented by Mr. G. A. Scott. This invention consists 
essentially of a series of magnets, having their armatures 
so arranged relatively to a flexible connection secured to 
the type wheel, that the part of the wheel bearing any 
required character may be turned round to the printing 
point by opening or closing the circuit of a battery 
through the coil of one or all of the magnets. 

Pire.—Mr. C. J. Coventry has patented a tobacco 
smoking pipe. The bowl of the pipe is constructed in 
the usual manner with a hole at the bottom in Jine with 
the stem. Into this hole is placed a solid metal tube, 
having slots cut init. When the mouthpiece is screwed on 
to the bowl of the pipe it pushes the perforated tube 
into the hole in the front part of the bowl, and renders 
it air-tight. When it is necessary to let out the nicotine, 
the stem is partially unscrewed, which thus releases the 
perforated tube and allows the nicotine to escape. 

KnirE-Guarp.—Mr. A. L. Mora has patented a guard 
for use with carving forks. The guard or stop proper 
consists of a piece turning upon centres in the fork 
shank. The stop is made of a springy nature, so that 
when it is raised the springing action causes the lower 
parts of the stop to enter the recesses provided for the 
purpose, and to be supported thereby. To release the 
stop itis pressed against the springing action, and so the 
lower parts leave the recesses, and the stop can be 
turned out of its raised or effective position. 

EXTINGUISHER.—An automatic lamp-extinguisher has 
been patented by Mr. A. Breden. This invention relates 
to that class in which two spring-clacks are used, which, 
when in nominal conditions, are under the upper edge 
of the wick-tube, but when the lamp is inclined, rise and 
unite together above the flame, but sometimes fail to put 
out the light. According to this invention one of these 
spring-clacks is replaced by rigid plates, which enclose 
the wick on three sides, the remaining clack being articu- 
lated between the lower ends of the lateral walls of these 
rigid plates, and penetrating between the same under the 
action of its spring, when the extinguisher is actuated. 
Thus the tight casing is provided, which effectually ex- 
tinguishes the lamp. 

TyYpPE-wriTErs.—Mr. H. A. Gruhl has patented a type- 
writer. The invention relates to that class of type- 
writers in which the printing mechanism is caused to 
move above the sheet of paper to be printed upon, and 
the object is to facilitate the alternate use of two or more 
sets of type. This is effected in the following manner. 
Two or more sets of type are made use of, arranged con- 
centrically on the lower side of a segment, the pivot of 
which can be moved in a rectangular direction, whereon 
the letters have to appear upon the paper. Controlling 
rows of letters, which correspond with the types at the 
under side of the segment, but in the reverse arrange- 
ment are attached to the upper side of the segment, and 
appear alternately according to the position of the type- 
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bearing segment in a segmental slot of a plate fixed 
above the said pivotted segment. 

Lamp.—A velocipede lamp has been patented by 
Messrs. W. P. Burt and S. B. Edmonds. The object is 
to prevent the lamp from being affected by the jolting and 
oscillation of the vehicle to which it is attached. Two 
metal tubes are fixed to the lamp, in each of which works 
a metal rod attached to the socket-piece, by which the 
lamp is held to the vehicle; at the upper portion of each 
is fixed a washer of leather, through which the rod 
passes, and at the lower end of each rod is a leathern 
plunger ; at the bottom of each tube is an indiarubber 
buffer. Between the fixed upper plugs of leather in the 
tubes and the plungers—upon the rods—are fixed spiral 
springs, so that, when the oscillation takes place, any 
movement to the lamp is at once counteracted by the 
springs. In order to secure a perfectly steady and noise- 
less action, two wing-pieces lined with leather are 
attached to the socket, these wing-pieces clipping the 
outside of the metal tubes which act asa guide. 

Erectric Mrasurtinc.—Messrs. W. T. Goolden and 
G. Evershed have patented a compensating electric 
Measuring instrument. The object is to make the read- 
ing of voltmeters independent of temperature, and is 
attained by winding the coils of such instruments with 
wires, having different resistance temperature co-effi- 
cients. For example, the coil of a voltmeter is wound 
partly with a wire having a small co-efficient, and partly 
with a compensating wire having a large co-efficient, 
the latter wire being coupled in shunt to a portion of the 
former wire in such a way as to cause the current to 
flow in opposite directions in the two wires. The 
resultant magnetic field of the combination coil will then 
be equal to the difference of the fields due to the two 
wires, and, by observing certain proportions between the 
resistances and number of turns of the two wires and 
the resistance of the shunted portion of the wire having 
the small co-efficient, this difference may be made con- 
stant for constant pressure on the terminals of the coil, 
throughout a large range of temperature. 

ReLEasinc Horses.—Mrs. A. D. Durell, London, has 
patented means for releasing runaway horses from 
vehicles. To apply the invention to a pair-horse carriage, 
a rock-shaft is mounted in bearing secured to the 
splinter-bar of the vehicle. This rock-shaft is provided 
with short arms projecting horizontally, and to these 
arms are pivotted bolts, which slide vertically through 
sockets on the front of the splinter bar. The shaft 
is actuated by a hand-lever placed near the Criver’s 
seat. Plates with holes through them corresponding 
with the holes in the sockets, and provided with a 
trace-block, fit into the sockets, and are held in place 
by the vertical bolts. The pole fits into the chop 
block in the usual manner, and is kept in place 
by a metal plate secured to the pole. This plate fits 
over the sockets on the splinter-bar, in which position it 
is held by two of the vertical bolts. Should the horses 
become unmanageable, the driver pulls over the hand- 
lever, and thereby draws up all the vertical bolts, when 
the pole and trace-blocks become detached, and the 
horses are freed from the carriage. 

ven 

TECHNICAL EDUCATION NOTES. 

CENTRAL INSTITUTION OF THE CiTy AND GUILDS oF LONDON 
InsTiruTE.—During the month of July, 1888, the following 
summer courses of lectures and laboratory instruction for 
technical teachers and others will be held in the Institute’s 
New buildings in Exhibition Road: 1. Elementary principles 
of machine-designing—By Professor W. C. Unwin, M.I.C.E., 
F.R.S. A course of lectures and drawing exercises to be 
given daily, Saturdays excepted, from 6.30 to 8 p.m., and ex- 
tending over a fortnight, commencing on Monday, July 2nd. 
2. Practical lessons in organic chemistry, intended mainly 
for teachers of technological subjects—By Professor Arm- 
strong, F.R.S., Ph.D. This course will extend over two weeks, 
from ro till 4 daily, commencing on July 2nd. 3. The con- 
struction and use of electrical measuring instruments.—By 
Professor Ayrton, F.R.S. This course will include experi- 
mental lectures and special laboratory work. The lectures 
will comprise the principles and practice of the construction, 
calibration, and testing for faults of ammeters, voltmeters, 
ohmmeters, wattmeters, coulombmeters, and ergmeters as 

used for direct and alternating current systems. The students’ 
practical work will be conducted in a laboratory specially 
fitted with accumulators, standard instruments, etc., for elec- 
trical instrument testing, and they will have the opportunity 
of examining and practically trying all the more important 
electrical meters at present in ordinary use. It will extend 
over two weeks, and will consist of six lectures, from 8 to 9 
p.m., on Mondays, Wednesdays, and Fridays in the fortnight 
commencing on Monday, July 16th; and also of practical 
work in the physical laboratories, daily from 2 to 5 p.m., 
Saturdays excepted. 4. Experimental mechanics—By Pro- 
fessor Henrici, Ph.D., LL.D., F.R.S. This course will con- 
sist of lectures and practical work in the mechanical labora- 
tory, and will extend over two weeks, from 10 to 4, commenc- 
ing on Monday, July 16th. 5. The principles of bread making 
—By William Jago, F.C.S., F.I.C., Examiner to the Institute. 
This course will consist of lectures and practical demonstra- 
tions, and will extend over two weeks, from Io till 4 daily, 
Saturdays excepted, commencing on Monday, July 16th 
6. Photography—By Captain Abney, R.E., F.R.S., Examiner 
to the Institute. A course of six lectures, at 8 p.m., on Mon- 
day, Wednesday, and Friday in the fortnight, commencing on 
Monday, July 2nd. 7. Mathematical and surveying instru- 
ments—By Arthur Thomas Walmsley, M.I.C.E. A course 
of six lectures, illustrated by large scale diagrams and instru- 
ments lent by various makers, at 8 p.m., on Monday, Wednes- 
day, and Friday in the fortnight commencing on Monday, 
July 2nd. 8. Gas manufacture—By Lewis T. Wright, engi- 
neer to the Nottingham Gas Works. A course of four lec- 
tures, at 8 p.m.,on Tuesday, July 17th; Thursday, July 19th ; 
Monday, July 23rd; and Tuesday, July 24th. 9. The Appli- 
cation of modern geometry to the cutting of solids for 
masonry and other technical arts—By Lawrence Harvey, 
Medallist of the Ecole des Beaux Arts, Paris. A course of 
six lectures, practically illustrated, at 8 p.m. on Monday, 
Wednesday and Friday, in the fortnight commencing 
on Monday July 16th. 10. The craft of the carpenter 
—By John Slater, B.A, Examiner to the Institute in 
Brickwork and Masonry—A course of four lectures, 
at 8 p.m., on Tuesday, July 3rd; Friday, July 6th; 
Tuesday, July roth; and Friday, July 13th. Further par- 
ticulars and a syllabus of each course may be obtained at the 
Central Institution, Exhibition Road, 5.W., or at Gresham 
College, London, E.C. 

SSS 

ANNOUNCEMENTS. 

TRONMONGERS, IRON AND METAL TRADES’ EXHIBITION.— 
An exhibition in connection with these trades is to be held in 
the Agricultural Hall, Islington, in November next. The 
exhibits are to include household ironmongery of all kinds, 
lighting, heating, and sanitary appliances, machinery, imple 
ments, and tools. 
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SCIENTIFIC TABLE TALK. 

By W. Martieu Wittiams, F.R.A.S., F.C.S. 

In my last I referred to a discussion with a friend whose 
views I greatly respect. We were perfectly agreed 
respecting the truth and universality of the great induc- 
tion usually described as “‘ the conservation of energy,” 
though I may add, by the way, that I heartily agree with 
Mr. Herbert Spencer’s objection to the form of expression 
that is generally accepted. He objects to it on the same 
ground as that of his objection to the term, “ preservation 
of the fittest,” for which he has successfully substituted 
“survival of the fittest.” ‘(Conservation of force,’ or 
‘conservation of energy,’ as he says, implies “that 
energy would disappear unless it were taken care of, 
and this is an implication totally at variance with the 
doctrine enunciated ” (JVature, vol. v., page 263). I do 
not remember whether he has proposed an alternative 
term. 

Indestructibility of energy and indestructibility of 
force appear to me far better terms. They are more 
correct and more expressive, besides corresponding with 
the earlier-accepted description of what is virtually the 
same, viz., the “ indestructibility of matter.” 

The difference, between myself and friend, referred to 
the fate of the hailstone supposed to enter our atmo- 
sphere with planetary velocity, and having its planetary 
velocity arrested by atmospheric resistance. According 
to his view of the doctrine of the conservation of energy 
the mass of ice—whatever be its size—must be heated 
throughout, seeing that the motion of the whole mass is 
arrested throughout. My view is that the whole of the 
heat into which the mechanical motion is converted is 
primarily evolved at the place where the arresting force 
is applied. 

It is evident from Sir W. Thomson’s slashing criticism 
of Schwedoft’s theory, that my friend’s view is shared 
by others, and I have reason to believe that I am not 
alone. 

To illustrate the difference between these views let us 
take an imaginary case. Suppose that two bodies of 
equal mass, both solid, perfectly rigid, inelastic, and incom- 
pressible, and both non-conductors of heat, are moving 

withequal velocitiesin exactly opposite directions,and then 
come in collision. The visible motion of both will be 
arrested, and then what will happen? According to the 
first view each body will be instantly heated throughout. 
According to my view, they will be heated only at the 
colliding surfaces. 
We cannot actually make this experiment, because we 

can find no substances having the perfect rigidity, etc., 
demanded, therefore the reader may fairly ask why I 
make such demands in my ideal case. This will appear 
as I proceed. 

According to my view, the arrest of motion is only 
apparent. I regard the conservation or indestruetibility 
of motion as the fundamental fact, and the conservation 
or indestructibilifty of what we call energy as merely 
the outcome or sensible expression of this. In all 
practical cases of collision the mass-motion is converted 
into several motions, a part of it directly into heat 
motion, another part into mechanical vibration, another 
possibly into- electrical or chemical motion, ete., as the 
case may be. 

As an example of such communication of motion in 
other form than that of heat, 1 may mention that when 
in Sheffield I was consulted concerning damage alleged 
to be done by certain steam-hammers in shaking the 
foundations of surrounding houses, and devised a simple 
instrument—a sort of seismometer—which proved that 
a hill about 200 feet high, half a mile long, the summit 
of which was about one-third of a mile distant from the 
hammers, was bodily shaken by the concluding strokes 
of the hammer upon blooms of puddled iron. When 
the steam-hammers were very busy the crockery ware 
placed on shelves in the houses around was endangered, 
as the general vibration caused it to travel gradually to 
the edge of the shelves and then topple over. 

In this case a considerable proportion of the arrested 
mechanical motion of the hammer was merely transferred 
as mechanical motion to the body of the earth, and thence 
to the houses, etc. 

A further examination of the doings of such steam- 
hammers is instructive. When the glowing, spongy ball 
of iron receives its first few blows, it crushes down, and 
at each compression its temperature is visibly increased. 
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In the case of the tilt-hammer, when applied for welding 
a “fageot” of steel strips together, the success of the pro- 
ceeding is dependent on the fact that the blows are dealt 
in such rapid succession that the steel is maintained at a 
welding heat, which it would lose if exposed for the same 
length of time without the hammering. 

In these cases the hammer-head itself, although it is 
the moving body whose motion is arrested, is but 
slightly heated. The inner portion of its mass, its centre 
of momentum, is practically unaftected, the only actual 
effect on this being due to vibration communicated by 
its elasticity and imperfect rigidity. The main heating 
occurs within the mass of the yielding metal, where the 
mechanical motion is arrested by internal friction. When 
it becomes more rigid, and ceases to supply this internal 
resistance, we have the well-known banging thuds that 
shake the foundations of the solid earth. 

Die-sinking and coining afford another example. The 
die is of hardened steel, and its descent is suddenly 
arrested. Heat is thereby generated, but where? Cer- 
tainly not in the mass of the die. If so, the vigorous 
proceedings at the Royal Mint would soon soften the hard 
steel of which the dies are made. The coins are heated 
considerably, and the metal of which they are composed 
flows into the device on the face of the die. The 
weight of metal thus heated in the course of a day’s 
work is many hundred times greater than that of the die 
itself. 
When the blacksmiths of olden times lighted their 

forge fires by converting the mechanical motion of their 
hammers into heat-motion, it was not the hammer-head 
that they applied to the brimstone match, but the piece 
of soft iron that arrested the motion of the hammer. An 
instructive experiment may be made by taking a leaden 
bullet and a corresponding piece of iron, hammering each 
on an anvil, and comparing the temperature of the vic- 
tims. Both will be warmed, but the lead will be found to 
become much hotter than the iron, and the hammer itself 
not sensibly warmed. 

I contend that these facts, and a multitude of others 
that might be specified, teach us that it is not the nega- 
tive arrest of visible motion of the moving body, but the 
positive conversion of this kind of motion into another 
kind of motion, that effects the rise of temperature, and 
that in all cases such conversion must and does occur 
where the effective resistance occurs, whether that be on 
the surface or within the substance or outside the mass 
of the colliding bodies. (For further illustration of this, 
see chapter 5 of my “‘ Simple Treatise on Heat,” published 
by Chatto and Windus.) 

In the imaginary bodies of perfect rigidity it would be 
all superficial, producing superficial fusion, volatilisation, 
or dissociation according to quantity. In a perfectly 
compressible and perfectly elastic body it would be all 
internal, as is proved when we drive a close-fitting piston 
into a closed cylinder of air or other gas, or, what amounts 
to the same, if the piston be at rest and we drive the gas 
in the cylinder towards it. Here the resistance occurs 
internally, and the heat is therefore internal. 

If we apply a friction break to arrest the motion of a 
solid fly-wheel, the heat appears on the surface where 
the break is applied. If the fly-wheel be fluid, as a 
vortex of gas or liquid, and the break be applied by a 
resisting paddle within the fluid, the heat will appear 
within the fluid, commencing at the place of impact with 

the paddle, the heat being simply the other motion which 
is there set up in exchange for the mechanical motion. 

THE “VOLTAIC BALANCE.” 

EN NEW and simple lecture experiment has recently 
been devised by Dr. G. Gore, F.R.S. It is con- 

ducted in the following manner: Take two small clean 
glass cups containing distilled water ; simultaneously im- 
merse in each a small voltaic couple, composed of either 
unamalgamated magnesium or zinc, and platinum, taking 
care that the two pieces of each metal are cut from the 
same piece and are perfectly clean and alike. Oppose 
the currents of the two couples to each other through a 
sufficiently sensitive galvanometer, so that they balance 
each other and the needle does not move. Now dip the 
end ofa slender glass rod in a very weak aqueous solu- 
tion of chlorine, bromine, iodine, or hydrochloric acid, and 
then into the water of one of the cups. The voltaic 
balance is at once upset, as indicated by the movement 
of the needle, and may be shown to a large audience 
by means of the usual contrivances. 

The chief circumstance to be noticed is the extremely 
great degree of sensitiveness of the arrangement in cer- 
tain cases; this is shown by the following instances of 
the minimum proportions of substance required to upset 
the balance, with an ordinary astatic galvanometer of 
100 ohms resistance, and with a Thomson’s reflecting 
one of 3,040 ohms resistance. 

1. Zinc and Platinum with Todine——With the astatic 
galvanometer between one part of iodine in 3,100,000 
and 3,520,970 parts of water. 

2. Zinc and Platinum with Hydrochloric Acid.—With 
the astatic galvanometer between 1 in 9,300,000 and 
9,388,185 parts ; and with the reflecting one, between I 
in 15,500,000 and 23,250,000 parts. 

3. Magnesium and Platinum with Bromine —With the 
astatic galvanometer between 1 in 310,000,000 and 

344,444,444 parts. 
4. Zinc and Platinum with Chlorine —With the asta- 

tic galvanometer between 1 in 1,264,000,000 and 
I, 300,000,000 parts. 

5. Magnesium and Platinum with Chlorine—With the 
astatic galvanometer between I in 17,000,000,000 and 
17,612,000,000 parts; and with the reflecting one, 
between I in 27,062,000,000 and 32,291,000,000 parts of 
water. 

Every different soluble substance requires a different 
proportion, and with unlike substances the difference of 
proportion is extremely great. With solutions of neu- 
tral salts, the proportion of substance required to upset 
the balance is large; for instance, with chlorate of 
potash, a zinc platinum couple, and the astatic galvano- 
meter, it lay between 1 part in 221 and 258 parts of 
water. 

The degree of sensitiveness of the balance is usually 
greater, the greater the degree of chemical affinity the 
dissolved substance has for the positive metal, and the 
less it has for the negative one. 

By first bringing the balance with a magnesium plati- 
num couple and the astatic galvanometer nearly to the 
upsetting point, by adding 1 part of chlorine to 17,612 
million parts of water, and then increasing the propor- 
tion to r in 17,000 millions, the influence of the differ- 
ence, or of 1 part in 500 millions, can be distinctly detected. 

SS 
Tue Senses or Insects.—Franz Ruland (Zeitschrift 

fur Wissenschaftliche Zoologie) considers that insects 
possess in their antenna a series of different olfactory 
organs, specifically perceptive of different odours. 
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THE BLACKMAN AIR PROPELLER. 
"THE importance of ventilation as one of the hygienic 

conditions necessary for health should be a truism. 
We regret to say it is far from being so, especially in 
crowded workshops and places of public resort, such as 
theatres, concert halls, churches, etc., and even when the 
need for ventilation is recognised, how inadequate are 
the means often adopted for effecting it. In the majority 
of cases it is admittedly difficult to ventilate efficiently, 
7.é., to produce a constant supply of fresh air without in- 
convenient draughts, and without occasional reversals 
of current or downdraugkts, caused by wind, or by the 
temperature of the external air being higher than that of 
the air inside the building to be ventilated. 

X 
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Without doubt, the most sure and efficient way of ven- 
tilating large buildings is to forcibly exhaust the hot and 
vitiated air by mechanical means. This is usually effected 
by rotary fans driven by water or engine power. Much, 
however, depends on the shape of the fan, and although 
the Blackman is doubtless known to many, it has some 
distinctive features which some of our readers may be 
glad to have brought to their notice. In the first place it 
exhausts or delivers a large volume of air without mate- 
rially raising its pressure, whereas the other fans in use 
generally drive in air at a considerable pressure. The latter 
system is the best when a strong current of air is required 
as for instancein the ventilation of the complicated working 
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of coal-mines, where the resistance to be overcome is con- 
siderable. Blast fans are also very useful for producing 
the currents of great intensity required for smiths’ forges, 
foundry cupolas, etc. The Blackman propeller is specially 
designed to move large volumes of air at low speed, and 
is therefore well suited for the ordinary purposes of ven- 
tilation. The eight blades of this air propeller, as will 
be seen in the accompanying figure, are curved in a 
special manner, not only to catch the surrounding air, 
but to draw it towards the centre, and then finally to 
push it forcibly through the propeller itself. Their 
peculiar construction alse prevents the escape of air radi- 
ally, which is a common defect in most other rotary fans 

The following table, supplied by the makers, gives the 

work done, and the power required to do it, for the dif- 
ferent sizes of the propeller, when there is a free inlet as 
well as a free outlet for the air. 

Diameter in Revolutions per Cubic feet of Air Actual horse 
inches. minute. moved per minute. | power required 

14 J,000 to 1,500 1,500 to 2,500 Fractional. 
18 700 ,, 1,200 2,000 ,, 4,000 Ditto 
24, 500 ,, 900 3,000 ,, 6,000 z% tor 

36 400 ” 650 7)700 ” 14,000 $ ” i 

48 300 ,, 600 | 13,500 ,, 30,000} 1 ,, 23 
60 240 5 450 21,000 ,, 43,000 13 ” 34 

72 200 ,, 350 | 30,000 ,, 58,000 | 2,, 5 
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When driven within the limits of speed best suited for 
ventilating buildings, the air is moved at the rate of about 
15,000 cubic feet per minute per horse power, and this 
is certainly an excellent performance. The higher the 
speed the greater is the power required for a given 
volume, and a large size run slowly is better than a 
smaller size driven quickly, unless considerable resist- 
ance has to be overcome. 

Besides ventilation, the Blackman propeller is largely 
used in many industries for drying purposes, such, for 
instance, as the drying of cloth, timber, paper, wool, glue, 
etc. In many cases the heated air drawn from one part 
of a building may be used tor drying or warming in 
another, or the air to be used for drying may be made to 
pass over heated pipes. One firm of furniture makers 
have four drying chambers, in which about twenty tons 
of timber are dried weekly by means of heated air 
drawn through them by two Blackman propellers. The 
temperature of the chambers is maintained at about 
80° Fahr., and the timber is said to be in good condition 
for working when taken out, and free from cracks or 
warps. Rooms through which heated air is drawn by 
propellers, are also used for the drying of leather and card, 
or mill-boards, these materials being hung as nearly 
edgewise to the air-current as is practicable. 

The dust and fumes produced in many factories are 
highly injurious to health, and it is most important that 
they should be removed from the workrooms. In white- 
lead works the fumes are poisonous, and in the grinding 
of steel and iron in the cutlery and other trades, the fine 
metallic particles are a fruitful source of lung disease. 

Again, the dust from wool often gives rise to the 
dreaded wool-sorter’s disease, which generally ends 
fatally. It is caused by a minute organism called the 
bacillus anthracis, which is conveyed by the skin or wool 
of animals which have died of splenic fever. All these 
dangers may be minimised by a proper system of venti- 
lation, but, although this is well understood, it is sur- 
prising to find it neglected, even in some of our best 
appointed factories. 

It has been suggested that much of the fruit which is 
lost in this country, where there is not sun enough to dry 
it, may be preserved by air-drying. In warmer climates 
raisins, currants, apples, plums, etc., are dried by the sun 
after being gathered, and are then sent to England for 
sale. In our less favoured and uncertain climate this 
cannot be done, and fruit growers will do well to try 
thoroughly the above suggestion of drying their fruit in 
chambers by means of an air-propeller. 

SSS 

THE AUDITORY ORGAN OF THE 
GNAT. 

[EES of minute anatomy will find this a curious 
subject for microscopic study. Capture a male 

gnat, known by the beautiful plumose antennz, moisten 
with alcohol, and afterwards dissect out with fine needles 
in a drop of water. One otf the antennz is to be cut 
off, and the large basal joint is the special subject of in- 
vestigation. This is seen to be of almost spherical 
shape, but flattened on its free surface, to which the 
second joint is attached. When the second joint is 
removed a sunk circular space is seen upon the large 
first joint. To the bottom of this cavity the second 
joint was attached, and the radiating muscles, by which 
it was moved this way or that, can be made out in a 
successful preparation. A fortunate cut will now and 
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then reveal the true character of the basal joint, which 
we shall describe by comparison with a more familiar 
object, viz., a common paraffin lamp. In this the flame 
is screened by a chimney and a globe. Suppose that 

| the upper edge of the globe is turned downwards, so as 
to form an inner and much smaller globe, to the bottom 
of which the chimney is fixed: the double globe thus 
formed represents the large basal joint, while the 
chimney corresponds to the rest of the antenna. We 
must next suppose that the space between the inner and 
outer globes is filled with fluid. A cylindrical wick 
passing up the chimney would indicate the position of 
the antennary nerve, but to complete the resemblance 
we must further suppose that a circular fringe of fila- 
ments, beautifully regular in disposition, passes off from 
the outer surface of the wick, and penetrates the closed 
fluid-containing chamber. The essentials of an auditory 
organ have now been brought together. We have the 
closed cavity filled with fluid, the numerous nerve-fila- 
ments, and the modified hairs (?) in which these end. 
It is easy to imagine that the nerve-endings may be of 
various lengths, each responding to a particular kind of 
sound-wave, but we have no direct proof that this is 
actually the case. The organ just described will furnish 
an interesting and not too difficult subject to the micro- 
scopist who has a little skill in manipulation. The ex- 
ternal features of the antenna of the male gnat were 
figured more than 200 years ago by Swammerdam in 
his ‘‘ Biblia Nature.” Its internal structure was well 
described by Dr. Christopher Johnston, of Baltimore, in 
vol. iii. of the “Quarterly Journal of Microscopical 
Science” (1855). 

SSS 

DYE COLOURS FROM PLANTS AND 
SHRUBS. 

oN VARIETY of very useful colours and dyes may be 
obtained from very common plants, growing in 

abundance almost everywhere. The well- known 
huckleberry, or blueberry, when boiled down with an 
addition of a little alum and asolution of copperas, will 
develop an excellent blue colour ; treated in the same 
manner with solution of nut galls, they produce a clear 
dark-brown tint, while with alum, verdigris, and sal- 
ammonic, various shades of purple and red can be 
obtained. The fruit of the elder, so frequently used for 
colouring spirits, will also produce a blue colour when 
treated with alum. The privet, boiled in a solution of 
salt, furnishes a serviceable red. The shoots of the com- 
mon burning bush, “ euonymus,” when treated with sal 
ammoniac, produce a beautiful purple red. The bark 
of the currant bush treated with a solution of alum 
produces a brown. Yellow is obtained from the bark of 
the apple tree, the box, the ash, the buckthorn, poplar, 
elm, etc., when boiled in water and treated with alum. 
A lively green is furnished by the brown corn.— Scientific 
American. 

SSS = 

Tue Uses oF SaccHariInE.—According to the JZedical 
Press and Circular, the Seine Council of Hygiene has 
received a report presented by Dr. Dujardin-Beaumetz, 
which declares saccharine to be not an aliment but a 
medicament. They are moreover convinced its main 
use in industry will be in adulterating alimentary 
products. The report was unanimously adopted by the 
Council, and the probable result will be the prohibition 
of saccharine in all articles of food. 
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EXTRAORDINARY ESCAPE FROM 
LIGHTNING. 

N a letter to the Scientific American, Mr. J. B. de Motte, 
of De Pauw University, Greencastle, Ind., describes 

an extraordinary escape from lightning. He writes: 
The narrowest escape from death by lightning of which 

I have ever heard came to my knowledge while 

lecturing a few weeks ago at the Florida Chau- 

tanqua. The drug store, which is used as a post-office 

by the good people of De Funiak, stands between the 

railroad station and their beautiful little lake. At the 

time to which I refer it was ‘‘ protected” by a common- 
sized-twisted copper-band lightning rod, with iron core, 

between the corner post of the porch and the nearest 
window. 

The lightning struck the two high pines, and after 
shattering their tops, leaped to the rod, completely melt- 
ing its points, and then ran along the comb of the 
roof to the gable and down a corner. Mr. Chisholm’s 
only recollection of the stroke is a sensation like that of 
a heavy blast of hot air striking him between the 
shoulders. He was thrown forward upon his face, and 
taken up for dead. His shoes were new and his trousers 
nearly so, yet they were left looking very much as if they 
had been attacked by an army of hungry rats. The 
engravings, which are made from photographs which I 
had taken for the purpose, give a fairly good idea of 

Mr. CuisHoitm’s NEw GAITERS AND CLOTHING AFTER THE STROKE, 

fastened to the house by glass insulators in the old- 
fashioned way. Several houses in the town were 
“rodded” in the same way, but after this one was so 
badly shattered they were torn off by their owners, 
“to lessen their chances of getting struck, you know,” 
they explained. About a hundred feet back of the post- 
office stood two fine specimens of the tall pines which 
grow so abundantly in that region. 

On the afternoon of the 18th of last August, at about 
one o’clock, a number of boys and men had colleeted under 
the post-office porch, thinking, onaccount of the lightning 
rod, that they would be safe from the lightning, which 
was playing rather freely from an only partially cloud- 
covered sky. Among them was John Chisholm, a 
merchant of De Funiak, who was sitting about halfway 

their condition. How a man could have his clothes 
chewed off from him by lightning in that style and still 
live, isa mystery. His shirt was torn entirely in two. 
His body was badly blistered, especially from the knees 
down. Becoming conscious, he experienced a terrible 
feeling of suffocation and “‘ heartache, as though it would 
burst.” He remained helpless for four months, suffering 
terribly from aching in the bones and a stinging sensation, 
“as though a thousand needles were being stuck all 
over my body.” 

Now, after a lapse of over nine months, Mr. Chisholm 
has gradually recovered the use of his limbs, only suffer- 
ing from an occasional violent involuntary jerk in the 
back. He attends to business, and has recovered much 
of his former sociability. 



30 SCIENTIFIC NEWS. [July 13, 1888. 

THE NATURALIST AT THE SEA-SIDE. 

1.—Tue Tow Net. 

N a fine sunny day the naturalist at the sea-side can 
get many treasures by working a tow-net. This 

is a long tapering bag, from three to five feet long, made 
of stout and fine muslin. The open end is sewn to an 
iron hoop from six inches to a foot in diameter. The 
other end is open, but fitted with tape so that it may 
‘either be tied up or have a glass tube inserted. The 
hoop is held by means of three cords knotted into one. 
For special purposes one side of the hoop may be 
weighted, and the opposite side buoyed up with cork, 
but the tow-net should never be made so light as to float. 
When the net has been plied on the surface of the sea 
for half an hour, it is turned inside out into a clear vessel 
of sea-water. The captured animals float out and are 
either examined on the spot, or preserved for future 
study. Glass dipping-tubes of different sizes are needed 
to pick up small objects, and ‘‘concentrators ” are useful 
for getting rid of the great mass of superfluous water. 
The concentrator is a lacquered cylindrical tube, made of 
fine gauze above, but capable of holding a small quantity 
of water below. Ifa gallon of water be poured through 
it all the visible organisms which it contains will be 
strained out into an ounce or two of fluid in the bottom 
of the tube. In working the net, a rowing-boat, or any- 
thing that moves on the sea, can be used, provided that 
it does not go too fast. A speed of two or three miles an 
hour is suitable. 

So much for the tackle and mode of working. We 
will now suppose that our naturalist is at sea. Since itis 
just as easy to wish him good luck as bad, we will further 
suppose that he has a bright day and still water. If he 
is in a small boat he should have two or three wide jars 
at his feet, each to serve for a separate haul. If he be in 
a large craft and out for the day he must further be pro- 
vided with a portable microscope, collecting tubes, anda 
supply of preservative fluid. 

The things that he will find depend upon season and 
locality. To name all the likely things would be to 
empty a zoological text-book upon our readers. Let us 
be moderate then and notice only three kinds of animals, 
which are commonly met with and well worth study. 
The tow-net is pretty sure to bring up (1) small swim- 
ming crustacea, microscopic shrimps we might call them; 
(2) medusoids, and (3) echinoderm larve. 

The surface crustacea will afford endless occupation 
in the determination of species, but this is work for the 
specialist. It will be enough for the beginner if he can 
recognise two orders which are sure to be met with, 
leaving details to others. The orders in question are 
the amphipods and the copepods. The amphipods are 
generally flattened from side to side, and provided with 
a crowd of legs beneath. At the tail-end are three 
pairs of tail-fins, which are used to make a sudden leap 
in the water. The legs next in front are very small. 
The copepods may be recognised with a pocket-lens as 
small, many-jointed crustacea, having four or five 
branched swimming legs on the fore part of the abdo- 
men, and behind these a five-jointed tapering tail, 
without appendages. Far more interesting than these 
to the young biologist are the many larval crustacea 
which swim on the top of the summer sea. Look up, 
for instance, in any good manual of zoology, the larval 
form known as a /Vauplius. The nauplius is an ances- 
tral crustacean type, which was no doubt in its day an 

adult stage. In these later ages of the world’s history 
it is usually a transitory phase of crustacean life, gene- 
rally turning into something else, and ending up asa 
barnacle, a copepod, or a shapeless parasite. The zozea, 
or larval stage of many crabs, is another and more ad- 
vanced embryo, whose form should be studied before- 
hand. There is a world of interesting speculation 
opened out by these crustacean larve. Anyone who 
has examined under a microscope a nauplius and a 
zozea in a watch-glass of sea-water will know what to 
make of those discussions of Darwin, and Haeckel, and 
Fritz Miiller which seem so hard and dry to those who 
seek to master zoology by mere reading and thinking. 

The tow-net often brings up medusoids, which at first 
sight look like brown or red spots entangled in a clear 
jelly. Give them plenty of water to swim in, and watch 
them under the microscope until you can make out the 
eye-spots and the tentacles, and the polyp hanging down 
in the middle of the transparent bell. These medusoids 
are detached from tree-like colonies, and will in turn 
produce such colonies again. 

If your curiosity is capable of being roused by strange 
transformations you will find echinoderm larvze very 
fascinating. The Bipinnaria of the star-fish, and the 
Pluteus of the echinus or sand-star are common forms. 
Utterly unlike the adult animals, into which they are 
transformed, these larvze are well adapted for Iccomotion. 
They have long arms, ciliated bands, and a delicate 
skeleton of calcareous spicules. Elaborate figures would 
be needed to give even a rough notion of their various 
shapes. Sometimes the rudiment of the permanent 
body may be seen budding out from the larva. 

The zoologist who has become familiar with the crusta- 
cean, hydrozoan, and echinoderm larvae may exercise his 
thoughts profitably upon the great number of marine 
animals which develop with conspicuous metamorphosis. 
It is quite otherwise with animals of high grade, and 
with all the inhabitants of land and fresh waters. These, 
as a rule, develop directly. In the waters of the sea 
locomotion is very easy and advantageous, and at the 
same time enemies abound. These conditions favour the 
production of a vast brood of tiny embryos, which disperse 
at once in search of food, and only attain the adult con- 
dition by an entire change of structure and mode of life. 
In fresh waters, on the other hand, locomotion is limited 
by the small size of the area, while life is a less difficult 
struggle than in the sea. Fewer embryos are produced, 
and these are cared for by their parents, if only to the 
extent of having a good supply of food-yolk laid up for 
them in the egg. They hatch out in a comparatively 
advanced condition, resembling the parent, except in size. 
Terrestrial conditions are unfavourable to metamorphosis, 
owing to the difficulty which the immature animal finds 
in moving about on dry land. Lastly, all big and strong 
animals of high intelligence find it best to bring up a few 
young at a time, and to feed and protect these few until 
their development is far advanced. 
We must add a few words about preservatives. Picric 

and chromic acid solutions are of great use in special 
cases, and have the merit of being extremely cheap. The 
picric acid solution should be saturated, the chromic acid 
one quarter per cent. For general purposes nothing is 
better than Haentsche’s fluid, viz.,a mixture of glycerine 
(two parts), methylated alcohol (one part), and distilled 
water (one part). After placing in the fluid, sort out the 
organisms by means of a dipping tube into little bottles, 
and be careful to label each with time and place of capture. 
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General g2otes. 

STELLAR StupIEs.—We learn that Mr. J. Ellard Gore, 
F.R.A.S,, etc., has in the press a volume entitled 
“Planetary and Stellar Studies: papers on the Planets, 
Stars and Nebulz.” It will shortly be published by 
Messrs. Roper and Drowley. 

ManuracturE or ALtuminium—A new company for 
the production of this metal is being formed in London. 
It holds a number of valuable patents and improved 
processes, and hopes to produce aluminium, not in small 
globules, but in ingots weighing above one cwt., and at 
the price of 1s.per Ib. If these expectations are realised 
the metal will meet with an immense demand. 

Scientiric Traininc.—We are glad to learn that in 
one at least of the four Inns of Court there are being 
delivered lectures on mechanics, electrical engineering, 
toxicology, and psycho-pathology. Much time, trouble, and 
perhaps failure of justice will be avoided in patent-cases, 
complaints of nuisances, and charges of poisoning if 
counsel can thus be rendered competent to appreciate 
the evidence of experts. 

Tue OricIN oF THE Dramonp.—Professor Simmler, 
supposing that the liquids occasionally found enclosed in 
diamonds are liquefied carbonic acid, suggests that the 
diamond may be formed by the crystallisation of a solu- 
tion of carbon in such liquid carbonic acid. It is certainly 
known that diamonds have exploded without ostensible 
cause, a fact so far in harmony with Professor Simmler’s 
supposition, but it has not yet been proved that carbon 
is soluble in liquid carbonic acid. The experiment is 
worth trying. 

Curious Puase or Compustion.—M. Hirn sent lately 
to the Academy of Sciences an account of a very remark- 
able phenomenon which came under his observation. 
Having extinguished a spirit lamp, he saw a luminous 
point remaining for more than eight hours on the 
charred part of the wick, and finally traced it to a little 
block of carbon, the sides of which did not exceed a 
millimetre in size. This little block played the part of 
a platinum coil heated to whiteness, and remaining in- 
candescent in the vapours of alcohol. 

PETROLEUM IN THE Punjas.—According to Indian 
Engineering, quoted in Invention, Mr. Noble, of Canada, 
a great “oil” man, has obtained a concession from the 
Government of India to prospect for three years in the 
Punjab for mineral oil, and: at the end of that time the 
right to take up 50,000 acres in case of success, with the 
privilege of supplying the whole of the North-Western 
Railway system with lubricating oil. His men and 
machinery are going out in September to begin opera- 
tions. Mr. Noble is a brother of Colonel Noble, R.A., 
Superintendent of the Government Powder Works, 
Waltham Abbey. 

THE PERMANENCE oF Cuimatre.—It has been lately 

asserted on theoretical grounds that the northern 
hemisphere reached its maximum temperature in the 
thirteenth century, and that the climate has since beens. 
growing progressively colder. A fact recorded in Cosmos 
does not agree with this supposition. On ‘demolishing 
an old house at Thil, on the banks of the Rhone, there 
has been found a tablet of wood bearing the inscription 
in an old patois, “Le Rone a iele, 1670,” which can 
only mean “the Rhone has frozen.” | Now as this 
exceedingly rapid river has never been frozen in the 
subsequent 218 years, we can scarcely admit that the 
climate of France has been deteriorating. 

THE PROPERTIES oF ALUMINIUM.—MM. Friedel and 
Crafts have determined the melting-point, the boiling- 
point, and the vapour-density of aluminium, and have 
laid the results before the Academy cf Sciences. The 
vapour-density had been previously determined by MM. 
Sainte-Claire Deville and Troost at the boiling tempera- 
tures of mercury and of sulphur, and found to agree 
with the formula Al, Cl; Recently. MM. Nilson and 
Petterson have made a series of observations at a higher 
temperature, and deduced the formula Al Cl. It results 
from the experiments of Friedel and Crafts, made 
between 218° and 440° C., that the density is constant 
for more than 200°, and answers to the formula generally 
admitted. 

RESEARCH.—We have received the first number of a 
new monthly journal, published in Liverpool, called 
Research. In the introductory programme it is stated that 
a careful digest will be given of what has been and 
is being accomplished by workers of the first order. Also 
that the special value and bearing of this knowledge will 
be pointed out, as well as how such work may be 
supplemented, and how new lines of inquiry may be 
started. Such a programme is comprehensive, if not a 
little too ambitious, but we shall cordially welcome the 
fulfilment of what is promised. It is true that in the 
first number there is a total absence of the digest and of 
the teaching above referred to, but we cannot but 
suppose that this inconsistency will disappear in the 
next number. We notice also that most of the infor- 
mation given, under various headings, is essentially of 
a local character. 

Anti-Science.—In a book bearing the strange title of 
“The Anointed Seraph; the Last Made First,” written 
by G. H. Pollock (Sherry, Washington), may be read 
the following passage :—‘‘ The earth which we inhabit, 
and of which we are a part, was made up through in- 
volution of all the various products and qualities of the 
disturbed solar lights. Water came from Taurus, 
oxygen from the Great Bear, amativeness from Capri- 
cornus, copper from the Whale, steel from the Little 
Bear, gems from Scorpio, black hair from Aquarius, gold 
from the Crown, salt from Orion, mercury from Mer- 
cury, sulphur from Jupiter, alkaline substance from 
Venus, diamonds from Andromeda, verdigris from the 
sun spots, iron from Hercules, silver from the Pleiades, 
soapstone from the Hydra, loadstone from the Pole 
Star. The life of the world was the nature and per- 
sonality of the digressor from the seventh sun, who 
through the progress of involution became inverted, 
passing from the divine to the material state.” Leaving 
our readers to ponder over this jumble, we can only ex- 
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press our sorrow that men can be found to write, to 
publish, and, we fear, to read such productions. 

Tue Movement oF THE EARTH AND THE LENGTH OF 
THE Day,— Mathematicians have exercised their inge- 
nuity in calculating the gradual lengthening of the day 
in consequence ofa progressive retardation of the Earth’s 
rotation on her axis. Professor Young, in a lecture re- 
cently delivered in Princeton, and noticed in Astronomie, 
argues against the data on which their calculations are 
founded. He shows that the retarding influence of the 
tides is compensated by the fact that the Earth gradually 
contracts, owing to progressive refrigeration, which tends 
to accelerate its rotation. Geological causes seem also 
to neutralise each other reciprocally. An accumulation 
of matter in the equatorial regions, would have the effect 
of retarding the motion of the Earth, and such an accu- 
mulation is being effected by the Mississippi, which 
conveys its deposit into the Gulf oi Mexico. The rivers 
of India also work in the same directicn. But the 
rivers of Siberia, the Mackenzie, and other rivers pro- 
duce an opposite effect by conveying their débris to- 
wards the pole. The Nile, La Plata, and Orinoco also 
convey matter away from the equatorial regions, whilst 
not a few of the longest rivers, such as those of China, 
the Amazon, and the Congo, flow in a west-easterly 
direction. Hence we may here fairly assume a com- 
pensation. The accumulation of ice at the poles 
must also compensate the loss cf velocity due to the 
tides. 

FURTHER OBSERVATIONS ON Mars.—The condition of 
this planet has been made the subject of further obser- 
vations by M. Fizeau in a communication to the Academy 
of Sciences. It is an error to compare the condition of 
Mars with that of our Earth. Marsis more remote from 
the sun than are we in the proportion of three to two. 
The heat and light which it receives from the sun are 
about four-ninths of our allowance. Hence there is a 
mean climate comparable to that of our polar circles. 
Further the atmosphere of Mars is not like ours, which, 
as every one knows, absorbs and stores up the solar 
heat on the surface of the ground. Mars has no equato- 
rial bands indicating the presence of clouds, that is, of 
watery vapour suspended in the atmosphere. It follows 
that about two-thirds of the proportion of gases forming 
our atmosphere, and serving as a storehouse for the heat, 
are wanting on the surface of Mars, which is conse- 
quently undergoing a state of glaciation. Besides, the 
seasons of Mars are about twice the length of ours; the 
long summers melt the foot of the glaciers a little, but 
the prolonged and severe winters which follow restore 
to these colossal masses what they have lost. In short, 
Mars is an immense glacier. M. Janssen agreed with 
the views of M. Fizeau on the constitution of the 
atmosphere of Mars, which he considers to be a 
planet geologically older than our Earth. 

Tue Pupric HeartH.—The Registrar-General’s return 
for the week ending June goth shows that the deaths 
registered during that period in twenty-eight great towns 
of England and Wales corresponded to an annual rate of 
159 per 1,000 of their aggregate population, which is 
estimated at 9,398,273 persons in the middle of this 
year. The six healthiest places were Brighton, Hud- 
dersfield, Sunderland, Bristo), Birmingham, and Black- 
burn. In London 2,289 births and 1,238 deaths were 

registered. Allowance made fer increase of popula- 
tion, the births were 446 and the deaths 261 below the 
average numbers in the corresponding weeks of the last 
ten years. The annual death-rate per 1,000 from all 
causes, which had been 14°2, 14°2, and 14°5 in the pre- 
ceding three weeks, rose last week to 151. In the thir- 
teen weeks of last quarter the death-rate averaged 16-9 
per 1,000, which was 3:0 below the mean rate in the 
corresponding periods of the ten years 1878-87. The 
1,238 deaths included 20 from measles, 19 from scarlet 
fever, 28 from diptheria, 27 from whooping-cough, 10 from 
enteric fever, 36 from diarrhoea and dysentery, 2 from 
cholera and choleraic diarrhoea, and not one from small- 
pox, typhus, or any ill-defined form of continued fever ; 
thus 142 deaths were referred to these diseases, being 
124 below the corrected average weekly number. In 
Greater London 3,032 births and 1,530 deaths were 
registered, corresponding to annual rates of 28 6 and 14°4 
per thousand of the population. In the outer ring 4 
deaths from scarlet fever, 4 from whooping-cough, and 
3 from diphtheria were registered. Two deaths from 
scarlet fever occurred in Willesden sub-district and 2 
from wooping-cough in Wimbledon <ub-district. 

A German Antarctic Exprpition.—The exploration 
of the Antarctic regions is to be taken out of our hands 
and those of Australia. It will be remembered that some 
time ago a half-hearted proposal came from Australia 
that the Home Government should contribute £5,000 
towards an Antarctic expedition, to which Australia 
would contribute a like sum. A discouraging reply was re- 
turned. It was represented, and rightly, that £10,000 
would go a very little way towards the exploration of 
this enormous area of unknown surface ; but that it was 
the intention of Her Majesty’s Government ‘at a future 
time” to take up the undertaking, and then Ausiralia 
would be invited to co-operate. But the few persons in 
Australia really interested in Antarctic exploration were 
not satisfied with this, and since then have been casting 
about to find some means of carrying on the work inde- 
pendently of the mother country. But so far their suc- 
cess has not been great. By the time Her Majesty’s 
Government is ready to consider the subject the work 
will have been done by Germany, and as in recent 
colonial enterprises our enthusiasm will be kindled when 
it is too late. It is intended to place in the Prussian 
estimates a very considerable sum for an Antarctic expedi- 
tion. A large staff of the best men obtainable will be 
engaged, naval and scientific, and the organisation of the 
expedition has been placed in the hands of Dr. Neumayer, 
of the Hamburg Observatory, who is, perhaps, the 
greatest authority living on Antartic matters. It is 
intended, we understand, that the expedition will stay 
out until our knowledge of this almost unknown region 
has been substantially extended. At present it is 
believed that within the Antarctic Circle there must be a 
very large area of land. We know that there is a long 
range of high mountains, and at least one great volcanic 
peak. It will be stipulated that the members of the ex- 
pedition shall exert themselves to their utmost to explore 
the region, so that within a very few years we may 
expect to have another great blank in the globe filled up, 
and that not by the country of Ross whose Australian 
colonies have a practical interest in the physiography of 
the Antarctic, but by a nation whose interest in the sub- 
ject is of a purely scientific character. The expedition, 
we believe, will sail in a few weeks.— Times. 
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BUDS. 
(Continued from page 10.) 

JN order to understand clearly the formation of a bud, 

whether lateral or terminal, it will be necessary to 
briefly trace its development from this conical mass of 
embryonic tissue. The earliest differentiation has been 

detected in the growing point itself, where in the almost 
homogeneous tissue the three layers of cells which form 
the various structural systems of stems and leaves are 
very faintly marked out. These three layers are the 
Plerome, which produces the pith and fibro-vascular 
system; the Periblem from which the cortex or bark 
arises ; and the Dermatogen, from which the epidermis or 
skin is formed. The mode of growth by which these 
three layers arise is that of ced/-division and in flowering 
plants it is confined to the growing point and to another 
region of similar tissue known as the cambium. The 
further we proceed downwards from the growing point, 
which seldom amounts to more than the hundredth part 

vl 
CIF 

Fic. 3 (after Prantl).—Diagram of a lengitudinal section of 
the stem of a dicotyledonous plant. , pith; 7 fibro- 
vascular bundles, both developed from the plerome 7/, 
the bundles sending branches to the leaves ; 7, cortical 
tissue ; ¢, epidermis ; 40, young leaves, two showing their 
origin from the protomeristem, 4; £7, axillary bud. 

Fic. 5 (after Bentley).—q, vertical section of a reclinate leaf ; 
6, transverse section of a conduplicate leaf ; c, transverse 
section of a plaited or plicate leaf; ¢, vertical section of 
a circinate leaf; ¢, transverse section of a convolute 
leaf; f, transverse section of a revolute leaf; g, trans- 
verse section of an involute leaf. 

of a millimetre, the more clearly defined do these three 
layers and the systems subsequently developed from them 
become, until they attain the readily recognisable cellular 
and vascular distinctions of form previously described. 
‘The leaves are always developed in a regular order, viz., 
acropetally, or from base to apex, as may be easily 

7 

observed on expansion—and they always take their rise 
from the outer layer or layers of the sides of the growing 
point before the epidermis is formed, and in their earliest 
visible condition appear as little roundish or conical 
swellings, as shown, in figs. r a and 6, 3 6and fn. As 
before stated, they never arise from the actual apex 
of the growing point, because their so doing would stop 
further growth in that direction, as is the case when a 
stem ends in a flower (lilac and horse-chestnut, fig. 4.) 
As they form they carry out with them in continuity the 

Fic. 4 (after Sachs).—Median longitudinal section through a 
vigorous winter bud of the Horse Chestnut (Aesculus 
hippocastanum). m, pith; k, wood and 7 cortex of the 
shoot axis (vr) of the preceding year; ss, bud 
scales; //, young foliage leaves—in the middle are the 
flower buds. Woolly hairs fill the dotted space. 

vascular, cortical, and epidermal tissues of the stem. 
Thus in our bud we have pith, fibres, and vessels sur- 
mounted by an apex of dividing cells from which rudi- 
mentary leaves proceed, whilst lower down the leaves 

a 

Fic. 6 (afte Ben‘ley)—Transverse section of buds: a, to show 

the leaves arranged in a valvate manner; 0%, ta show 

imbricate vernation; c, to show twisted or spiral verna- 

tion; d, to show induplicate vernation; ¢, to show edui_ 
tant vernation; 7, to show obvolute vernation, and g 
to show supervolute vernation. 

are in a more advanced condition with vascular, 
cortical (modified) and embryonic systems of their 
own and embryonic buds in, their axils. This is 
the condition of the structure in autumn, and such 
it remains during the dormant period of winter until 
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the warmth of spring causes the sap to rise till the 
plant is gorged by it, and the protoplasm to resume its 
activity, the whole apparatus of vegetation being again 
set in motion. The embryonic tissue at the growing 
point and at the apices of the younger leaves now begins 
to divide, whilst those cells which have ceased to divide 
become watery and enter upon the period of elongation 
by which they receive their outward form and size and 
which causes that rapidity of growth which is so striking. 
The older parts commence to undergo that internal 
differentiation which results in certain alterations in the 
cell-walls and other partly formed structures—pittings, 
lignification, etc., and the formation of stomates in the 
epidermis—that complete growth. Then it is that the 
leaves rapidly expand, reversing as they do so the order 
of growth followed when forming in the bud when they 
curved upwards and inwards closely enveloping the axis, 
whilst now they curve downwards and outwards. This 
diversity is due to a curious property of plants known as 
Bilaterality which under certain conditions plays a very 
important part in their life-history and displays itself in 
an unequal growth of the sides of different structures, as 
in the leaves of the bud which when first forming grew 
more rapidly on their outer and under sides (yponasty), 

-the tension on the opposite side causing them to bend 
upwards, whilst in expanding they grow more rapidly on 
their upper and inner sides (ep/nasty), causing them to 
bend outwards and downwards. The mode in which 
they are arranged or packed in the bud is interesting, and 
varies greatly with the species, and is termed vernation. 
If a leaf-bud of any kind—the larger the better—be cut 
transversely and examined carefully with a hand-lens, 
each individual leaf will be seen to be folded in a certain 
way upon itself and also placed in a certain position with 
regard to the leaves nearest it. In the single leaf the 
vernation varies from the simple zi/flexed (fig. 5, a, 6), or 
folding of the upper half of the leaf upon the lower (Tulip- 
tree), to the more complex convolute (fig. 5 ¢), or rolling of 
the leaf laterally from one margin to the other, as 
one would roll paper (apricot and banana), and in 
the relative position of one leaf to another from the 
valvate (fig. 6 a), where the leaf-margins merely touch, 
to the supervolute (fig. 6 g), where one convolute leaf 
is rolled round another (apricot). A most beautiful form 
of vernation of individual leaves is the circinnate(fig. 5 d), 
as seen in the tender coils of the fern. The examination of a 
series of buds would with a little care and patience be a 
pleasing exercise, and one calculated to increase know- 
ledge of vegetable form. The folding of the sepals and 
the petals in flower-buds, known as @stivation, is, with a 
few modifications, very much upon the same plan as that 
in leaf buds. 

Returning to the expansion of the leaves, it may be 
easily observed that the scales, which are mostly brown 
and dry, do not expand, except in the forms intermediate 
between the scale-and the ordinary foliage-leaf—but 
rapidly fall away, leaving scars in the form of small, hard, 
closely-set rings on the stem. They have admirably ful- 
filled their purpose of sheltering the ‘‘ winter-buds ” from 
the severity of the colder months (being absent from the 
buds of plants growing in warm climates and from those 
which are formed during the more genial parts of the 
year, as in herbaceous plants) by many an ingenious 
contrivance, such as hairs and gummy exudations which 

render them bad conductors of heat and insoluble in water. 
Nowhere is this object of protection more beautifully 
carried out than in the bud of the ordinary Plane, which 

is completely covered by the hollow base of the leaf-stalk 
at its junction with the stem, and is only revealed when 
the winds of autumn bring down the leaves. It will 
then be found to be wrapped in three coverings, an outer 
of a gummy waterproof nature, a middle of furry scales, 
and an inner of silky down. These scales may be com- 
pared to those found on tubers and on underground stems; 
and are in reality rudimentary leaves, transitional stages, 
between their own form and that of the complete leaf, 
being of common occurrence. According to Goebel, they 
consist of chiefly of that portion of the leaf which first 
arises from the growing point, and is known as the 
“foliar base,” which in an ordinary leaf develops so 
slightly as to be hardly distinguishable from the fully 
developed “upper leaf,” and if a stalk be present it is 
generally interposed between the two. This “ foliar 
base shows vigorous growth in the scales of the maple 
and the horse-chestnut, the ordinary “‘ upper leaf” being 
sometimes so small as to require the microscope to make 
it manifest, whilst other forms occur in which the latter 
is easily distinguishable. To prove the origin of the scale 
from the “‘ foliar base ”’ Goebel took several young plants 
of the bird cherry (Prunus padus) on the 14th April and 
lopped off their apexes and part oftheir leaves. By the 
roth of May the axillary buds, which should have expand- 
ed next spring, stimulated to premature growth by the 
excess of unused nourishment, began to develop vigor- 
ously and normally; the “foliar base,” which usually 
became scales, being transformed into foliage leaves. This 
interesting experiment he afterwards confirmed upon the 
horse-chestnut, the maple, the rose, and the oak. The 
scales of certain plants are formed from stipules—smail 
foliaceous appendages often found at the bases of leaves 
—as in the tulip-tree and many species of alder, where 
the two stipules of the lowest leaf are modified into scales. 

Resuming our study of the development of the 
foliage-leaves, it will be found that their growth is much 
more rapid than that of the stem, indeed the zzfernodes, 
or spaces between the odes or attachment of the leaves, 
in many plants remain as they generally are in the bud, 
in an undeveloped condition, as in Vephrodium filix-mas, 
or they may be so extremely short as to be apparently 
wanting, as in plants which exhibit rosettes of leaves 
(palms, etc.). In other cases, where the leaves are in 
distant whorls, the internodes are formed immediately 
after the leaves in the bud. In general, however, the 
internodes in the fully-formed shoot are well-developed, 
the nodes having sometimes a constricted and some- 
times a swollen appearance, owing to the internal tissue 
passing off into the leaves, complete rings being formed 
when these encircle the stem, aS in the bamboo and 
grasses generally, and in some cases the node becomes a 
separable joint, as found in the common pink. 

SSS 

Mippiresex Naturat History AND SCIENCE SOCIETY.— 
This society held its first field-meeting of this summer 
on Saturday last, assembling at Northwood Station. The 
members walked through field paths to Batchworth Heath, 
then skirting Bishop’s Wood into Moor Park the walk was 
continued into Rickmansworth. In the course of the 
excursion Mr. Thomas Blashill instructed the members 
on the methods of collecting and keeping wild plants to 
form a herbarium. Dr. Wharton, who was associated 
with Mr. Blashill as botanical mentor, contributed in like 

{| manner to the instruction of the members. 
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atural Wistory, sect who bow down to sunflowers and dandelions, to 
marigoldsand dog-daisies—when he gazes on an orchid in 
flower is smitten at first with wonder, which rapidly 

THE ORCHIDS: WHAT ARE THEY? passes into something verging upon affection. He is 
TuerE are probably no plants, not directly subser- | simply fascinated by their graceful forms, the purity and 
vient to our bodily wants which, in the present | the exquisite harmony of their colours, and the delicacy 

ODONTOGLOsSUM BLANDUM (AFTER VEITCH). 

day, win so much attention as the Orchidacew, they | of their perfumes. The biologist, as he contemplates 
appeal to so many phases of our nature and attract men of | these flowers, is compelled, whatever be his preposses- 
the most different tastes. The true lover of the | sions to discard the notion of the “ fixity of species” 
beautiful—we do not here speak of that pseudo-esthetic | asa dream of the past. He sees here hybridism as 
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much the rule as the exception; he witnesses forms 
shading away into each other like the colours in the 
solar spectrum, and he asks at last vainly, What is a 
species? If he passes from such generalities to details 
he sees how, as Darwin has shown us, the most won- 
derful structures are employed for effecting the repro- 
duction of the plant. 

The horticulturist finds the management of these 
flowers in a European climate a task which at once 
stimulates him by its difficulties and delights him by the 
success with which his skill is often crowned. 

Lastly shall we say that orchids have a particular 
fascination for the millionaire, and especially for him 
who has recently arrived at this envied position? A 
well-stocked, well-managed orchid house, and a constant 
supply of these lovely flowers for domestic and personal 
ornament, is proof of wealth even more striking, because 
more frequently producible, than an overflowing picture 
gallery. The prices paid for single plants of the rarer 
and more beautiful species are very high; £500 have 
been paid for a single plant of Cattleya mossi@, and 
small shoots of a Cypripedium have fetched half that 
sum. These prices may remind some of our readers of 
the “tulip mania” which once prevailed in Holland, 
when fabulous sums were sometimes paid for a single 
root. There is, however, an essential difference. The 
‘‘tulip mania” was a development not of horticulture or 
of flower-worship, but simply of gambling. Bulbs were 

- sold which had no existence, and which were not in- 
tended to be delivered. The man who, ¢.g., bought 100 
bulbs of “Semper Augustus”—though, perhaps, not 
half that number could have been met with in all 
Holland—expected or hoped that he could in a few 
hours re-sell them at a profit to some other speculator. 

Now in the high prices paid for orchids there is 
nothing similar. At sales the plants are actually pro- 
duced, examined, and, when sold, duly delivered. Their 
costliness is due to their wonderful beauty, and to the 
difficulty of procuring and preserving many of the finest 
kinds. If the nurseryman is to send out experienced 
plant-hunters to the forests of Burmah or Borneo, and 
to pay for all the appliances needful for conveying home 
to England the precious booty safe and sound, he must 
naturally demand a fair profit on his outlay. Nor do 
we think that the passion for orchids is a mere tem- 
porary freak. If it be true in the somewhat hacknied 
words of Keats, that “A thing of beauty is a joy for 
ever,” these gorgeous plants will always be cherished by 
all who have the means to acquire them, or the skill to 
keep them in healthy growth. 
We must remember that we are here speaking, not of 

a single genus, but of a whole family of plants, including 
many genera and a whole multitude of species. If we 
make no attempt at their enumeration it is because, as 
we have already intimated, the task of drawing a 
definite line between species and species puzzles even 
the most eminent botanists. But so widely do they 
differ in their structure and habits that a non-botanist 
would scarcely think of referring them to the same 
group. Who, for instance, would think that the common 
spotted meadow-orchid—as abundant in the pastures of 
“flowery Suffolk” as is the daisy in the neighbourhood 
of London— could be a near ally of the magnificent Odonto- 
glossum blandum, of which we give an illustration? Yet 
such is the case. The orchids of Europe, North America, 
and the temperate parts of Asia grow in the soil after the 
normal fashion of plants, The orchids of the tropics and of 

certain exceptional temperate regions, such as the eastern 
coast of Australia, Tasmania, New Zealand, and Japan, 
are epiphytous, that is, they grow, not in the soil, but upon 
the trunks of trees or rocks to which they attach them- 
selves. It is curious that the species which thus main- 
tain themselves should be larger and more luxuriant 
than the kinds growing in the soil, and the most absurd 
theories have been broached in explanation. Some have 
even suggested that these plants have the power of 
manufacturing the mineral matter which they, in com- 
mon with all plants, require out of air and water! The 
fact is that the tree-trunks and the rocks themselves 
supply such matter. Decaying leaves, and other vege- 
table debris, and, above all, the dust of the earth, which 
can nowhere be excluded, lodge among the root-stems of 
these plants and supply all the mineral mattter which 
they need. 

The more splendid orchids, therefore, are parasites. 
Unlike the common run of parasites, however, they are 
beyond comparison more beautiful than the beings upon 
which they feed. This may teach us the danger of 
making sweeping assertions, based, perhaps, upon a 
number of facts, but leaving others out of account. 

In our next article we shall notice some of the more im- 
portant groups of this wonderful family. 

(To be continued.) 

BIFURCATED PaLM-TREES.—M. A.E. Géldi writes from Rio 
de Janeiro to La Nature to this effect :—“ You published, 
on March 3rd of this year, an article on a bifurcated 
palm-tree at Cayenne. Such casesare not so rareas you 
seem to indicate. Here, at Rio, of ten specimens of an 
ornamental palm, very common in the gardens of the 
Brazilian capital, four are certainly bifurcated. It is a 
palm of the genus Areca, probably A. arundinacea, known 
colloquially as ‘ palmeira bambu.’ In the genus Oreodoxa, 
of which there are many splendid specimens in Brazil, 
bifurcation is less common, but more than one instance is 
known. Professor Haeckel, of Jena, on his return from 
Ceylon, spoke of a bifurcated cocoa-nut tree which had 
been shown him there as something remarkable.” 

NaturAk Foop ror Younc Trout.—A writer in the 
Field, who uses the unpardonable signature of “‘ Detached 
Badger,” cautions trout-breeders against introducing into 
their tanks any of the parasitical forms of Entomostraca. 
One of these, Argulus foliaceus, he pronounces the most 
prevalent and deadly enemy of fresh-water fish. Unfor- 
tunately, it has the power of leaving the fish upon which 
it is feeding and swimming freely in the water; hence, 
when once introduced into a pond containing young fry, 
it produces a great spread of disease. The same writer 
points out that the Entomostraca require a due supply 
of food in the tanks. 

Curious Casr or Mimicry.—Mr. J. B. Steere (Ameri- 
can Naturalist) observed in Southern Mindanao a very 
curious case of mimicry. Among the lizards was a 
flying species (Draco), very abundant on the cocoa-nut 
trees. On opening the wing-membranes one could not 
help noticing a likeness to a butterfly both in the shape 
of wings and in the colouring of blue with red spots. 
This peculiar colouring may aid the lizard both in escap- 
ing its enemies, the hawks, and in capturing its own 
insect prey. 
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Notes on THE Brackpirp.—Mr. H. Kerr (Newcastle 
Weekly Chronicle) mentions, in proof of the imitative dis- 
position of the blackbird, that a wild one was found 
mimicking the crowing of a cock, and flapping its wings 
in the style of chanticleer. Mr. Kerr scarcely puts the 
case fairly when he blames the “ignorant gardener ” for 
his displeasure at this bird’s “helping itself to a Uitéle 
ripe fruit.” Like many other species, the black- 
bird spoils 1 5t “a little,” but a great deal, by pecking at 
the sunny side, when earwigs and flies creep into the 
holes and complete the mischief. Forall this, we would 
spare every bird except the sparrow. 

Swirts Fryinc sy Nicut.—Correspondents both of 
Nature and of the Fie/d record instances of swifts remain- 
ing on the wing through a considerable portion of the 
night, if not through the whole. 

A. TrRuE Tait in A Human Supject.—A case of this 
rare phenomenon of reversion is stated on the unim- 
peachable authority of Professor St. George Mivart. He 
was called in to a consultation on the safety of ampu- 
tating this superfluous member, which was duly effected. 
The tail was 24 ins. long, and was no tumour, mole, 
or other morbid excrescence, but had true joints, like 
that of a baboon. 

Poisonous Honry.—Certain species of bees in Boliva 
are said to collect a poisonous honey, gathered doubtless 
from dangerous plants. Others are said by a writer in 
Cosmos to yield a honey endowed with strengthening 
properties, but in return their black and hard wax has 
the “ the most fatal properties.” What is the exact nature 
of these “fatal properties” the writer does not say, but 
as we do not eat wax it can be of but little consequence, 

THE SERPENT CHARMERS OF THE East.—F. Mocquard, 
writing in La Nature, suggests that cobras and other 
venomous serpents may possibly be thrown, by the 
manipulations and the monotonous music of the jugglers, 
into a hypnotic crisis. They are said to become stiff and 
inflexible like a rod—a state, doubtless, of catalepsy. M. 
Mocquard suggests that these phenomena deserve a 
serious scientific investigation. 

THe Action or PatHocenic Microsia (“ DIsEASE 
Germs ”).—M. Arloing had previously observed that the 
development of the microbe of the contagious pneumonia 
of cattle determines the production of a special substance, 
the most striking properties of which are those of the 
diastases. He has just announced to the Academy of 
Sciences that he has obtained the matter in question in a 
state of purity by precipitating it with absolute alcohol. It is 
soluble in water, and the solution, on injection into a vein, 
occasions the same symptoms as the disease germ itself. 

Tue Hessian Fiy.—This pest has been again noticed 
in our cornfields, and on Wednesday Miss E. A. Ormerod 
received some infested stalks of barley from Mr. George 
Palmer, jun., of Revell’s Hall, Hertford, the gentleman 
who was the first observer of the pest in England. 

Tue Aouarium or Banyuts.—According to a paper 
read before the Academy of Sciences by M. de Lacaze- 
Duthiers Murex trunculus and Eledone moschata have 
deposited ova, a fact never witnessed before in captivity. 

SCIENTIFIC NEWS. 

THE CANON WREN. 
Pecks ago, when our country was comparatively new, 

and naturalists few and far between, hundreds of 
birds whose notes had never been heard by men of 
science flitted through the woods, and whose songs, when 
heard for the first time, were a source of pleasure 
seldom equalled, and occasioned a feeling akin to 
idolatry. 

Owing to the efforts of ornithologists, this state ot 
affairs no longer exists. True, there is still much to be 
accomplished in the study of the singing of our birds, 
but to hear something comparatively new, something not 
constantly heard of and talked about, it is necessary to 
enter the more remote and isolated portions of the country, 
and to traverse the mountains and valleys seldom trodden 
by man. It is in such localities as this, in the south- 
western part of the United States, that the canon wren 
(Catherpes mexicanus conspersus) is to be found. Here, 
no matter how lonely, darksome, or dreary the vale, no 
matter what dearth of life is otherwise to be found, the 
clear, melodious song of this bird breaks forth from the 
gloom and thrills the very soul ofthe listener as with 
something holy. This is entirely different from the song 
of any of our birds, and is as marvellous for its character 
as for its clearness and strength, consisting of a series of 
eight or ten notes, descending regularly as does the 
musical scale until the lowest note is reached, each clear 
and distinct, but prolonged, so as to glide smoothly into 
the next. 

I remember well the first time I heard it. I had been 
climbing the “‘ Bee Rocks” near Meridian, Texas, and on 
reaching the summit paused a moment for breath and 
to rest. From a considerable elevation I looked across 
the Bosque Valley to the hills on the opposite side, and 
along the river, for a distance of twenty miles in either 
direction. The bed, owing to a three years’ drought, was 
dry, save for a few stagnant pools of water, and the 
valley, although still of a sickly green, contained but 
little animal life. 

In the air above circled countless numbers of vultures, 
while on the edge of the cliffs perched swarms too 
gorged to fly, but at times dispelling the monotony by 
shifting their location in long, awkward hops. The 
whole presented a scene similar to some of those de- 
scribed by Dante, and a more gloomy and desolate spot 
would be hard to find. While comparing it with a 
landscape viewed from a similar location in central New 
Hampshire, the wonderful note of the canon wren 
burst upon the air. It was repeated several times at 
intervals of about three minutes, when it was answered 
by another lower down on the cliff. Both sang for some 
moments, then all was hushed as before. That the 
rocks had now a new interest, and had assumed a 
different aspect, can be readily imagined. For some 
time I waited in vain for it to be repeated, when of a 
sudden it burst forth again, seemingly directly beneath 
me. Crawling to the edge and peering over the cliff, 
the author was discovered some distance below flitting 
from rock to rock, pausing occasionally to give utter- 
ance to its song, then resuming its occupation. To 
descend to a point about on a level with the bird and 
conceal myself was the work of a few moments, 
Presently, with a “chip” and flutter, the little songster 
entered my retreat, visiting every nook and cranny, 
peering into every crack and crevice in search of insects. 
Yet it never for a moment lost sight of me. Coming at 

He exhibited a photograph of a colony of little A/cyonia. | times to within a few feet of my hands, it would dart to 
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the opposite side of the cavern and view me from another 
quarter. Whether it possessed that peculiar, hoarse, 
chattering note common to most of the family, I was at 
a loss to know, until, by accident, I moved slightly, when, 
with a sudden movement, it dashed across the open 
space, plunged into the bushes, and descended gradually 
to the bottom of the valley, scolding to itself all 
the way. During the next half-hour a dozen or more 
individuals were heard, and many others were un- 
doubtedly in the vicinity. Descending now some fifty feet 
to a shelf which runs the entire length of the rocks, I 
followed it for some distance, and was pleased to note a 
number of the birds in question clinging to the walls, 
darting into the air and seizing insects in the manner of 
the tyrannidze, disappearing from view for a time, while 
they searched the interior of some dark retreat, and appear- 
ing again often where least expected ; on one occasion I 
observed one enter an orifice in the rocks some twenty 
feet distant, and, while watching closely for its return, 
was amused to have it dart from a hole directly before 
my face. The bird was fully as surprised as myself, 
and considerably more frightened, for it dashed around a 
neighbouring bluff and went some distance. down the cliffs. 

This closed my experience with them until later in the 
season, when I again met a few in the vicinity of 
Comanche Peak, in Hood country, and again, a week 
later, on Paluxy Creek ; but it was now late in the fall, and 
their voice had lost mnch of its melody and richness. 
They are never, I believe, to be found at any great 
distance from the gorges and cliffs, which are their 
favourite haunts, and while the beauty of other localities 
is enriched by the songs of hundreds of musical little 
throats, it is reserved for the present species to lift in 
part and to cheer the gloom which for ever overshadows 
some of Nature’s mightiest and grandest works.— 
Scientific American. 

StS 

wevielws, 
Notes on Inorganic Evolution. By E. A. Ridsdale. 

London: H. K. Lewis. 

If evolution is in truth a primary law of the uriverse, 
we should be able trace it, not merely in stars and in 
living beings, but in the materials of which both stars 
and living beings consist—that is, in chemical compounds, 
or, perhaps, even in those elements from which such 
compounds are put together. Just as at present scientific 
men are seeking to trace out among organisms the 
counterpart of the periodic law of Newlands and Men- 
deleeff, so they are also searching for evidences of evolu- 
tion in the chemical sphere. Now, here Mr. Ridsdale 
seems to us to have thrown a new and valuable light 
upon the question. It is generally admitted that the 
flora and fauna of the world consist of those plants and 
animals which have survived as being most fully in 
harmony with the totality of the circumstances among 
which they are placed. But can we find anything not 
identical but corresponding in the mineral world? Mr. 
Ridsdale tells us that the ruling principle here is the 
“survival of the most inert.” Says the author : “When 
any new compound is formed, it is produced by reason 
of the greater affinity of the constituents of the new 
compound for each other than for the constituents of the 
older bodies of which they formerly made a part... . 
Bodies whose constituents have little affinity for each 
other tend to be broken up, and those compounded with 
stronger affinities to persist.” Hence bodies held to- 

gether by strong affinities will accumulate, whilst those 
held together by feeble affinities will gradually disappear. 
But it is further remarked that bodies having for each 
other very strong affinities may have still stronger ones 
for some other body or bodies, so thata body thus com= 
pounded may have in the long run a smaller chance of 
remaining unchanged than a body less strongly held to- 
gether with weaker elemental affinities. Hence the body 
which is, as a whole, the most inert, is most likely to 
survive. The author shows—what will scarcely be con- 
troverted—that any such gradual “ selection of the most 
inert” must have been exceedingly slow. He thinks 
that the evidence to be found is, upon the whole, favour- 
able to this supposition. He reminds us that there 
is a constant tendency for barium salts to become 
sulphates ; magnesium and aluminium salts to form oxides 
and silicates ; silver salts, chlorides ; lead salts, sulphides, 
etc. The inert salt, when once formed, except under 
abnormal conditions, remains, whilst any other salt, how 
often so ever it may be formed, is sooner or later broken 
up. 

From these facts—for so far, at least, what he advances 
may be accepted as fact—certain striking conclusions 
follow as being, though not demonstrated, yet analogically 
probable. What are those bodies which we call simple 
or elemental? Are they not possibly—even probably— 
compounds which under the existing conditions of things 
are, as wholes, more inert than any other class of bodies, 
and thus persist? Says Mr. Ridsdale very happily :— 
““Every chemical body is ‘ elemental’ to some set of con- 
ditions, or it could not exist, and an element may only 
be a body stable under more extreme conditions than 
usual”—in other words, more inert. Pointing out that 
in any group of the elements, the most active are those 
with the lowest atomic weights, and vice versa (eg., 
fluorineascompared with iodine) he suggests as possible 
that in each group of the elements those with the lowest 
atomic weights were formed first, and then those with 
higher atomic weights. Here, as the author intimates, 
we find ourselves running, not merely parallel to the 
law of Newlands and Mendeleeff, but to the more recent 
work of Mr. Crookes, F.R.S. Oncomparing the workings 
of this principle of the “ survival of the most inert ” with 
thosé of organic evolution, we can scarcely fail to find a 
number of very instructive resemblances. Many more 
passages in this pamphlet, brief but pregnant, deserve 
careful consideration. But we will merely quote the 
author’s concluding remarks :—“ That the various forms 
of matter are not radically distinct has long been supposed ; 
that the early condition of the universe was fiery and 
gaseous, has almost passed the domain of theory ; that 
our solar system at least is gradually tending to an inert 
or dead conditicn, is generally believed. Any hy- 
pothesis that can correct and explain such varied beliefs 
without running counter to evidence is worthy, at any 
rate, of a hearing.” 

Journal of the Franklin Institute of the State of Penn- 
syluania. Vol. exxv., No. 6. June, 1888. 

By far the most interesting paper in this issue is the 
report on water-spouts off the Atlantic coast during 
January and February of the present year, drawn up by 
Mr. Everett Hayden. These alarming and sometimes 
dangerous phenomena have been unusually plentiful, 
both on land and sea. Our readers will remember that 
two water-spouts—perhaps the German term “ Wolken- 
bruch,” or, as it may be rendered, “ cloud-burst, is more 
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applicable to such cases when they occur on land—have 
been recorded in Yorkshire (Screntir1c News, page 583). 
These spouts Mr. Hayden considers as special cases of 
whirlwinds and tornadoes, but on a much smaller scale. 
The general underlying principles he considers to be as 
follows :—A layer of warm moist air at the surface of 
the ocean happens to have above it a layer of cooler, 
drier air. This condition of things is one of unstable 
equilibrium, and sooner or later the warm light air at 
the surface rises through the cooler air above. ‘This 
process sometimes takes place gradually and over a large 
area, but at other times it is more local, and there seems 
to be formed in the upper layer a break or opening 
through which the air of the lower stratum drains 
upwards, as through a funnel. When the differences of 
temperature and moisture, and the supply of warm 
moist air at the surface are very great, this action 
becomes intense, and this intensity is increased by the 
fact that as the air rises its moisture is condensed, the 
latent heat thus liberated adding to the energy of the 
rising column of air. As this surface air rushes in and 
escapes upwards through the opening thus formed in the 
upper layer, it takes up a whirling motion, the velocity 
of which is greatest towards the centre of ihe funnel, 
and a suction or partial vacuum is created, as indicated 
by the low reading of the barometer towards the centre 
of a cyclone. 
When a whirlwind is thus formed over the ocean, 

water is often drawn up the centre of the whirl some 
distance, owing to the suction created, and at the same 
time the moisture in the air is condensed as it rises, so 
that the name “‘ water-spout” is very applicable. Indeed, 
sometimes a spout will burst over a vessel and flood her 
decks with water, as a cloud burst does on a mountain 
side. The damage done, however, may exceed flooding. 
Captain Strandt, of the American bark Reindeer, as here 
stated, reports that on February 11th a heavy water- 
spout passed over his vessel, when under full sail, and 
dismasted her to below the heads of the three lower 
masts. This catastrophe happened near the “ still vexed 
Berméothes.” But how would the ship have fared had 
the spout been like the one at Langtoft, which bored 
through the soil down to the solid rock ? 

During the two months of January and February, and 
within a comparatively short distance of the American 
coast, spouts are here recorded as having been seen on 
fourteen occasions, in one instance nine being observed 
within half an hour. In other cases four or six were 
seen at once. Capt. O'Leary, of the British steamer 
River Avon, on February 28th saw, in latitude 39° 30’ N. 
and longitude 57° 20’ W., “‘ What he took to be a heavy 
squall to the south-east. Upon looking at it with his 
glass, he saw that it was a whirlind raising the water to 
a great height. It must have been over a mile in diameter, 
but he hesitates to even estimate the height to which the 
water was raised, or the size of the spout.” 

Mr. Hayden asks for sketches, or, if possible, photo- 
graphs of these phenomena, together with notes of the 
temperature of air and water, barometric readings, direc- 
tion and force of wind, and changes in each, if any, while 
the spout lasts. 

SSS 

Lanp AnD FresH Water Mottusca oF LEICESTERSHIRE. 
—We have received from Mr. H, E. Quilter, M.C.S., a 
list of the mollusca of Leicestershire, indicating their 
habitat ; the list contains sixty-three species and twenty- 
seven varieties, 

Abstracts 

of Bapers, Lectures, ete, 

GEOLOGICAL SOCIETY OF LONDON. 

Ar the meeting held on June zoth, W. T. Blan- 
ford, LL.D., F.R.S., President, in the chair, the following 
communications were read :— 

“On the Occurrence of Marine Fossils in the Coal- 
Measures of Fife.” By James W. Kirkby, Esq. Com- 
municated by Professor T. Rupert Jones, F.R.S., F.G.S. 

This paper recorded the discovery of fossils of good 
marine types in the Fifeshire coal-measures. This coal- 
field is of limited extent, the coal-measures dipping under 
the sea towards the east and south. The prevailing 
fossils are those characteristic of the coal-measures in 
other districts, Anthracosia, Anthracomya, Anthracoptera, 
Spirorbis, many fishes, and some few Amphibian remains. 
Lately a sinking was commenced in the Upper Red beds, 
below which, and just above a thin band of poor coal, a 
thick bed of dark shale was passed through, which proved 
to be tolerably fossiliferous. Lingula, Murchisonia, and 
two species of Bellerophon occurred. This horizon was 
subsequently proved elsewhere in the district, and fur- 
nished the following fossils from three localities, namely, 
Strephodus sauroides(?), Ag. (teeth and scales) ; vhizo- 
dopsis, sp. (scales) ; Palaeoniscid scales; Diplodus gibbosus, 
Ag.; Mesodomodus, sp.n.; Petalodus Hastingsia,; Discites 
rotifer(?), Salt.; Discites, sp. (with longitudinal ribs) - 
Discites, sp. (smooth) ; Orthoceras attenuatum (?), Flem. ; 
Bellerophon Urit, Flem. ; Murchisonia (Aclisma) striatula, 
De Kon.; Sanguinolites, sp.; Productus semireticulatus, 
var. Martini, Sow.; Discina nitida, Phill. Lingula 
myltiloides, Sow.; Lingula squamiformis ; crinoid stems 
(Actinocrinus ?) ; plant-remains (obscure). 

Reference was then made to the occurrence of similar 
fossils in the same formation elsewhere, and particularly 
in the West of Scotland, North of England, and Lanca- 
shire. The author concluded, from the frequency of the 
beds containing true marine remains, that the coal-mea- 
sures were formed in low-lying areas; and that, when 
the land was slightly depressed, at times the waters of 
the sea had access to such spots, bringing back species of 
shells and crinoids that had existed in the carboniferous- 
limestone ocean of an earlier period. 

in conclusion, the author observed that no marine de- 
posits have been observed as yet in the upper red beds 
of the Fife or other Scotch coal-measures. 

“Qjirections of Ice-flow in the North of Ireland, as 
determined by the observations of the Geological Survey.” 
By J. R. Kilroe, Esq. Communicated by Prof. E. Hull, 
IIR AS}, IBLE aS) 

While the strize S.E. of a line drawn from Strangford 
Lough to Galway Bay all trend in one direction, two sets 
of strize occur N.W. of that line, which are generally at 
right angles to each other, and are frequently seen upon 
the same rock-surface. The direction of these is N. by 
W. in Antrim and Londonderry; N.W. over the high- 
lands of Fermanagh ; and N.E., N., and N. by W. in 
Donegal, etc. That of the second set is W. 25° S., 
swinging round to W. in Donegal and S.W. towards 
Galway Bay, and is strikingly persistent throughout. 
Besides these, a very few striations occur which do not 
conform to these directions, and are attributable to local 
ice-flows. 
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The second set of striations was referred to the ice of 
the Scottish Glacial System, and evidence was cited from 
the researches of Messrs. Symes and McHenry, Dr. 
Geikie, and others in support of this view, which is con- 
firmed by the relative positions of the boulders 
and their parent rocks. Striz bearing westward 
have been observed at a height of 1,100 feet in co. 
Mayo. 

The effects of the Irish Glacial System have been con- 
sidered by the Rev. W. Close, Mr. G. H. Kinahan, and 
Prof. Hull. Striations occur up to 1,340 feet in Donegal. 
The ice of this system flowed in a general S.E. direction 
to the S. of the axis. 

With regard to the relative age of the two set ofstriz, 
it is observable that those bearing northward are by far 
the most numerous ; so that although it is reasonable to 
suppose that as a considerable accumulation of snow and 
ice obtained in the Irish area whilst the Scotch system 
was gathering its maximum strength, the striations pro- 
duced by this gathering would be largely effaced by the 
westward-flowing Scotch ice; and that, after the decline 
of the latter, an independent Irish mer de glace flowed 
northward and southward, finding its axis of movement 
in the great central snow-field. 

“ Evidence of Ice-Action in Carboniferous Times.” By 
John Spencer, Esq., F.G.S. 

The author combated the notion that there is any @ 
priori improbability in the action ofice during the period 
in question. In the case under consideration, of the two 
agents, land-ice or floating-ice, he was inclined to adopt 
the latter, as having been the cause of the phenomena he 
described. The bed affected is the Haslingden Flag-rock, 
a member of the Millstone-Grit series, which is ‘directly 
covered by a shale of the same series. The surface of 
this Flag-rock is largely striated, the striz having a N.E. 
and S.W. direction, and being nearly parallel. The 
area exposed is 200 square feet. The Flag-rock dips to 
the east at an angle of 30° ; but there seems no possibility 
of these strize having been produced by landslips or local 
disturbance. A quarry on the same horizon, near Roch- 
dale, exhibits similar phenomena. As collateral evidence 
of ice-action, he alluded to the boulders frequently found 
in the coal-seams. 

In the subsequent discussion, Mr. Topley said the 
question of the striz was difficult to decide; but he 
thought the reference to boulders in a coal-seam a 
thousand feet above did not help matters. He considered 
the appearances due most probably to movement of the 
nature of slickensides. It was too hazardous to put it 
down to ice-action. 

““The Greensand bed at the base of the Thanet Sand.” 
By Miss Margaret I. Gardiner, Bathurst Student, Newn- 
ham College, Cambridge. Communicated by J. J. H. 
Teal, Esq., M.A., F.G.S. 

This bed may be seen between Pegwell Bay on the 
east, and Chiselhurst on the west, and a somewhat 
similar bed occurs at Sudbury, Suffolk. An examina- 
tion of the Kentish layer showed it to consist of 45 per 
cent. of quartz, 15 per cent. of glauconite, and 4o per 
cent. of flint. Amongst the rarer minerals are felspar, 
magnetite, spinel, zircon, garnet, rutile, tourmaline, 
actinolite, epidote, and chalcedony ; and there are a few 
microscopic organisms, either Radiolarians or Diatoms, 
and some Foraminiferal casts. 

The Sudbury greensand has 75 per cent. of its grains 
consisting of glauconite, and of the quartz and _ flint- 

grains only ro per cent. are flint ; several of the rarer 
minerals found in Kent occur here also. 

The large flint-percentage in the Kentish grains was 
alluded to in support of the existence of an unconformity 
at the base of the Tertiary deposits of that area ; and the 
relatively small percentage of flint in the sands now 
being formed along a very similarly situated shore, was 
suggested to be due to the drifting of debris derived from 
the coasts composed of Tertiary and Wealden rocks, 
which became mixed with the material brought down by 
the Thames. 

“On the occurrence of LElephas meridionalis at 
Dewlish, Dorset. By the Rey. O. Fisher, M.A., 
F.GS. 

The author’s attention was first drawn to this subject 
on seeing two molars of an elephant in the Blackmore 
Museum labelled “ Dewlish, Dorset.” He at once 
attributed them to £. meridionalis. Subsequently he 
ascertained that they were part of a find made in 1813 
by a Mr. Hall. Dr. Falconer, from rubbings, attributed 
the teeth to E. antiquus; and Dr. Leith-Adams would 
not allow that they belonged to £. meridionalis, because 
that species had never been found so far west. Last 
year the author and Mr. Mansel-Pleydell went to Dew- 
lish, and the latter has since continued the workings. 
The remains have been found high up on the face of a 
steep chalk scarp facing west, ten feet below the brow 
and ninety feet above the existing stream, in such a 
position as to suggest that the deposit was the result of 
an undercut of the stream when it flowed at a higher 
level. 

“On Perlitic Felsites, probably of Archzan age, 
from the flanks of the Herefordshire Beacon, and on the 
possible Origin of some Epidosites.” By Frank Rutley, 
Esq., F.G.S. 

The author has previously described a rock from this 
locality in which faint indications of a perlitic structure 
were discernible. In the present paper additional] in- 
stances were enumerated and a description was given. 
The perlitic structure is difficult to recognise, owing to 
subsequent alteration of the rock. 

The author suggested, from his observations, that 
felsites, resulting from the devitrification of obsidian, 
quartz-felsites, aplites, etc., may, by the decomposition 
of the felspathic constituents, pass in the first instance 
into rocks composed essentially of quartz and kaolin ; 
and that by subsequent alteration of the kaolin by the 
action of water charged with bicarbonate of lime, and 
more or less carbonate of iron in solution, these may 
eventually be converted into epidosites. 

He regarded it probable that the rocks are of later 
Archean or Cambrian age. 

“The Ejected Blocks of Monte Somma. Part I. 
Stratified Limestones.” By H. J. Johnston-Lavis, M.D. 
GS: 

Introductory.—The author referred to the Hamilton 
collection, now in the British Museum, and to the work 
of Professor Scacchi, who enumerates 52 mineral 
species as having been found in the ejected blocks, and 
indicated the importance of these from a geological and 
volcanological point of view. His own collection con- 
tains over 600 specimens, showing the graduation from 
unaltered limestones, through various stages of change 
into numerous varieties of “‘ true metamorphic rocks,” 
which, in their turn, shade into igneous rocks more and 
more approaching the several modifications of the normal 



July 13, 1888.] SCIENTIFIC NEWS. At 

cooled magma of the volcano. Moreover, such rocks 
come from depths where they have not been affected by 
alterations of a secondary nature. 

He then gave a classification of the varieties of ejected 
blocks. The tertiary rocks are but slightly metamor- 
phosed, whilst the limestones of cretaceous or earlier 
age afford an almost unlimited series of mineral aggre- 
gates. Physical changes have converted them into car- 
bonaceous and saccharoidal marbles; next oxides and 
aluminates have separated, and silicates have been intro- 
duced. Such rocks come under the definition of acci- 
dental ejectamenta. They are only ejected when the 
apex of the crater-cavity, formed by an explosive erup- 
tion, extends below the platform of the volcano into the 
underlying rocks. He then traced the history of the 
eruptions of Somma-Vesuvius through divers phases, 
showing that it was only at a comparatively late period 
that limestone fragments were blown out, though this 
had taken place Jong before the Plinian eruption. The 
Stratified limestones have been chosen for the first part 
of this paper, because their original lithological structure 
acts aS a guide as we proceed froma normal limestone to 
its extreme modifications. 

Part [I.—The character of the limestones which under- 
lie the platform of Vesuvius may be studied in the 
peninsula of Sorrento, where the mass attains a thick- 
ness of 4,700 feet. They are magnesian in varying pro- 
portions. A table was given showing twenty-seven 
analyses, made principally by Ricciardi, the amount of 
MgO ranging from 1 to 22 per cent. Silica rarely 
exceeds 2 or 3 per cent., whereas in the greater number 
of limestones it is absent. The bituminous matter, 
though a powerful colouring agent, usually exists in 
quantities too small for estimation, but sometimes reaches 
3 per cent. Such are the materials out of which the 
extraordinary series of silicate-compounds have been 
developed, and as these materials of themselves could 
not form peridotes, micas, pyroxenes, etc., it is clear that 
the silica, alumina, iron, fluorine, etc., must have been 
introduced from without, viz., from the neighbouring 
igneous magma. The author then discussed the question 
of the probable methods, being inclined to favour the 
notion of vapour in combination with acid gases. 

The bulk of the paper was occupied with a detailed 
description of the microscopic structure of these stratified 
limestones and their derivatives. The author remarked 
that the same metamorphic changes may be traced on a 
much grander scale amongst the ejected blocks, and 
hinted at the similarity of these changes to those of 
contact-phenomena as seen elsewhere, and even of 
regional metamorphism, the two main factors to be con- 
sidered being the composition of the rock to be acted 
upon and that of the magma acting. 

The changes which ensue in an impure limestone are, 
in the first place, the carbonisation of the bituminous 
contents, which are converted into graphite; and a kind 
of recrystallisation, approaching the saccharoidal struc- 
ture, seems to have taken place, although the stratifica- 
tion, etc., is preserved. A few grains of peridote now 
begin to make their appearance, chiefly as inclusions 
within the calcite crystals, and thus by degrees the 
results already recorded are effected. In the early 
stages only is the metamorphism selective. The order 
in which the new minerals seem to develop is the fol- 
lowing :— 

(2) Peridote, Periclase, Humite. 

(2) Spinel, Mica, Fluorite, Galena, Pyrites, Wollas- 
tonite. 

(3) Garnet, Idocrase, Nepheline, Sodalite, Felspar. 
Many of these minerals are crowded with microliths, 

which there is reason to believe consist of pyroxene. 

MANCHESTER CRYPTOGAMIC SOCIETY. 

Ar the meeting held on the 18th June, Dr. B. Carring- 
ton, F.R.S.E., in the chair, Mr. W.H. Pearson exhibited 
a collection of mosses and lichens from Jamaica, which 
had been fowarded by Mr. Cockshot for the Society’s in- 
spection. Amongst the lichens Mr. Bowers pointed out 
specimens of Parmelia perlata in fruit. This is a British 
species, but is always found barren in this country. The 
collection had been made by Miss Eglinton in the neigh- 
bourhood of Kingston, Jamaica. Mr. Pearson also ex- 
hibited a collection of Hepaticae from New South Wales, 
collected by Mr. Thomas Whitelegge, of the Australian 
Museum. These had been described, and drawings made 
by Dr. Carrington and himself, and published by the Lin- 
nzean Society of New South Wales. The authors pre- 
sented a copy to the Cryptogamic ‘Society. Another 
interesting collection shown by Mr. Pearson was a series 
of specimens of the Hepaticae of Queensland, sent by Mr. 
C. Wild, a former member of the Society. They had 
been identified for the most part by Herr Stephani, and 
two had been named by him in honour of the discoverer, 
Mr. C. Wild, now resident in Queensland. 

Mr. F. Bowers exhibited specimens of the Hepaticze 
collected by himself during the excursion of the Yorkshire 
naturalists in the Saddleworth district on Saturday last ; 
and Mr. Pearson exhibited specimens of Marsupella 
stablezt which he had found during Whitsun week near 
Cwm Idwal, North Wales, this being a new station for 
this rare hepatic. 

Mr. William Forster showed a pan of young ferns 
from his fernery, which was most interesting, showing 
as it did the reproduction of ferns without the inter- 
vention of the developed spore (Apospory). The fern 
frond experimented upon was Athyrium filix femina, var. 
Plumosum elegans, which was laid flat upon the soil 
about three years ago, covered with a sheet of glass. 
The young ferns were now showing themselves, having 
sprung from the veins of the old frond so laid down. 

Mr. Whitelegge, of Sydney, sent a specimen of a hand- 
some moss, Sfiriden muelleri, in fruit, which he had 
collected during a recent scientific expedition to Lord 
Howes Island. It is a large moss, growing from 
eighteen inches to two feet long, 

EDINBURGH AND GLASGOW GEOLOGICAL 
SOCIETIES. 

THESE societies had a joint excursion on Saturday to 
the Camps limestone quarries and the mineral oil works 
at Oakbank, in the vicinity of Mid-Calder. The quarries 
were first visited. The rock quarried forms the outcrop 
of a basin-shaped deposit of very finely-banded limestone, 
the works following the dip at a pretty sharp angle. A 
roof eight feet thick, forming the upper layer of the bed, 
and lying under a tough glacial till, has been left by the 
workmen, along with massive columns at intervals of 
about twenty feet; and on entering the cavernous 
penetralia one is strongly reminded of the ancient temple 
excavations found in Mesopotamia and Armenia. The 
oldest and deepest quarry could not be entered: it has 
been unworked for some time, and has filled with water ; 



42 SCIENTIFIC NEWS. [July 13, 1888. 

but preparations are being made by Mr. Torrance, the 
manager, to have the water pumped out, and operations 
started again. The limestone is a hard, beautifully 
laminated rock. It was very likely deposited in a small 
loch into which a stream flowed whose waters were 
highly saturated with carbonate of lime, which had been 
precipitated owing to the escape of carbon dioxide and 
evaporation. The spring had likely been of volcanic 
origin. Very few fossils were found by the party. The 
well-known carboniferous plants are of course those that 
characterise the bed, and a few slabs with scales of 
lepidodendra and the allied genera were seen, mostly on 
sheets of shaly blaze that crumbled on being touched. 
One quarryman brought forward in triumph what he 
described as a fossil—a small slab studded with crystals 
of calcite. The party were taken to the office attached 
to the quarries, and were there shown a few of the fossils 
said to have been found in the beds. The chief specimen 
was a well-known brachiopod, Producta gigantea, a 
marine fossil, which, it turned out, had come from 
Kirkcaldy. The museum also contained lumps of 
dolomite, steatite, copper and iron ore—from Norway. 
After inspecting the quarries and these products, the 
company went on to the oilworks at Oakbank, and 
were shown over the works and initiated into all the 
mysteries of that complicated process of chemical de- 
composition by which all the various commercial 
products of shale are elaborated. 

GEOLOGICAL CLASS, EDINBURGH UNIVERSITY. 

Tue last excursion for this session took place under the 
guidance of Professor Geikie to Innerwick on Saturday. 
After examining the carboniferous beds at Innerwick, the 
class proceeded along the coast to the cove, where were 
seen the stacks and arches produced in the old red sand- 
stone by marine erosion, also some fine sections showing 
the false bedding. They afterwards visited Siccar Point, 
where one of the finest examples of unconfirmity in 
Scotland between the old red and silurian was inspected. 
The crumpling and folding of the latter, and their subse- 
quent long exposure to denudation before the deposition 
of the sandstone were clearly demonstrated. 

BEWICKSHIRE NATURALISTS’ CLUB. 

Tue second field-meeting of this club was held 
at Kirknewton on the 27th ult. A visit was paid 
to the pele tower at MHeathpool Farm; very 
little of the tower is left, but the remains of 
an old spiral staircase attracted much attention from the 

size and condition of the stones. A move was next 
made for Coupland Castle, now composed-of an old pele 
tower and an adapted farmhouse, witha modern building 
intervening. A fireplace in the pele tower bears date 
1619. The party then returned to Kirknewton and 
inspected the curious church. There is evidence of a 
Norman edifice having stood on the samesite. During 
the times of Border strife that building was destroyed, 
and for some time the site remained unoccupied. 
Subsequently a pele tower was erected, and in a more 
peaceable period a second church was erected, the vault 
of the tower being used for the chancel, a feature which 
makes the edifice peculiarly interesting. 

SS 
Tue Parisian Birt or Fare.—The consumption of 

horse-flesh in Paris for the year 1887, according to La 
ature, exceeded eight million pounds. 

THE SOCIAL CONDITION OF THE 
BABYLONIANS. 

ABSTRACT oF A CouRSE OF LECTURES DELIVERED BY MR. 
G, Bertin, M.R.A.S., at THE British Museum. 

FourtuH LrcrureE—Laws. 

HEN a new nation is formed, either by conquest 
or by revolution, it generally adopts the laws of 

the preceding society. The Semites, however, when 
they invaded Mesopotamia found only savage popula- 
tions, and they brought from their first home no codified 
laws, for as they were divided into small tribes or king- 
doms, traditional customs and what may be called 
natural laws had sufficed; nor did the arrival of the 
Akkadians bring any change to this state of things. 
After the two races had amalgamated there appears to 
have been an attempt at a codification of the unwritten 
laws. Whether it was the work of a wise king or that 
of a philosopher, as happened in Greece, or that of a 
number of legislators deputed by the people, we are not 
able to say. The date of this codification is even un- 
certain, it can only be said that it was anterior to Sargon 
of Agade (about 3,000 B. c.), and that it was probably 
the work of Akkadian speaking legislators, for these laws, 
or rather precepts, were written in Akkadian and trans- 
lated by order of Sargon. 

In these precepts—for they are more precepts than 
laws—the legislator considers man under his three most 
important aspects: first as a private individual, second 
as an agriculturist, third as a trader. The two first 
treatises or tablets have come down to us nearly com- 
plete. In the first are stated the duties of man in his 
private life; these we have already considered. In the 
second are enumerated the rights and duties of the agri- 
culturist, the methods he is to use in the cultivation of his 
field, and the different kinds of tenures; the tablet gives 
also a list of the furniture, implements, utensils, etc., 
which constitute the plant of a farm. The third tablet, 
though much mutilated, appears to be a treatise on pro- 
perty. It speaks of the different kinds of holdings by con- 
tract for a limited period, or for life, or by purchase with- 
out reservation ; of the possession of slaves, horses, and 
other animals ; of the power of the owner had over them, 
and of the way in which other people were to assist 
him in capturing fugitive slaves; and of the defects 
making a contract void. It treats also of payments, 
loans, and interest on money. 

These three treatises were the base of the Babylonian 
laws; they formed the first text-book of the scribe in his 
early education, and were always consulted by the inter- 
preters of the law. 

With the progress of thesociety new wants were felt and 
new points were raised in the courts of laws; these 
were met by edicts of the king or orders of the governors 
of towns ; but more often the new points raised in the 
courts of Jaw were decided in tl e same way as with us; 
the sitting magistrate, with the assistance of some of his 
colleagues, after a careful examination of the case, de- 
cided according to the best of his ability and gave judg- 
ment. This decision constituted a legal precedent, which 
had force of law if similar cases were brought before the 
court. There is in the British Museum a tablet on 
whicha scribe has inscribed a certain number of such legal 
precedents ; one, for instance, states that ifa man make 
a contract in the name of another, such contract shall be 
void unless he has a power of attorney. Another states 
that ifa man has promised to give his daughter in mar- 
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riage, and has paid part of the dowry, he is bound by 
this act and cannot withdraw his word. Difficult cases 
appear to have required the light of the highest authorities 
in the bar. One tablet bears the seals of seven judges 
and two scribes. The tablets recording the most impor- 
tant cases involving new points were copied, very often 
at the request of lawyers, for if the decision recorded 
was brought as argument the tablet or its copy had to be 
produced. After every law suit the original tablet bear- 
ing the seals of the magistrates was kept by the scribe 
who had drawn it, but every party concerned received a 
copy. This explains how we possess several copies of 
the same document. 

The criminal and civil cases were dealt with in much 
the same way, but in the former the accused was 
generally put under arrest, and kept in prison till his 
case came before the court, even when the accusation 
emanated from a private person. The prisoners so kept 
in suspicion were sometimes very badly used, especially 
when accused of political offences. We have the letter 
of a magistrate who complains in a petition to the king 
of having been accused by his enemies, and treated most 
harshly when in prison. Many cases which, among us, 
are considered as civil were by the Babylonians regarded 
as criminals, such as repudiation without cause, the 
refusal of a child to provide for his parents, etc. The 
criminal court was probably held in a public building in 
the centre of the town. The civil courts were held at 
the gates of the town. 

Every magistrate was accompanied by his clerk, or 
witness, as he was called, who answered exactly to the 
French greffier. This special scribe read all the docu- 
ments, and wrote the tablets giving the decisions of the 
judge. As already stated, everything appears to have 
been transacted in writing. The plaintiff or prosecutor 
had to give his statement in writing, then the defendant 
answered in writing; the witresses, when called to the 
bar might have given their statements in words, but they 
were always taken down by the judge’s clerk, and 

from this, perhaps, came his name of “ Witness.” 
Every statement or affidavit had to be accom- 
panied by all the documents referred to therein, 
what is called in our legal parlance “exhibits.” This 
last point was essential. A tablet, now in the British 
Museum, records the case of a slave who claimed the 
rights of a citizen on the ground of his having been freed 
by his late master, but not being able to produce the 
tablet containing the deed of freedom, the judge declared 
that he could not grant his request, and that he was to 
remain a slave. 

In civil cases the penalties were limited to fines and 
compensation to the injured party, the condemned was 
seldom sent to prison, and even this was done only in 
the event of his refusing, or of his inability, to pay the 
fine and compensation inflicted on him; for the death of 
a slave also—for slaves were ranked as properties— 
money was received for compensation. Capital punish- 
ment—mere decapitation by the means of a sword— 
torture, mutilation, exile and imprisonment were 
reserved for criminal offences, and judging from the very 
few number of cases which have come under our notice, 
the application of such penalties was of rare occurrence, 
The Babylonians, like the Ninevites, appear to have 
inflicted the most cruel forms of punishment on their 
political enemies, 
When a criminal had been condemned he was placed 

in a cart and driven about the town, while a herald 

announced the cause of his condemnation. In some cases 
the criminal was even exhibited in the pillory in some 
public place. There is in the British Museum a small 
tablet which has been a puzzle to many scholars, for it 
contains only one sentence, apparently unfinished. This 
tablet merely gives the text which the herald had to 
read aloud: “For having killed her own child,” and 
in connection with this custom can be easily understood. 

' There was no court of appeal among the Babylonians ; 
when the prisoner was condemned his fate was gene- 
rally sealed. He had, however, one resource—the right 
of petition to the King. The kings, as a rule, were 
most conscientious, and took into consideration every 
letter addressed to them ; if a judgment was evidently 
unjust, there was every reason to believe that it would 
be reversed. 

The Akkadian treatises spoken of above were con- 
sidered as the base of the Babylonian law, but the laws, as 
amended, modified, and explained by new edicts of the 
kings, orders of the chief civil officers of the state, and 
the legal precedents, were never codified officially; if 
private works existed on the matter, as is likely, none 
have come down to us. The consequence is that to get 
an accurate notion of the Babylonian laws, the student 
has to go through an innumerable number of tablets 
taking note of every special case and classifying them, 
just as the compiler of our English laws has to do if he 
wishes to produce a book of references, but with this dis- 
advantage, that many important Babylonian documents 
may be lost, or still buried in Mesopotamia. The labour 
through which we have to go may give us an idea of 
the important part played by the legal scribe in every 
law suit in Babylon. 

Another point deserves a special mention, that is the 
influence exercised by the Babylonian laws and customs 
on those of other nations. The Babylonian influence on 
Greek art, literature, religion, and philosophy has 
recently been recognised, but the laws and customs are 
no exception. If the Greeks borrowed from Mesopo- 
tamia the custom of burning the dead, they must have 
adopted others also. In fact, when going through these 
legal tablets one cannot help being struck by the exist- 
ence of laws and customs which have been continued by 
the Greeks and Romans. If our lawyers study the Jus- 
tinjian Code, why should they despise and neglect the 
Babylonian laws ? These have, historically, perhaps even 
a greater importance. 

+ SSS 

Wuat are MicroaEroiites P—We are fully convinced 
of the occurrence of the shooting stars which occasion- 
ally traverse the heavens and of the meteoric stones of 
different sizes which sometimes fall from the depths of 
space. But it is not so decided whether or not the earth 
receives true showers of cosmic dust. M. Démoulin has 
collected and examined the inorganic dust brought down 
by the rain at Grignon in the Cote d’Or, in France, He 
calls these dust grains, sicroaerolites. They seem to 
belong to three distinct types. One kind is globular, 
very black and highly magnetic, closely resembling fer- 
ruginous globules obtained by incandescence. Those of 
the second type are of a sponge-like structure, resembling 
minute corals. These alsoare very magnetic. The third 
type are small stony masses of variable colour. Among 
them may be distinguished small black granules which 
are in general but slightly magnetic. 
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POISONS AND POISONING. 
A LE&cTURE DELIVERED By C. Merymorr Tipy, Esg., 

M.B., ETc., BEFORE THE Roya. INSTITUTION OF 
GREAT Britain. 

OXICOLOGY is the science of “poisons and poison- 
ing.” How comes “toxicology” to mean “the 

science of poisons?” The Greek word 7z0£oy (derived 
perhaps from zvyxdvw) signified primarily that specially 
Oriental weapon which we call ‘‘a bow.” In the very 

~ earliest authors, however, it included within its meaning 
“the arrow shot from the bow.” 

In the first century, a.p., in the reign of Nero (a 
poisoner and a cremationist), Dioscorides, a Greek writer 
on Materia Medica, uses the expression 70 zofccoy to 
signity “‘the poison for smearing arrows with.” Thus, 
by giving an enlarged sense to the word—for words ever 
strive to keep pace, if possible, with a scientific progress 
—we get our modern and significant expression ‘‘ Toxic- 
ology,” the science of poisons and poisoning. 

And there, in that little piece of philology (c¢fov and 
to£ixev—a bow and a poison), you have not only the 
derivation of the word, but the early history of my 
subject. 

A certain grim historical interest gathers around the 
story of poisons and poisoning. It is a history worth 
studying, for poisons have played their part in history. 

The “subtil serpent” taught men the power of a 
poisoned fang. History presents poison in its /irst 
aspect in a far less repulsive form than it has assumed 
in latter days—for a world may grow wiser and 
wickeder withal. Poison was in the first instance a 
simple instrument of “ open warfare.” For this purpose 
our savage ancestors tipped their arrows with poison, in 
order that they might inflict certain death on a hostile 
foe. It can scarcely be questioned that the poison of the 
snake was the first material employed for this object. 
The use of vegetable extracts (such as curarine, the active 
principle of which is strychnine, and is employed at the 
present time by certain uncivilised communities) belongs 
to a later period. 

And so the first use of poison was for an “open fight.” 
It was reserved for later times to mix the cup of kinship 
with a treacherous, diabolical venom ! 

“An open fight!” Is the suggestion (think you) too 
wild, supposing “war chemists,” with their powders, 
their gun-cotton, and their explosives never to have 
been invented, that nations would have turned for their 
“imstrumenta belli” to toxicologists and their poisons. 
I claim, however (notwithstanding that in this we missed 
our chance), no more for my subject than its due, if I 
attempt to localise the very cradle-room of science as the 
laboratory of the toxicological worker. 

Besides snake-poison, the use of animal fluids, either 
alone or mixed with snake-poison, with which to charge 
arrows, is pre-historic. Thus in old Greek legend we 
read how Hercules dipped his arrows in the gall of the 
Lerncean hydra to render the wounds they inflicted 
incurable and mortal, and how at last Hercules himself 
was poisoned by his wife’s present, the tunic of the 
Centaur Nessus stained with his poisonous blood, which 
she vainly hoped might restore her husband’s affection, 
but which only procured for him the frightful agonies 
and tortures of which he died. 

The use of putrid blood as a poisonous agent, and the 
admixture of the snake-poison with blood, constitutes a 
curious history, when regarded in connection with our ) 

present views on septicemia. The toxic activity of 
putrid animal fluids seems to have been recognised in 
very early times. And I suppose these early observa- 
tions on the effects of putrid blood explain the view 
almost universally adopted, that blood itself was a 
poison. Thus the deaths of Psammenitus, King of 
Egypt (as recorded by Herodotus), and of Themistocles 
(as recorded by Plutarch), were said to have been effected 
hy the administration of bullock’s blood. Even Blumen- 
bach, so lately as the middle of the last century, per- 
suaded one of his class (by way of settling the question) 
to drink seven ounces of warm bullock’s blood. The 
young man (good as were his intentions) did not die a 
martyr to science. 

The history of poisons and poisoning, the contents of 
the first chapter of which I have thus briefly indicated 
(viz., the toxicity of the snake-poison and of blood), 
down to the final chapter, which commences with the 
properties and reactions of arsenic, forms a tempting 
subject for my lecture to-night. The histories of Circe 
and Medea—of Livia Drusilla and Locusta—of Tiberius 
and Nero—of the Borgias—of Hieronyma Spara, Tofana, 
Catherine de Medicis, St. Croix, and a host of other 
worthies, have proved charming topics for the marvel- 
monger. And it would not have been an unworthy 
subject to bare the truths underlying the stories of 
generations of story-tellers, obscured as they have be- 
come by the demand of ignorant sensationalism and the 
terrors of a mean superstition. But this is not the 
subject I have proposed to myself for the discourse to- 
night. 

““Wuat 1s A Poison ?” 

Two difficulties present themselves in answering this 
question :— 

1. The law has not defined a poison, notwithstanding 
that the law at times demands of science the definition of 
@ poison. : 

I know a case, for example, where a prisoner, indicted 
tor the administration of a poison, escaped because the 
scientific witness declined to say that the drug adminis- 
tered by the prisoner was a poison. 

2. The popular definition of a poison is far from being 
a sound, much less a scientific definition. Generally 
speaking, it comes to this, that “A poison is a drug that 
kills rapidly when administered in a small quantity.” 

The phrase “a small quantity ” as regards weight, and 
the word “‘ rapidly ” as regards time, are as indefinite as 
the classical piece of chalk as regards size. 

I define a poison as— 
“ Any substance which otherwise than by the agency 

of heat or electricity is capable of destroying life either 
by chemical action on the tissues of the living body, or 
by physiological action after absorption into the living 
system.” 

(A) It will be convenient to consider first, What a 
poison is not. 

It is not an agent that destroys life by physical influ- 
ences, such as heat and electricity. 

It is not an agent that destroys life by any purely 
mechanical act (¢.g., pins are not poison, although fairly 
included in the phrase “ destructive things”), 

It is not an agent that destroys life by the mere block- 
ing out of that which is necessary to maintain life (¢e., 
the action of a substance to be a poison must be more 
than mechanical). 

This latter point requires further consideration :— 
Both nitrogen and carbonic acid destroy life as certainly 
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as they extinguish a burning taper. Yet nitrogen is not 
a poison, whilst carbonic acid is. 

Nitrogen simply destroys life by blocking out oxygen. 
Given the presence of 20 per cent. of oxygen, the 80 per 
cent. of nitrogen possesses no toxic effect. 

The carbonic acid, on the contrary, is specifically toxic. 
The admixture of 20 per cent. or of 80 per cent. of oxygen 
does not materially alter the case. Oxygen or no oxygen, 
CO, is a poison. 

(B) Consider next, What a poison is. 
It is an agent capable of destroying life. 
The use of the phrase deadly poison is surplusage. If 

a body be a poison, it is deadly ; if it be not deadly, it is 
not a poison. 
My definition limits the mechanism whereby the toxic 

effect is induced, to chemical and physiological actions. 1 
am conscious that this definition suggests classification. 
Certain it is, that Nature hates classification as truly as 
she declines definitions. 

Let us trace some of these mechanisms of toxic activity. 
I select three illustrations ot poisons belonging to different 
classes. 

(1) Sulphuric Acid.—li a person swallows sulphuric 
acid, the tissues with which the acid comes into contact 
are more or less charred—“ more or less,” that is, ac- 
cording to the strength of the acid and the time of contact. 

Charred.—This implies a chemical act, dependent on 
the power of sulphuric acid to combine with water. 

The portion of the body thus charred dies. We call 
this #olecu/ar death. (This does not imply that the fer- 
son is dead. Health is disturbed. Health is derived 
from the old Saxon word “ Wholth,” signifying emtirety. 
Health implies the perfect rhythmicity of the bodily 
functions. It is that condition expressed with charming 
simplicity by Suffolk folk, who describe being “quite 
well” by the phrase “they feel all over alike.” The 
charring process [molecular death] has disturbed rhyth- 
micity.) Before long all the members suffer with the 
charred stomach. The death, localised in the first in- 
stance, becomes general, the death of the entire body, 
2,é., of the person, eventually taking place. We call that 
somatic death. This is poisoning by sulphuric acid. 
But the primary act of disturbance—the first interference 
with the rhythmicity of health—resulted from the chemi- 
eal power of sulphuric acid to combine with water. It 
will be evident that the chemical action of a poison de- } 
pends on the chemical relationships of that poison. 

(2) Carbonic Oxide.—Carbonic oxide is a true poison. 
It is a gas that may often be seen burning with a blue 
flame on the top of a bright fire in the open fire-stove. 

Its importance amongst poisonous bodies depends on 
the circumstance that it is evolved in many manufacturing 
operations (¢.g., lime and brick kilns, iron blast furnaces, 
copper-refining furnaces, etc.), and that it is always pre- 
sent in small quantity in coal-gas, constituting its true 
toxic constituent. 

What, then, is the mechanism whereby carbonic oxide 
destroys life? The active agent of the blood is its red 
colouring matter (Ha@moglobin). To the chemist this 
substance abounds in wonder. 
We have reason to believe that hzemoglobin is formed 

from the albumenoids, the synthesis of which albumen- 
oids is limited to the vegetable. Essential as the albu- 
menoids are to animal life, the animal is dependent for 
their formation on the synthetical processes taking place 
in the plant laboratory. The animal, however, can 
transmute one albumenoid into another (eg. he can 

change albumen into a peptone), whilst he can also form. 
from them bodies of less complicated constitution (¢.g., 
fat)—in other words, he can lower them in the scale. 
But, save with one exception, he cannot use them to effect 
higher synthetical formations. This single exception is 
hzemoglobin. 

It is no matter for surprise that a body like hzemo- 
globin—one of the chief actors, so to speak, in the curious 
drama of life and living, which comes on the scene 
through a stage opening of which we neither know 
construction nor whereabouts—should possess unique 
chemical properties and relationships. I shall only 
trouble you this evening with one of these relationships. 

As a general rule a substance that combines with 
oxygen with difficulty parts from it with ease, and wice 
versa. It is difficult to make gold combine with oxygen, 
but it is easy to decompose oxide of gold. Potassium 
easily combines with oxygen, but it required the genius 
of a Davy and the resources of the Royal Institution to 
separate potassium and oxygen. 

In hzmoglobin, however, we have a substance that 
combines with, and delivers up, its oxygen (de., is 
oxidised and reduced) with almost equal facility under 
similar conditions. Upon this and other chemical 
characteristics of haemoglobin—-as the oxygen-receiver, 
the oxygen-carrier, the oxygen-deliverer, the carbonic- 
acid receiver, carrier, and deliverer—the act of living 
depends. In other words, life depends on ‘he integrity 
of the hzmoglobin—on the rhythmicity of those 
chemical processes in affecting which hzemoglobin is the 
primary worker. 

With these facts before us, let us turn to the toxic 
action of carbonic oxide. 

The hzmoglobin at once seizes upon and combines 
with the carbonic oxide, carbonic-oxide-hemoglobin being 
formed. 
Two difficulties arise : 
1. The hzemoglobin, saturated with carbonic oxide, 

cannot combine with oxygen. Regarding hemoglobin as 
a common carrier, the carriage is full. 

2. The hzemoglobin, being saturated with carbonic 
oxide, cannot get rid of the carbonic oxide under the 
ordinary conditions of respiration and circulation. Again, 
regarding the hemoglobin as a common carrier, the 
vehicle, full up, cannot be unloaded. 

To put all this in scientific phraseology, carbonic-oxide- 
hzemoglobin is a comparatively stable compound, being 
neither decomposed by the presence of an excess of 
oxygen (as in the lungs) nor by carbonic acid. What 
must happen? The man dies because the integrity of 
the hzemoglobin has been disturbed-—because the normal 
sequence of its oxidation and reduction has been inter- 
rupted by the formation of carbonic oxide haemoglobin. 
We call the result of all these chemical actions and 

interferences, poisoning by carbonic oxide. 
3. Strychnine (the poison derived from St. Ignatius’ 

Bean). 
How does strychnine act? We know sadly little 

about it—so little that we use the phrase “ physiolo- 
gical action” to express our want of knowledge. But we 
know something. 

A marked chemical characteristic of strychnine is its 
power to combine with oxygen when the oxygen is pre- 
sented to it in a nascent form. 

Note then the conditions. Strychnine is in the body. 
There is also present in the blood hemoglobin loosely 
combined with oxygen, which oxygen the hzmoglobin is 
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always ready to give up on first demand, We are able 
to trace this action, and to see that the period of the 
primary strychnine fit coincides with the reduction of the 
hzemoglobin. 
Why (you ask) does that kill? Icannottell you. It 

is the highest form of knowledge to see the limits of 
positive knowledge, and to make that the starting-point 
for fresh inquiry. 

From what I have said, it will be evident that my 
object has been to trace toxic energy to the chemical 
action of poisons on living tissues or fluids. The phrase 
“ physiological action” must not be understood as im- 
plying any theory 7e modus operandi. There is a 
danger lest the phrase “ physiological action ” should be 
employed, or regarded, as explanatory. It no more 
explains (be it remembered) the action of certain drugs 
on the living body than the word catalysis explains 
fermentation. 

(To be continued. ) 

SSS 

CORRESPONDENCE. 
The Editor does not hold himself responsible for opinions expressed 

by hts correspondents, nor can he take notice of anonymous com- 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 

EFFECT OF THE VENOM OF THE RATTLESNAKE 
ON ITSELF. 

On page 612 of your paper it is said that “the venom of a 
viper or a cobra is entirely without effect when introduced 
into its own system or into that of another of its kind.” This 
tule does not hold good with all snakes. A rattlesnake in 
the possession of Dr. Dearing is stated by Dr. W. J. Burnett, 
of the Boston Society of Natural History, to have “ acci- 
dentally struck one of its fangs into its own body, when it 
soon rolled over and died.” E 

THE NEW RINGS OF SATURN. 
Your journal of June 29th contains an interesting descrip- 

tion of the alleged discovery, by Dom Lamey, of several new 
rings exterior to those already known to gird the planet 
Saturn. The announcement of these new features will come 
as a genuine surprise to all those numerous observers who 
have never discerned a vestige of them, though habitually 
studying this interesting planet during a long series of years. 
I have myself obtained many hundreds of careful observa- 
tions of Saturn, during the last quarter of a century, but 
never noticed anything of the rings supposed to have been 
seen by Dom Lamey. My own negative results, combined 
with the similar experience of hosts of other observers, lead 
me to the confident assumption that the new rings have no 
objective existence. They are either imaginative or illusory 
instrumental phenomena, and it is desirable, for the sake of 
scientific truth and the necessity of avoiding the dissemina- 
tion of error, that the presumptive discoverer should critically 
test his instruments and his vision, and endeavour to trace 
out the cause of his abnormal seeings. He may depend 
upon it that he has been misled by non-attention to some 
simple source of illusion, and that the new rings have no 
foundation in fact. They are probably false appearances ; 
the images of the true rings are perhaps reproduced by the 
bad adjustment of the lenses of the telescopes employed. 

I think we may safely regard these supposed new rings of 
Saturn as in the same category as the satellite of Venus, the 
planet Vulcan, the rings of Neptune, and other chimerical 
discoveries which are more fanciful than real. 

A MEMBER OF THE LIVERPOOL ASTRONOMICAL SOCIETY. 

ANSWERS TO CORRESPONDENTS. 
C. W. L.—Kindly send your address. See notice at the head 

of this column. 
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RECENT INVENTIONS. 
The following list has been compiled especially for the SCIENTIFIC 

NEws by Messrs. W. P. THOMPSON avd BoULt, Patent Agents, of 
323, High Holborn, London, W.C.; Newcastle Chambers, Angel 
Row, Nottingham ; Ducite Buildings, Bank Street, Manchesier ; 
and 6, Lord Street, Liverpool. 

REmovaL oF Orp VarnisH.—A Mr. Myer has just 
patented in Germany a composition for removing old 
varnish from objects. It is obtained by mizing five parts 
of 36 per cent. silicate of potash, one of 4o per cent. 
soda lye, and one of sal ammoniac (hydrochlorate of 
ammonia). 

Music.—Mr. J. Sample has patented means for turn- 
ing over leaves of music. The invention consists of a 
tassel attached in rotation to the edges of the leaves of 
music, so that the tassel on the first leaf is at the bottom, 
the tassel on the second an inch higher, and so on to the 
end. The tassels or fringe may be fastened to the leaves 
by gum or other fastener. 

Stream GeneraTors.—Mr. J. Smith and D. Cowan 
have patented a steam generator. The invention con- 
sists essentially in the combination and arrangement of 
tubes and flues whereby a double return of the flame 
and heated gases from the furnace is obtained, and the 
area acted upon by them considerably increased. A 
thorough absorption of all the gases before they reach 
the chimney is ensured, and thus a great saving of fuel 
is obtained. 

ELECTRIC-ENERGY.—Mr. J. Ross has patented means 
for the production of electric-energy for lighting purposes. 
According to the invention, two commutators are 
mounted on the same spindle, which is driven at a high 
speed by a small motor. These commutators are each 
placed in circuit with a dynamo electric machine. They 
are also each placed in circuit with the inner and outer 
wires respectively of an induction coil, through which 
alternating currents of electric-energy are made to pass. 
The electric-energy produced may beemployed for lighting 
lamps or other purposes. 

Tarcets.—Mr. W. E. Heath has patented a miniature 
target for rifle practice at short ranges. The target is 
constructed as follows :—An iron shield, with wings te 
prevent splashing, is provided, having in its upper por- 
tion an opening through which the target is shown repre- 
senting the proportion of a target as seen from the firing 
point on the actual range. The bull’s-eye is in all cases 
at about the same height. Behind the screen is placed 
an iron plate, forming the segment of a circle, to which 
are attached all the targets required in their varying sizes. 
This plate revolves on a centre, so that any target can 
be shown at the opening by revolving ; provision is also 
made for marking. 

SPEAKING TuBE.—A speaking tube has been patented 
by Mr. S. Gratrix, Manchester. This invention is to 
avoid the necessity of speaking and hearing at the same 
mouthpiece. The metallic coupling to which the tube 
and mouthpiece are attached is provided with another 
opening at the side which is covered by a revolving disc, 
to which is connected one end of an elastic tube, having 
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an ear-piece at the other end. The revolving plate is so 
constructed that when the tube is allowed to remain in 
its normal position it closes the side opening so that 
there is no communication between the speaking tube 
and the ear-tube, but when the latter is raised to place 
it to the ear it opens the communication with the speak- 
ing tube. 

Lire-Savine Jacket —Mr. S. y. Valdivielso 
patented a life-saving jacket. This garment is formed of 
waterproof material in the shape of a jacket having a hood 
which covers the head with the exception of the mouth, 

The jacket, hood, and sleeves are 
all made of double cloth hermetically joined, so that when 
inflated by means of tubes it forms an air bag all round 
the body, the jacket being attached to the waist by a belt 
and metal rings. The front of the garment has four 
waterproof receptacles to carry water, meat, a lamp, and 
atrumpet. The back has a waterproof receptacle for 
containing documents, jewellery, etc. When not in use 
this garment is used as a handbag, but when in use it 
will sustain the wearer in the water, leaving his hands 
and all body movements free. 

Stenattinc.—Mr. P. R. Derriman has patented a 
visible signalling code. According to this invention, four 
signal lamps or flags are employed, these being arranged 
so as to be raised and lowered in rapid succession, and 
thus be visible and invisible at the distant station. The 
system is arranged so that the four signals being used in 
succession in various preconcerted orders, will indicate 
the letters of the alphabet, not more than three signals 
being required for any one letter. Of these groups of 
signals representing the alphabet, about one hundred sets 
are Set out in a key book in four sections of twenty-five 
each, and to each is affixed, in the key book, a number 
whereby the same may be referred to a code of such 
phrases and signals as are most commonly required for 
use. These code numbers are capable of being increased 
to several thousand if desired. 

Guws.—-Mr. W. Anderson has patented an apparatus 
for loading guns. The apparatus is as follows. The 
barrow, carrying the shot, has upon it two standards, at 
the upper end of which are recesses in which are carried 
the trunnions of a tray, in which the shot is laid. The 
shot is held steady in the tray by a movable stop upon 
the handle, which is removed before the shot is elevated 
to the gun. This elevating apparatus consists of a 
curved rack held between guide rollers, so that a circular 
movement can be imparted to it by a pinion which gears 
with the rack teeth. The curved rack has at its rear 
end an outer cradle, which receives the shot to be ele- 
vated, and also the tray in which the shot is carried 
upon the barrow. As the barrow comes to its place 
against the lifting apparatus, the trunnions on the inner 
tray pass up inclines upon the sides of the outer tray 
and drop into recesses; then the curved rack being put 
in movement the shot and trays are carried up in a 
circular course to the position required. When on the 
barrow, the shot is carried with its point inclined up- 
wards at a considerable angle, but as in elevating the 
movement is over a curved course, the axis of the pro- 
jectile becomes nearly horizontal, and it is then properly 
aligned to enter the gun. 

has | 

TECHNICAL EDUCATION NOTES. 
NATIONAL ASSOCIATION FOR THE PROMOTION OF TECH- 

NicaAL_ EpucatTion.—On Saturday afternoon the second 
annual meeting of this Association was held at the rooms of 
the Society of Arts, John Street, Adelphi. Lord Hartington, 
who presided, in his opening address referred to the Bills 
dealing with technical education in the House of Commons. 
The Bill of last year had been supported generally by the 
Association as being a step in the right direction, although 
they had desired to press on the Government and on the 
House several important amendments. The Bill of the pre- 
sent session, while it would, he believed, remove some of the 
objections which they hadjhad to the measure of last year, con- 

| tained proposals which he feared would revive some of the 
old controversies on the subject of education generally, and 
especially upon the religious question and the question of 
denominational and voluntary schools, which he feared would 
endanger the passing of any measure this session, and would 
be prejudicial to the cause of technical education. He 
trusted, however, that the effect of the discussion which had 
taken place might be to secure the passing of some measure 
without much further delay. The Committee of the Associa- 
tion still felt that there was a wide field open to the exertions 
of the Society by the establishment of branches in all the 
commercial centres by the circulation of information, and 
especially by the promotion of discussion as to the scope 
and character of the technical education which required to 
be provided. There were very few open opponents to the 
extension of technical education. There were very few who 
actually disparaged or denied its necessity, but still they 
were very far from having obtained a proper recognition of 
its necessity and importance. If we could rely on the old 
agencies and the old methods to secure that supremacy 1n 
later times they might rest in peace, but if they were threat- 
ened by a new and a formidable competition in all parts of 
the world, then, if other nations have discovered by means of 
a better system of technical education how to make the 
labour of their populations more valuable, and if they had dis- 
covered methods of competing with ourselves, which were 
better than our own, then he thought the Association, by 
calling public attention to it, and by endeavouring to point 
out the way in which we could retrieve, if we had lost, our 
commercial prosperity, was one which was doing a good 
work, and one which deserved the support of the country. 

—S aS 

ANNOUNCEMENTS. 
AWARD TO PROFESSOR VIRCHOW.—The Scientific Society 

has adjudged the Boerhaave gold medal for anthropology to 
Professor Virchow. 

BRISTOL AND GLOUCESTERSHIRE ARCHAOLOGICAL So- 
crETy.— This Society will hold its thirteenth annual meeting 
at Gloucester on the 16th, 17th, 18th, and 19th of this month. 
The opening meeting will be held on Monday morning; in the 
afternoon the cathedral will be visited, and in the evening 
papers will be read on ‘‘ The Annalia Dubrensia,” by Mr. F. A. 
Hyett ; “The Masons’ Square and Masons’ Marks,” by Mr. H. 
Jeffs ; and on “St. Oswald’s Priory,” by Mr. H. Medland. On 
Tuesday Mr. J. Bellows will deliver an address on ‘‘ Roman 
Gloucester,” and the Rev. W. Bazeley an address on “ Medi- 
zeval Gloucester.” Parties will be organised to visit the 
Roman remains, and the churches, priories, and other medi- 
zeval remains. An expedition will also be made to Llanthony 
Priory and Hempstead Church. Inthe evening the following 
papers will probably be read:—“ The Hospitals of St. Mar- 
garet and St. Mary Magdalene,” by the Rev. S. E. Bartleet, 
M.A.; on ‘‘The Grey Friars, Gloucester,” by Rev. W.H. 
Silvester Davies, M.A.; on “Scrivens’ Conduit,” by Mr. H. 
Medland ; and on “ Gloucester Tokens of the 17th Century,” 
by Mr. J. P. Wilton. On Wednesday an excursion will be 
made to Brockthorpe, Haresfield, Standish, Hardwicke, and 
Elmore. In the evening there will be a cozversazzone in the 
temporary museum. On Thursday the final meeting will be 
held, and an excursion will be made to Churchdown, Badge- 
worth, and Prinkwash. 
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SCIENTIFIC TABLE TALK. 

By W. Mattiev Wittiams, F.R.A.S., F.C.S. 

In my last I said something that niay have puzzled some | 
of my readers, viz., that the indestructibility of matter is 
virtually the same as the conservation or indestructibility 
of energy. 

The following passage by an eminent writer, who has 
ably elucidated the subject of the conservation of energy, 
shows plainly enough that an explanation of my apparent 
heresy is demanded. 

Balfour Stewart says (ature, vol. ii., p. 78) that 
“the chemist has always taught usto regard quantity or | 
mass of matter as unchangeable, so that, amid the many 
bewildering transformations of form and quality which 
take place in the chemical world, we can always consult 
our balance with a certainty that zt will not play us false.” 
But now the physical philosopher steps in and tells us 
that energy is quite as unchangeable as mass, and that 
the conservation of both is equally complete. There is, 
however, this difference between the two things—the 
same particle of matter will always retain the same mass, 
but it will not always retain the same energy.” 

Here is stated a broad distinction between mass and 
energy, although the mass is described as measured by 
gravitation. Mass is regarded as inherent, while energy 
is represented as something contingent, something sup- 
plied to matter from outside-—something demanding, as 
Herbert Spencer says, an outside conservator to effect its 
conservation. 

According to my view, the energy of matter is inherent, 
and what we call the mass of matter is simply a measure 
of its primary energy, 7¢., its gravitation. As Stewart 
says, the balance is always consistent, but what is a 
balance but an instrument for measuring the mass of 
matter in terms of its gravitating energy ? 

I regard that old scholastic word “ 7zertia” as a most 
wicked word—philosophically speaking—as the source of 
an incalculable heap of offences against true philosophy. 
Matter is not inert ; 
scientific pagans, their paganism corresponds to that of 
the ancients and other savages. These people imagined 
an outside fetish, or spirit, or god, or demon to specially 
animate moving masses ; there was Boreas, who set the 

winds a-going ; there were river gods that made the river 
flow; there was Apollo, to give the sun a daily ride in 
his chariots there was Vulcan or Thor thumping out 
earthquakes ; there was Jupiter, with his handful of 
thunderbolts, transacting the business now made over to 
the electric fluid ; and a multitude of other active movers 

| of inert matter. 

| wise I see it not. 

In continuation of the above-quoted passage, Stewart 
says, ‘As a whole, energy is invariable, but is always 
shifting about from particle to particle, and hence it is 
more difficult to grasp the conception of an invariability 

| of energy than of an invariability of mass.” 
Energy is thus presented as an active, meddling 

spiritual entity—a demon or fairy always at work setting 
dead or inert matter in motion, and possessing that 

| special attribute of the gods and demions and fairies, the 
| power of assuming various forms, according to the tricks 
| to be played or the work to be done, 

Why not reject, at once and completely, all there 
superstitions, whether ancient or modern? Why not 
accept the unquestionable fact that matter is active—that 
all the energies or forces of the universe, so far as we 
know them, are simply the inherent activities or energies 
of matter itself ? How it became endowed with such 
activity is a question I will not venture to approach. 
We become acquainted with the existence of matter 

only by means of our senses—by its action upon our 
senses. I see an object when the object is actively en- 
gaged in emitting radiations towards my eyes. Other- 

I smell an object if it is actively 
emitting odour. I taste those things which have certain 
chemical activities. I hear the movements of those 
bodies which actively transmit their tremblings to the 
air, and thence to my auditory apparatus. . I feel those 
objects that resist my efforts to remove them, or that 
exert an energy of cohesion resisting my passage through 

them. 
If a world as big as Jupiter, and absolutely inert, were 

| now in front of me, touching my nose, I should be 
those who believe it to be so are | 

| effort. 

unconscious of its existence, If absolutely inert, 
it would have no energy of reaction wherewith 
to resist my slightest forward movement; I should 
pass through it or push it forward without sensible 

I could not see it unless it were actively emitting 
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light. It would not hide other objects unless its own 
energy were sufficient to overpower the energy of 
luminous radiation. 

The idea of such a body is of course a paradox, but 
why ? Simply because our natural and necessary idea 
of an existing thing involves fundamentally the idea 
of some inherent energies, 7.¢. properties, in such 
entity. 

Long ago Torricelli said, ‘1a materia altro non € che 
un vaso di Circe incantato, il quale serve per ricettacolo 
della forza ”—‘ Matter is nothing more than an enchanted 
cup of Circe serving as the receptacle of force.” He thus 
located force within matter itself, but I go further, and 
Maintain that matter and force are inseparable—for aught 
we know, identical. 

All matter is in motion or striving to move. The 
chair on which I sit is moving with the earth in its rota- 
tion and revolution and flight with the sun through 
space, and is at the same time striving to move towards 
the earth’s centre, and would do it, but for the active re- 
sistance of the earth’s cohesive energy. 

If you strike a man, and he retaliates with equal 
force, you cannot describe him as inert. In like manner 
I regard Newton’s axiom, that action and reaction are 
always equal and contrary, as a description of the univer- 
sal pugnacious activity of every form of matter. 

To further illustrate this, let us take dn imaginary 
case. Let us suppose the earth to be perforated by a 
tubular tunnel, going through from any part of its surface 
to its centre of gravity and on to the antipodes. Let us 
suppose this tube to be a vacuum. What would happen 
if a ball of any material were dropped from one end of 
the tube in such position that it should not come in 
contact with the sides in the course of its falling through ? 
It would descend with accelerated velocity until it 
reached the centre ; the velocity there acquired would be 
just sufficient to throw it up to the antipodean surface on 
the other side of the earth. At the surface it would 
stop for an instant, then fall back, and go on again to its 
starting place. This reciprocating journey would con- 
tinue eternally, and the whole motive force producing 
such perpetual motion being the inherent activity of the 
matter of the earth and that of the travelling ball, z¢., 
their gravitating energies, the invariability and inde- 
structibility of which is shown, as Stewart says, by “our 
balance with a certainty that it will not play us 
false.” 

In this case we have molar motion of enormous 
velocity, both created and arrested without any loss or 
increase of temperature whatever. 

Before leaving this subject, I must correct a common ' 
error, viz., that of assuming that the doctrine of the con- 
servation of energy is a modern innovation (see Balfour 
Stewart, WVature, vol. i., p. 647). Leibnitz, who was a 
contemporary of Newton, in a letter to Dr. S. Clarke, 
says: “TI have maintained the conservation of active forces 
in the world. It was objected to this that two soft, non- 
elastic bodies, on meeting, lose some of their force. I 
answer no. It is true that the masses lose it, as to their 
entire movement, but their particles receive it, being 
internally agitated by the force of the meeting. Thus 
the loss is only in appearance. The forces are not lost, 
but only dissipated among the small particles. Now 
this is not to be lost, but to act as those do who change 
a piece of money into small coin.” 

No modern writer has enunciated the doctrine more 
c oncisely and clearly than this. 

TENNYSON AS A NATURALIST. 

“TENNYSON is our English Theocritus. It would be 
bold to claim that he has excelled the Sicilian 

idyllist in charm or knowledge of his art, but it is not 
extravagant to thank him for giving to the grave thoughts 
of our reflective age that airy poetic touch with which 
Theocritus was able to brighten the trivial details of a 
simple country life. In Tennyson we have many quali- 
ties besides those that make the singer. Among the 
rest are learning and knowledge of Nature. Perhaps 
no English poet since Milton has read so widely and so 
profitably in the books of ancient verse; probably no 
poet in any past age has drawn so real an inspiration 
from birds, and flowers, and from the thoughts which 
occupy the scientific student. Sometimes Tennyson 
uses his knowledge of Nature as a store of graphic cir- 
cumstance. Observation enables him to enrich his 
expression by telling epithets, without alteration or even 
expansion, of the thought thus decorated. When he 
bids the long-delaying new year 

“Bring orchis, bring the foxglove spire, 
The little speedwell’s darling blue, 
Deep tulips dashed with fiery dew, 

Laburnums, dropping wells-of fire.” 
(In Memoriam,” Ixxxiii.)— 

our memory gains some jewelled phrases, which, de- 
tached from all thought of sorrow for the dead, come 
back into our thoughts year by year, as the seasons bring 
the flowers of summer. 

Sometimes the observation of the naturalist-poet is 
so penetrating as to fix our attention for all future years 
upon features in which no one before Tennyson saw 
anything worthy of remark. 

“More black than ash-buds in the front of March” 

is a line which stamps an emphasis never to be forgotten 
upon a sight which we used to pass by with listless in- 
difference. 

The stanza, 

“When rosy plumelets tuft the larch, 
And rarely pipes the mounted thrush, 
Or underneath the barren bush 

Flits by the Sea-blue bird of March,” 

sets the larch and the kingfisher of early spring in their 
corner of the canvas with the sprightliness and the sure 
touch of Rosa Bonheur. 

Tennyson has other uses for these rapid glances into 
the underlying significance of Nature. Now and then the 
flash of unfamiliar analogy suggests a thought new to 
poetry. The lines, 

“ Wearing his wisdom lightly, like the fruit 
Which in our winter woodlands looks a flower,” 

are the very soul of that Dedication, which, but for the 
Spindle-tree, would have taken a quite different and less 
vivid turn. 

The verses to J. S. reach their highest point when they 
bring in the long-lasting summer twilight of the northern 
shores, never turned to such poetic service before : 

“His memory long will live alone 
In all our hearts, as mournful light 

That broods above the fallen sun, 
And dwells in heaven half the night.” 

That Tennyson’s use of natural fact depends upon real 
sympathy—that the sight has power in him to call up 
the thought—is clear to all who observe how the animals 
and flowers which throng his written fancies render each 
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its due service. This is the test of reality and sincerity. 
Browning squeezes into his rhymes 

“The bee with his comb, 
The mouse at her dray ” 

(It should be the squirrel), 
“The grub in its tomb, 
Wile winter away ; 
But the fire-fly, and hedge-shrew, and lob-worm, I pray, 
How fare they ?” 7 

The bee, and the grub, and the lob-worm do nothing 
for the poet at least. But what desolation is added to 

THE BLACKMAN AIR PROPELLER.—II. 
N our last number we described this very useful 

apparatus, and mentioned that, besides being suitable 
for ventilation, it is largely used in many industries for 
drying purposes. In the accompanying figures we illus- 
trate some very successful applications of the propeller. 
Fig. 2 represents the rag-cutting room of a paper mill, 
where the dust is not only very inconvenient but injurious. 
By means of a propeller, which causes upward currents 
of air through gratings in the floor, in the direction of 
the arrows, the dust is now completely removed from 

Fic. 2,—AIR PROPELLER REMOVINGDUST FROM A RAG-CUTTING Room JN A PAPER MILL. 

Aylmer’s Field by the shy creatures which come back to 
their ancient haunts, after the wilful lord has undone the 
last of his race : 

“The hedgehog underneath the plantain bores, 
The rabbit fondles his own harmless face, 
The slow-worm creeps, and the thin weasel there 
Follows the mouse, and all is open field.” 

the cutting-room, and is all discharged into an adjoining 
settling room, where the bulk of it is collected. 

In Fig. 3 we give a longitudinal section of a steam 
laundry where one air propeller is used for three differ- 
ent purposes. It will be seen that the propeller is fixed 
between the drying room and the washing room. The 
air inlets are in the ironing room, and between the latter 

GIG OC MMA Mf 

Fic. 3.—AIR PROPELLER USED FOR COOLING, DRYING, AND VENTILATING IN A STEAM LAUNDRY. 

Tue Doc Nuisance 1n Paris.—Rabid dogs are said 
to be extremely prevalent at present in Paris, and the 
authorities are at last taking stringent measures. A 
medical contemporary remarks that the Pasteur Insti- 
tute ought to be most abundantly supplied with cases 
for treatment. 

TU itd WY 

and the upper drying room, and again between the 
upper and lower drying rooms there are openings in 
which are placed coils of piping, heated by steam. The 
outlet is at the end of the washing room, farthest from 
the propeller. When the latter is in operation fresh air 
is drawn through the ironing room, which is agreeably 
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cooled. The air then passes over the first steam coil, 
and is heated sufficiently for the upper drying room. 
After this it is again heated by the second steam coil, and 
is used for drying in the lower room. Finally it serves 
to remove the steam in the washing room. The whole 
contrivance is at once simpleand effective, and is a great 
relief to the emzployées, who would otherwise have to do 
their work under the usual very unhealthy conditions. 

St 

BUDS. 

(Concluded from page 34.) 

ig has been mentioned that lateral (not apical) buds arise 
in the axils of the leaves, which is known as axillary 

growth, and this mode of origin is characteristic of the buds 
of all flowéring plants except the gymnosperms, or plant 
with naked seeds, suchasthe pines, which certainly produce 
their lateral buds in the axils of their leaves, but not in the 
axils of every leaf, as is usually the case with the other 
flowering plants. In the cryptogams, or so-called 
flowerless plants, lateral buds arise mostly near or 
below the leaf. But even in the flowering plants various 
deviations from the axillary mode occur, ¢.¢., two or 
three buds may be formed one above another (Lonicera), 
or the bud may advance along the stem so as to be 
above the axil, or the leaf may be formed late dnd ad- 
vance upon the young shoot itself, appearing as its first 
leaf. In flower-buds also—to which many of the details 
concerning leaf-buds apply, flowers being composed of 
modified leaves—the subtending leaf or bract is frequently 
wanting. Still the system of axillary growth is pretty 
constant, and Warming looks upon the leaf and bud in 
flowering plants as a double organ, they being united at 
the base. 

But this constancy of formation as buds is far from 
being accompanied by constancy of development into 
shoots, as many buds from want of sufficient nourish- 
ment do not sprout at all; some, indeed, being suppressed 
in a regular manner, giving a characteristic branching 
to the plant. This latter feature is well shown in certain 
members of the pink family (Caryophyllaceze) where the 
leaves grow in pairs that cross each other, and only 
one axillary bud is developed, giving rise to a spiral 
arrangement. In certain plants (elm, hazel, and lilac) 
the bud at the end of each shoot is suppressed, the next 
below, which is lateral, continuing the growth. Termi- 
nai suppression tends to produce bushiness, whilst 
lateral suppression produces loftiness. The difference 
of form thus brought about may be well contrasted in 
the Lombardy poplar and the black poplar, the former 
being tall and slender through the suppression of its 
lateral buds, the latter short and spreading through the 
suppression of its terminal buds. The greatest sup- 
pression takes place in the Monocotyledons (plants with 
generally parallel-veined leaves), and is well seen in 
most palms, which produce their foliage-leaves in a 
cluster at the top of an unbranched stem, It frequently 
happens in plants, the buds of which are not sup- 
pressed upon.a regular plan, but from want of; nourish- 
ment, that these ‘‘ dormant eyes” will sprout, an occur- 
rence which generally takes place in consequence of the 
access of more light and air, or more often through some 
of the branches having been lopped off, as in pollards, 
leaving an excess of nourishment in the plant that stimu- 
lates the dormant organ to. activity. 

what are termined adventitious buds, the term adventi- 
tious being used in opposition to normal, which, when 
applied to buds, signifies that they are formed, as most 
buds are, acropetally, or from the base to the apex of the 
axis, no normal bud arising lower than one already exist- 
ing, whilst budsare adventitious when they do so arise. 
They occur in many ways, and seem to be the result of 
an attempt on the part of the plant to get rid of exces- 
sive nourishment and vitality. On old cut stumps they 
appear upon the “callus,” or cambium layer swollen 
up between the bark and the wood, and upon detached 
leaves and pieces of stem and root, especially when these 
are kept indarkness. But it is chiefly on the leaves that 
they are formed, as in the bulbils found in the angles of 
the branching of the veins of the cuckoo flower (Car- 
damine pratensis), and in the common water-cress 
(Nasturtium officinale), and most strikingly in the centre 
of the leaf of Mymphwa micrantha and in several of the 
Aroidez, ¢.g., Atherurus ternatus, as tubers or bulbs 
which separate and become independent plants. They 
are found on the foliage-leaves of many monocotyledons 
too, but remain in the bud condition so long as the mother- 
leaf continues vigorous. They are very common on the 
fronds of ferns (fig. 8) (Ceratopteris thalictroides, Asplenium 
caudatum, Woodwardia radicans, etc.), where, as in the 
cuckoo-flower, they become vigorous, many-branched 
shoots, which ultimately carry on an active individual 
growth free from the parent. The male fern (Aspidium 
filix-mas) produces no other lateral branches than those 
which proceed from adventitious buds situated on the 
basal parts of the backs of the older foliage-leaves. Not 
infrequently the roots of plants give origin to buds which 
develop into independent plants, the ordinary Acacia 
being a familiar example, whilst on certain of the roots 
given off, by the underground stem of the Bird’s Nest 
Orchis (WVeo/tia nidus-avis), a. very rare mode occurs in 
which the root-cap is torn off and the growing-point of 
the root becomes a shoot. The origin of adventitious 
buds has been usually considered to be what is termed 
endogenous, that is to say, they arise from the internal 
layers of the tissue of the axis producing them, which on 
stems would be from under the bark or from its inner 
layers, whereas normal buds arise exogenously, or from 
the outer layers of the bark. But recent researches have 
thrown some doubt upon the theory of the endogenous 
origin of adventitious buds which Hoffmeister taught, Par- 
ticularly pertinent are the experiments of Hanstein on the 
cuckoo-flower and the water-cress,in which he shows that in. 
the epidermis, and subjacent tissue of fully-developed 
leaves, certain changes occur, which transform permanent 
tissue into embryonic, by which a-conical growing-point 
is produced, from which arise reots and leaves. With 
regard to the adventitious buds formed on cut stumps, 
these must be endogenous, as they spring from the cam- 
bium layer, which is situated in the middle of the fibro- 
vasular tissue of a plant. Indeed, until very lately, it 
was thought that the normal buds of horsetails (Zgutse- 
tums) were an exception, and arose endogenously ; but 
it has been found that at the growing point their origin 
is exogenous, and they become enveloped by the tissue 
of the mother-shoot by subsequent changes. (Fig. 9.) Han- 
sen has further shown that in G/editschia the embryonic 
tissue near the axil persists for a long time becoming 
overgrown by the cortex of the current year’s growth, 
and that upon sprouting in the following spring the bud 
appears to break through it, it being one of the ways in 

These “‘dormant eyes” must not be confounded’ with ; which growing points are protected for future growth. 
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The matter in general, however, requires further inves- 
tigation. 

Connected with this subject of adventitious buds is a 
number of facts which go to demonstrate what may be 
termed the independent vitality of buds. Gardeners 
have long made use of this property of adventitious bud- 
ding as a means of propagation. Anemone japonica, for 
example, is generally propagated by cuttings of the 
root. The artificial production of adventitious buds 
on the scales of bulbs and on leaves and fragments 
of leaves of Bryophyllum, Echevcria, Gloxinia, etc., 

“is generally effected by subjecting them to heat and 
moisture, as by Jaying them on moist earth or sand. For 
scientific experiments, it is better to suspend them in 
moist air to obtain an ‘“equable environment.” When 
Pieces of stems are so suspended, roots arise from their 
bases and buds from their apexes, the reverse being the 
the case in pieces of root. But this power of indepen- 
dent growth is far from being confined to adventitious 
buds ; in fact, it isa rule that every leaf-bud may be 
removed, and with proper treatment turned into a new 
plant—a fact that, both naturally and horticulturally, is of 

Fic. 8.—(After Sachs.) Asplenium decussatum ; central part 
of the mature leaf; its mid-rib s¢ bears the pinnae //; 
at the base of one of these is formed the bud, 2, which 
has commenced to grow. 

great importance. In Nature this occurs by axillary 
buds in Lilium bulbiferum, bulbiferous bitter-cress, or 
coralroot (Denfaria bulbifera), and in the inflorescences 
of flowers, as in species of A//ium, and that interesting 
example, the viviparous polygonum (Polygonum vivi- 
parum), where either all the flowers or the lower ones 
are changed into little red bulbs. The “eyes” of the 
potato, also, may be separated and caused to produce an 
independent plant, as is also the case with the “ cloves ” 
or small bulbs formed in the axils of parent bulbs. 
Bulbs, it may be said, are analogous to buds, the great 
difference being that the fleshy leaves of the former act 
as reservoirs of plant-food, whereas those of the latter 
are, of course, the great centres of its manufacture. The 
operations of grafting, “ budding,” etc., depend upon this 
property of independent development, and in such opera- 
tions one important precaution has to be taken, viz., the 
bringing of the cambium regions (layers of embryonic 
tissue running through the plant which maintain and 
renew their annual growth) of both “scion” and 
“stock” into contact. As an illustration, the following 
account of the operation of “ budding,” abstracted from 

Beeton’s “Garden Management,” may not be out of 
place :—“ The bud is cut from the parent plant with about 
z in. of bark attached above and below, forming what is 
called a ‘shield,’ and from this the wood must be 
removed without injuring the inner bark. The buds or 
“eyes’ in the axils should be well developed, or they 
must be made so by pinching the growing point and 
causing a reflux of sap to the base, and in twelve days 
the axillary buds will be sufficiently developed, the bud 
then being separated. Should any leaves be expanded 
they must be detached, the stalks being left. A T-shaped 
cleft is then cut in the ‘stock,’ which should be from 
one to five years old, and in full growth (May to Sep- 
tember), allowing of ready removal of the outer bark 
from the ‘liber’ or inner bark. The bark of the bud 
is then inserted under the bark of the ‘stock,’ and the 
whole is then bandaged up, contact between the liber of 
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Fic. 9.—(After Sachs.) gudsetum arvense; longitudinal 
section through an underground bud in March; ss, the 
apical cells of the stem; 4-90, its leaves; KA” two 
endogenous lateral buds exposed by the section x 50, 

both being ensured. The head of the ‘stock’ is then 
cut down in order to reserve an ample supply of nourish- 
ment for the ‘scion,’ which rapidly shows vigorous 
growth. Grafts may be made on roots in the same 
way, which, when separated with the bud in the following 
spring, forms new individuals.” 

Among the many interesting facts connected with the 
physiology of buds, those connected with respiration 
and the circumstances which determine the time of 
sprouting may be mentioned here. With regard to res- 
piration, Garreau is responsible for the following par- 
ticulars :—“‘12 buds of the lilac, weighing 2 grams (about 
1-16th of troy oz.), at 112° Fahr. exhaled 70 c.cm. (about . 
44 cubic inches) of carbonic acid gas in 24 hours, the 



54 S Cle Nut NE VWs: [July 20, 1888. 

leaves having expanded. Five budsof sculus macro- 
stachya, a kind of horse-chestnut, weighing 85 grams 
(about 23 troy ozs.), gave off 45 c.cm. (about 3 cubic 
inches) of carbonic gas in 24 hours, the leaves having 
expanded.” And in regard to bursting flower-buds, it 
has been noted that an orobanche in full bloom used up 
its own volume of oxygen in 36 hours, or 4°2 c.cm. per 
grain of substance, corresponding to a loss of 2:26 
milligrams of carbon. All this chemical action is con- 
cerned in the production of energy required to do the 
work of expansion, and is accompanied by the production 
of heat that becomes particularly evident in opening 
flower-buds, which are often quite warm to the touch. 
Plants like the arum are good examples, because of the 
crowded flowers and the retention of the heat by the 
enveloping ‘spathe, a rise of from 4° to 10° above ,the 
temperature of the surrounding air having been regis- 
tered, whilst a flowering palm has been known to cause 
a rise of 68° to 92° Fahr. 

With regard to the season of sprouting, it is a most 
remarkable thing that, as has been shown, although 
“winter buds” to all appearances are as developed 
in autumn as in early spring, it is impossible to get 
them to sprout in autumn or at the beginning of 
winter. Professor Sachs performed many interesting 
experiments in this direction, but the earliest he could 
get them to develop was January or February, by allow- 
ing the branches to stand in water in an ordinarily 
warm room. This was likewise the case with bulbs and 
potatoes, which he could by no means get to grow before 
February. Such an inability to grow before a certain 
time can, he points out, be due only to internal changes, as 
there are no evident external ones; but as yet no change 
has been observed between the composition ofpotato tubers 
in autumn and in early spring, nor in the reserve food 
materials of the “ resting-spores” of such algze and fungi 
as are subject to the same conditions. Sach’s hypothesis 
is a very probable explanation, and is to the effect that 
this dormancy is due to a slow production of ferments 
which are necessary to the vigorous chemical changes 
consequent on germination or sprouting, and that this 
formation is favoured by cold or dryness, whilst, where 
germination and activity in spores and buds take place 
immediately, it is because these ferments are taken up 
from the mother-plant. As the production of ferments 
is now receiving considerable attention, this hypothesis 
will have a chance of being confirmed or rejected. What- 
ever be the reason, the provision is an extremely valuable 
one to plant life, for were trees in the habit of budding 
in winter, the sap would be frequently frozen in the buds, 
causing death, an event which often happens when in 
early spring a few warm days cause certain of the buds 
to open, only to be killed by a return of the cold. A 
remarkable instance of premature budding is that given 
by Gilpin, in his ‘Forest Scenery,” of a famous tree 
known as the Cadenham Oak, growing near the village 
of Cadenham, in the New Forest. Some opening buds 
were sent to him on January 15th, 1782, the leaves being 
abont one inch long, two being expanded from some buds 
and one from others. The people in the neighbourhood 
believed that the tree would bud only on old Christmas 
Day, an idea which is entertained also of the Glastonbury 
Thorn. The buds soon shrink and die with the frost, and 
no more leaves are produced until the return of vege- 
tation. Mr. F. G. Heath confirms Gilpin’s statement, 
and mentions that he found the Cadenham Oak still 
living in 1879, though possessing only half its trunk, 

which had a girth of about 84 feet. The same property 
has been attributed also to other trees. 

In conclusion,as a slightcontribution to the evolutionary 
side of the subject, a few words concerning what is termed 
“bud-variation”” may not be out of place. Sometimes 
certain buds will develop in a manner different from 
that of others on the same plant. It occurs in twe 
different ways, each of which has a different import. In 
one case the abnormal shoot produced by a variety 
reverts to the original form ; ¢.g., in the Botanic Garden 
of Munich there is a beech with divided leaves. Thisis 
a backward step. In the other case, new features appear 
on certain shoots of a plant, as in the myrtle, where 
single shoots produce their leaves in alternating whorls, 
instead of in the customary alternate pairs, whilst the 
branches produced from the axils of these leaves exhibit 
tie ordinary form. This variation must not be confused 
with such irregularities as differences in the same plant 
between the sizes and numbers of leaves, flowers, and 
fruits, which are the result of excessive or deficient nutri- 
tion, of a full or an insufficient exposure to air and light. 
These changes are not hereditary, and do not occur in,the 
descendants of such plants when subject to normal con- 
ditions. 

—1 Saw — 

Asprstos TO Promote Firtration.—Viscid liquids, 
such as are obtained in processes of artificial diges- 
tion, may be filtered, according to W. Fresenius 
(Ztsch f. Anal. Chem.), by the aid of finely picked 
asbestos fibre. Not only is the filtration of such fluids 
exceedingly slow, but the filtrate often passes turbid, 
even through paper of the closest texture. To filter such 
a fluid, Fresenius advises to dilute with water, ac 4 some 
recently ignited asbestos, and shake the mixture vigor- 
ously. After about twelve hours the suspended matters 
will have subsided, leaving the supernatant liquid pex- 
fectly clear. This is to be syphoned off, and the residue 
to be washed once or twice by decantation, and then 
passed through a glass funnel, the neck of which contains 
a pellet of asbestos. Ifthe first part of the filtrate runs 
off cloudy, it is returned to the funnel until it passes 
clear. 

Tue SmitH OsservaTory, Geneva, N.Y.—By the 
liberality of Mr. William Smith, of Geneva, a first-class 
astronomical observatory has been established at that 
place, fully equipped with instruments of the highest 
standard, to be known as the Smith Observatory. 
Professor Wm. R. Brooks, who is well known for 
his contributions to astronomical science from the Red 
House Observatory at Phelps, N.Y., has removed to 
Geneva, N.Y., where he will in future carry on his 
astronomical work, under more favourable auspices, as 
director of the new Smith Observatory. The many 
valuable discoveries in astronomy heretofore made by 
Prof. Phelps not only attest his competency and inde- 
fatigability, but afford the best promise of success in his 
new location. 

INFLUENCE oF Forests 1N AusTRALIA.—According to 
Dr. K. V. Lendenfield (Petermann’s Mfittheilungen), the 
influence of forests upon the climate of Australia is the 
reverse of that which they are supposed to exert in 
Europe. While European trees retain much of the water 
among their roots, the trees of the Australian wastes 
send their roots to great depths in search of water, and 
open their stomata only at night. 
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General sotes. 
PROFESSOR CHEVREUL.—The health of the veteran 

savant is beginning to occasion some anxiety to his 
friends, He still eats and sleeps well, but he is rather 
feeble, and has difficulty in ascending stairs. 

SUBSIDENCE IN WORCESTERSHIRE.— Owing, it is said, to 
the insufficiency of props in the underground workings 
of a colliery some 6co feet below the surface, a subsi- 
dence has taken place in the neighbourhood of Cradley. 
The area affected is about one hundred yards square, 
and unfortunately it is covered with houses. 

Unitep States Coast anp Gropetic Survey.—The fol- 
lowing publications have recently issued from the offices 
the Coast and Geodetic Survey, Washington :—“ Tide 
Tables for the Atlantic Coast of the United States for the 
Year 1889,” “ Catalogue of Charts and other Publications 
during 1887,” and “ The Atlantic Local Coast Pilot, Sub- 
division 21.” 

HousrE-Boats on THE THAmMES,—The house-boats on 
the Thames have increased to such an extent that the 
excrementitious matter and other refuse discharged from 
them into the river has become a serious item of pol- 
lution. The evil is the more serious because the 
“yutrescent and putrescible matters” thus emitted can 
undergo no kind of purification. The attention of the 
Thames Conservancy Board has been at last attracted to 
the nuisance, and measures are being taken for its re- 
pression. 

Tue Mounp-Buitpers’ Units or Merasure.—-Accord- 
ing to Mr. R. P. Gregg, quoted in the Popular Science 
Monthly, the ancient Peruvians, the Aztecs, Toltecs, and 
Central Americans employed a foot equal to 11} inches 
English. This foot was divided into twelve equal parts. 
The mound-builders of Ohio, according to Dr. Abbott, 
used a foot equal to ro English inches, also divided 
into twelve equal parts. Seven of the Ohio inches 
were thus equal to six Peruvian inches. 

REFRIGERATING MIXTURES WITH SOLID CARBONIC 
Acip.—According to MM. Cailletet and Colardeau, floccu- 
lent carbonic acid is capable of cooling bodies down to 
-60° Centigrade at the ordinary pressure of the atmo- 
sphere, and down to -76° in a vacuum. If the solid 
carbonic acid is mixed with ether the temperatures are 
-77° and -103°. If chloride of methyl is used instead, 
of ether there is obtained a temperature of -82° at the 
pressure of the atmosphere, and of -106° C. in a vacuum 
which is equal to 190% below freezing or 158° below 
zero on Fahrenheit’s scale. 

Detection or Gas-Lraxacre.—The use of matches or 
other lights to detect an escape of gas is not free from 
danger. A test-paper for detecting such leakage has been 
devised by Dr. Bunte, improved by Herr Schauffers, and 
is published in Jnvention. The paper is steeped in 
alcohol, containing to every three parts chloride of 
palladium one part chloride of gold. One pint costs gs., 
and will steep filter paper enough for 10,000 tests. The 
observer may be misled if there is present tobacco smoke, 
a smoky chimney, fusel oil, the smell of onions, 
sulphuretted hydrogen, or the vapour of mercury. 

ABSORPTION OF Gases BY CARBON.—From analogy we 
should expect that chemical action withiq carbon filaments 
is very possible, since, however carefully they have been 
prepared, a greal volume of gases must be condensed in 
their texture. Smith and Reichardt report that the gas 
which these carbons give off is carbonic acid, the more 
abundant the moister is the air. Baker has since estab- 
lished that in perfectly dry air carbonic oxide only is 
evolved. In any case a combination of carbon and 
oxygen takes place, which accounts for the gradual de- 
terioration of the filaments in incandescence lamps. 

ExPLoRATION IN Morocco.—The following message 
sent to the coast by special courier, by Messrs. Joseph 
Thomson and Harold Crichton-Browne, and forwarded 
from Tangier by the Eastern Telegraph Company’s cable, 
has been transmitted by Sir James Anderson to the Royal 
Geographical Society :—‘ Left Demnat June 5th, followed 
the glen of the Wad Gadat to the Tilnet, which we crossed 
at a height of 8,000 ft. Reached the house of the 
Governor of Ghaoria on the 8th ; magnificent reception ; 
all goes well; prospects good; remain here for a few 
days. 

Fries as Communicators or Disease.—Dr. Hoffmann, 

of Dresden, confirms the statement that the common 
house-fly distributes the bacillus of tubercle. In a ward 
occupied by phthisical patients, four out of six flies 
caught were found to contain the bacillus in their 
intestines. The insects collect the microbia from the 
expectorated matter, and discharge them again unhurt. 
The Medical Press appends to this paragraph the follow- 
ing curious moral: “ Abstain from eating flies or their 
excreta, and bottle up all phthisical sputa.’”” Would it not 
be better to say treat all such sputa with corrosive sub- 
limate or strong sulphuric acid ? 

Hypnotism as AN AMUSEMENT.—By way of emphasizing 
the caution which we gave (vol. i., p. 621), we quote 
from the Monthly Magazine of Pharmacy the following 

paragraph :—“‘ A well-connected young man, who lives 

with his mother in a fashionable part of Paris, recently 

attended what is called a soirée a’hypnotisie at a friend’s 

house. He went to sleep, and a stuffed mannikin was 

placed by his side, which he was told was a man, whom 

he must murder. The youth did as he was told, and 

when a knife was put into his hand he ripped the dummy 

figure open with the exultation of a man who was wreak- 

ing a long-cherished revenge on an enemy. After that 

he awoke, but ever since he has been labouring under 

the delusion that he murdered his mother. He ranaway 

from his home, and sat weeping on a bench in the 

Champs Elysées, when two policemen, whose curiosity 

had been excited, came up to him. On seeing the agents 

of the law the poor fellow took to his heels, and was, of 

course, pursued and arrested. It was enly when he 

was brought face to face with his mother that he regained 

his senses.” 

.PurcHasep REsEARcH.—‘ We regret,” says the Ameri- 

can Naturalist, “to read in our esteemed contemporary, 

the American Geologist, an editorial apology for a 

practice which scientific men condemn. We refer to the 

purchase ofthe scientific work of a man, and the pub- 

lication of it by the purchaser as though it was his own 
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ptoduction. While this kind of contract is perhaps 
legal, it is disreputable to the purchaser. A man under 
necessity for the means ofa livelihood may make such 
a sale of himself without blame, but the man who buys 
cannot in any way get a sound scientific reputation. 
But, whatever the law may be, the moral obliquity and 
intellectual poverty that such a transaction implies on 
the part of the purchaser are too plain for dispute. 
We must here draw a distinction. If, as it sometimes 
happens, a man of science comes upon certain ideas and 
hands them over to an assistant to work out, giving 
him instructions how this is to be done, we must hold 
that the originator retains by right the credit of the 
work. The relation of the two is like that of the archi- 
tect and the mason. But ifa man buys, as our worthy 
contemporary intimates, what he has neither conceived 
nor executed, and publishes it as his own, he is simply 
an impostor.” 

Tue LoneiruDE or Paris.—We understand that the 
details of arrangement for redetermining the difference of 
longitude between Paris and Greenwich have been 
settled between the Astronomer Royal and Mr. Lewy, 
ot the Bureau des Longitudes and Paris Observatory. It 
has been decided to use the geodetic station at Mont- 
souris, which has already been connected with several 
important points in Europe, as the French station and 
the Royal Observatory as the British. Two English and 
two French observers will take part in the operations, 
which will probably commence in September next. In 
1854 the work was done by one observer from each ob- 
servatory, the observations being made by the observer 
noting the time and estimating the fractions of seconds at 
which the stars used passed over the wires of the transit 
instruments, and galvanometer needles were deflected. 
On the present occasion the transits and times of deflec- 
tion will be registered on chronographs. This work is 
looked upon as most important by astronomers and 
geodesists, as it will connect Greenwich withthe continental 
surveys which have of recent years been made with a 
very high degree of accuracy. 

ARCHAOLOGICAL FIND IN A Peat Moss.—On_ Thurs- 
day, June 28th, the workmen employed by Mr. Gordon, 
of Fowlisters, in cutting peat in the moss, “ Hen Heads,” 
on the westmost shoulder of the Hill of Aultmore, dug 
out from the moss a large kit of fatty matter, which 
had certainly been placed there by some of the inhabi- 
tants of that district a very long time ago, as about 
fifteen feet of moss had grown on the top of the place 
where it wasfound. This fatty matter was encased in a 
jar made of tree bark and surrounded with a basket of 
wicker work, some of the wattles of which were nicely 
plaited together. The matter, which is quite hard round 
the outer edge, is somewhat in the form of a miniature 
corn rick, tapered to the point from the rim of the jar. 
The thick part of the body, which, from the impression 
of the bark jar, resembles in appearance part of the 
trunk of a tree, measures in circumference 5ft. 6in. and 
in height about 3ft. 5in., and weighs nearly 2cwt. Unfortu- 
nately one of the workmen, actuated no doubt by a desire 
to see if there was anything worth looking after inside, 
cut off the top, which act has marred the original form 
considerably. Nothing, however, was found inside. The 
wholecontents seems to have been a solid mass of prepared 
fat, which time has turned into what is known now as 

adipocere. The whole find has been carefully deposited 
in the Keith Museum. 

SOPHISTICATED WinE.—The death of eleven persons in 
the South of France, traceable to arsenic in the wine sold 
by a local merchant, has directed attention to a new pro- 
cess of sophisticating wine. Mouillage has long been a 
custom in the trade. It consists in multiplying the 
quantity of a good wine in the following manner: A 
quantity of good wine is purchased, and to it is added an 
equal quantity of a much cheaper sort. Sometimes water 
is also added. This is the mowllage. The process does 
not, however, end here, for the eye and the palate of a 
fairly good judge, to say nothing of the analyst, would 
easily detect the fraud. The doctored wine is flat to the 
taste, and spoiledin colour. The palate of the tasterand 
the skill of the analyst have now to be cheated. This is 
effected by adding alcohol. Sometimes the alcohol is 
added pure; sometimes it is introduced in the form of 
glucose from which alcohol is derived by fermentation. 
There remains the colour. Those who have travelled 
much in France may have noticed acres of tall flowers 
called hollyhocks, and wondered for what purpose they 
were grown. The petals of these flowers afford a 
decoction which is capable of restoring the colour to the 
wine without revealing its presence to the chemical 
analyst. This was the old and harmless method ; but it 
appears that we have grown less scrupulous and less 
careful, for in the case of the wine which occasioned the 
deaths alluded to, it was found that coal tar colours had 
been substituted for the hollyhock petals. The matter is 
yet under investigation ; but it is said that some arsenic 
was contained in the colouring agent.— /ndusiries. 

Tue Pusric Hearty.—The Registrar-General’s return 
for the week ending July 7th shows that the deaths 
registered last week in 28 great towns of England and 
Wales correspond to an annual rate of 15°0 per 1,000 ot 
their aggregate population, which is estimated at 
9,398,273 persons in the middle of this year. The six 
healthiest places were Brighton, Nottingham, Leicester, 
Birkenhead, Huddersfield, and Halifax. In London 
2,348 births and 1,211 deaths were registered. Allow- 
ance made for increase of population, the births were 
332, and the deaths 372, below the average numbers in 
the corresponding weeks of the last ten years. The 
annual death-rate per 1,000 from all causes, which had 
been 14°5 and 15°21 in the preceding two weeks, declined 
again last week to 148. During the 13 weeks of last 
quarter the death-rate averaged 16°9 per 1,000, which 
was 3°0 below the mean rate in the corresponding 
periods of the ten years 1878-87. The 1,211 deaths in- 
cluded 23 from measles, ten from scarlet fever, 29 from 
diphtheria, 31 from whooping-cough, 7 from enteric 
fever, 2 from ill-defined forms of continued fever, 51 
from diarrhcea and dysentery, 3 from cholera and 
choleraic diarrhcea, and not one from small-pox or from 
typhus ; thus, 156 deaths were referred to these diseases, 
being 175 below the corrected average weekly number. 
In Greater London, 3,130 births and 1,502 deaths were 
registered, corresponding to annual rates of 29°5 and 
14°2 per 1,000 of the population. In the Outer Ring 
six deaths from diphtheria and six from whooping-cough 
were registered. The fatal cases of diphtheria included 
two in Tottenham and two in Walthamstow sub- 
districts. 
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SPECTRO-TELEGRAPHY. 

PECTRO-TELEGRAPHY is the name ofa new inven- 
tion by Paul la Cour, the inventor of the phonic wheel, 

and its synchronism for multiplex telegraphy. The instru- 
ments are shown at work at the present moment in the 
Copenhagen Industrial Exhibition, andthe invention, which 
is patented, is based upon quite a new principle. It may 
be used for several purposes, but I shall here confine 
myself to pointing out and describing in detail the appli- 
cation of the system to nautical use as a simple means of 
communication from lighthouse to ship, and vice versa, 
and between ships themselves. 

It is well known that such a signal system exists, but 
it is only available in the daytime. The first idea was 
originated in England, in 1857, it was taken up by 
France, and afterwards by nearly all maritime nations, 
and is known as the international flag system. Generally 
speaking, the signals are not meant to express words 
and sentences by spelling, but only to give a limited, 
though very large number of sentences, which. are 
arranged in a signal book (international code of signals). 
It has the advantage, however, that each vessel can carry 

Fic, 3. Fic. 2. 

a signal-book in its own language, and two ships of 
different nationalities are thus enabled to correspond 
without understanding each other’s language. 

The signalling is accomplished by means of 18 flags 
and pennants, each of which indicates one of the letters, 
Be GD tC eeapeke ole ViinN POs Rie Si ds Ven We 
Of these are then formed two, three, or four-flags signals, 
respectively, in the number of 306, 4,896, and 73,440. 
All the two and three-flags signals and the first 18,960 
of the four flags are intended for the different communi- 
cations, queries, and answers. ‘The others are reserved 
as “ distinguishing signals ” for ships, 1,440 for men-of- 
war, and 53,040 for trading vessels. 

The large extension which this system has attained in 
a comparatively short period is a proof of its practical 
arrangement; still it has one disadvantage, namely, it is 
useless at night, and yet ships sail as much then as in 
the day. The value of this mode of correspondence is 
thus reduced one-half, and an owner wishing to give 
final instructions to his captain by this means, hesitates 
in doing so, as he is not certain that his ship may pass 
the lighthouse in the day. 

La Cour’s system is not intended to supersede the 
present flag system, but to supplement it in the night. 
This invention enables us to utilise a corresponding 
modus operand: at night by means of the same signal- 

book, and in such a way that the night duty becomes as 
simple as the day duty, and even possesses certain ad- 
vantages over the latter. 

When we observe a distant white light, a star, or the 
light from a lighthouse through a prism with vertical 
edge, then such a light, as is well known, appears as a 
horizontal luminous line, consisting of red, orange, 
yellow, green, blue, indigo, and violet-coloured rays. Sir 
Isaac Newton discovered that this was owing to the fact 
that the white light in reality is a combination of all 
these colours, with their infinitely many shades, and 
that they are refracted differently in the prism and thus 
separated, whilst they can again be combined and repro- 
duce the white light. 

Instead of a simple, a compound prism may be used. 
The latter separates the colour rays, but does not, on 
the whole, deflect them much from their original direction, 
and such a prism fixed on a telescope (fig. r) is specially 
adapted to dissolve the in-going light. When a distant 

white spot of light is observed through this, a luminous 
line (fig. 2) is seen in the field of the telsecope, coloured 
JSrom red to violet. 

If now the person who ts sending the light signal is 
able to arrange, in a simple manner, that all the 

@ 
colour rays are not emitted, but only some, while others 
are entirely removed, it can be so managed that the 
remaining part of the spectrum appears as a distinct 
signal, for instance the Morse signal - - (fig. 3.) 
This is exceedingly easy to decipher, and does not even 
require colour sense, for although it is differently 
coloured, yet it is only the shape which is of importance 
(the colours are the only means of providing the conven- 
tional shape), and the signal can be read by any one, 
even the colour blind. 

The sending instrument is represented diagramati- 
cally in fig. 4, which shows a horizontal section of the 
instrument (it is about 1 foot high and long, and 8 inches 
wide), together with the rays of light on their road to 
the horizon. F is the lamp, S, K is the screen, in which 
openings are cut corresponding to the signals to be sent, 
for instance, two small openings (1 and 2) and one wide 
(3), corresponding to the signal - - L is a lens, 
the distance of which from S, K is equal to its focal 
length. Therefore all the rays of light which, passing 
through the opening I, strike the lens L, will, after travel- 
ling through it, become parallel with the line, r— 0, from 
the opening, 1, to the optical centre of the lens(o). The 
other rays of light are therefore not shown, for they 
have the same direction as r—o. This ray of light will 
then strike the prism P, and be refracted and spread, so 
that it forms the coloured, fan-shaped rays of light 7, v,, 
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containing all the colours. Inthe direction of the distant 
observer, 7, a distinct colour only will be emitted from 
the opening 1, say orange ; from the opening 2, there will 
also be rays emitted, which are first made parallel by the 
lens, and afterwards spread by the prism in the fan- 
shape 7, v., of which a single colour only strikes 7, say 
yellow. In the same way the opening, 3, produces the 
fan-shape 7,, Uv, but this opening being wider, 7 will re- 
ceive several kinds of green and blue rays. 

To the naked eye, or with an ordinary telescope, the 
light which issues in the direction 7, will give shapes of 
colourcorresponding toa mixture of the respective colours ; 
but if the spectro-telegraphic telescope is used, the sig- 
nal appears as in fig. 3. 
When the sender moves the screen S, K, in the direc- 

tion indicated by the arrow, opening 3 will take opening 
2’s place, opening 2 takes 1’s place, and in the field of 
the telescope the receiver will also see the line of light 
3, slide smoothly into 2’s place, etc., etc., so that the sig- 
nals are seen to glide through the field, in at one side 
and out at the other. 

To perfect the present system of signalling, and use 
La Cour’s signals at night, a sending instrument, with the 
eighteen perforated metal pieces, together with the 
receiving telescope is only required. Instead of hoisting 
the four flags in the daytime, signifying, for instance, | 
C, F, G, L, the four corresponding pieces of metal need 
only be inserted in the sending lantern, and made to 
move backwards and forwards several times, so that the 
receiver has time to read them. 

These night signals are in some respects superior to 
the day signals. They are, for example, not diminished 
by distance, as their size only depends upon the receiv- 
ing telescope, so that however far they are sent they 
keep the same dimensions. They are also independent 
of the direction of the wind, which often disturbs the flag 
signals by making them turn edgeways to the observer 
so that he cannot see them. 

This same system has been tried for ordinary tele- 
graphy by passing a perforated slip (as in the Wheat- 
stone’s transmitter) through the sending instrument, and 
a telegraphist can read these marks so easily, that the 
telegraphing can be performed with the same speed as 
with an ordinary Morse instrument. 

It is well known that a hazy atmosphere first obli- 
terates the violet and blue rays of light; it has there- 
fore been supposed by some that spectro-telegraphy 
would fail under these circumstances. This is, however, 
not so, for as the signals seem to glide through the whole 
sp:ctrum, they can always be read in the red, 
yellow, and green, even if they are lost in the violet 
and blue. 

This principle also appears to be applicable in several 
different ways. If a lighthouse be supplied with a 
sending instrument, in which the first letter or letters 
of the light’s name are placed, the mariner will always 
be able to see in the spectro-telegraphic telescope what 
light it is, and thus mistakes and loss may often be pre- 
vented. 

Further, an entrance to a harbour does not need to 
be indicated by fwo lights, which direct the course, but 
by one only of La Cour’s system, with a fixed signal or 
letter, which is only seen in the middle of one’s tele- 
scope, if one is exactly on the right track. By steering 
a little to the one side or the other, the letter cr signal 
will appear to glide in the telescope to either of the two 
sides and if the chip passes entirely out of the proper | 
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course the signal disappears from the field of the tele- 
scope. Another advantage in this method is, that the 
light from the harbour lantern is very easily distin- 
guished from all other lights, for these latter appear in 
the telescope as a continuous light from red to violet, 
whereas the former gives its own peculiar signal, for 
example - —-— -——, 

Finally, ships might be supplied with a fixed lantern 
of this kind, which throws light forward, and obliquely 
to the sides. Two ships going in opposite directions 
will thus in their telescopes immediately see whether 
their course lies to the starboard or port of each other, 
and also whether they are in the act of altering their 
helms, for the letters in the telescope will then appear 
to glide to one side or the other.—Zlectrical Review. 

SS SS 

THE Evastic Limit oF [Ron AND STEEL.—An interesting 
series of experiments on the alteration of the elastic limit of 
iron and steel, which have now extended over several years, 
have been made by Professor Bauschinger at the laboratory 
of the Technical High School at Munich, and some very in- 
teresting and important results have been obtained. Most of 
the experiments were made on one of Werder’s testing 
machines, the deformation being read by Professor Bau- 
schinger’s mirror apparatus, but for the experiments on the 
endurance of bars a Woehler machine has been employed. 
In the course of these experiments it was discoverea that the 
break-down point of a bar had no connection with the elastic 
limit: thus, when a series of gradually-increasing stresses, 
exceeding that corresponding to the original break-down 
point of the material were applied to the bar, this point rose 
with the stress, and this rise was continued for weeks and 
months, and possibly years, if the bar was left at rest under 
the greatest of these loads. On the other hand, when a bar 
was subjected to an increasing stress, greater than that cor- 
responding to the elastic limit of the material, but less than 
the stress at the breaking-down point, the elastic limit and 
elastic modulus both increased, but reached a maximum as 
the breaking-down point was approached, and then rapidly 
decreased, the former at times even reaching the value of 
zero. If, however, the bar is left at rest under a stress ex- 
ceeding that of the primitive breaking-down point, the elastic 
limit and elastic modulus increase again, and the former may 
attain a point far above its original value. Moreover, the 
limit in elastic tension is, in general, very different from that 
of the material when subjected to compression, and artificially 
raising the elastic Jimit in tension, as described above, causes 
the limit in compression to be decreased, and this may even 
pass through the point of zero stress. In other words, a bar 
of steel or iron has two elastic limits, and whatever position 
these occupy on the scale of loads, the range between them is 
nearly a constant quantity. By alternately stressing a bar 
in tension and compression just beyond the elastic limits, 
these, after a certain number of repetitions, occupied posi- 
tions equally distinct from the point of zero load, and the 
limits thus obtained are called by Bauschinger the natural 
elastic limits of the bar. It was then noted that the stress 
corresponding to these limits sensibly coincided with that 
found by Woehler as the limiting stress to which a bar could 
be subjected to alternate tension and compression. It would 
thus appear thatabar would bear an indefinite number ofrepe- 
titions of stress, provided the range of stress does not exceed 
the elastic range mentioned above.—G/asgow Engineer, 

HAWICK SCIENTIFIC AND PHILOSOPHICAL SOCIETY.—At 
the annual general meeting the following gentlemen were 
elected officers and council of the society :—President, Mr. 
John Berry, Stewartfield ; Vice-President, Mr. James Gowans, 
jun. , extra Vice-Presidents, Mr. W. S. Irving and Mr. John 
N. Lamb; Secretary, Mr. JohnN. Lamb; Assistant Secretary, 
Mr. David Miles ; Treasurer, Mr. W. C. Goodfellow; Council, 

Messrs. A. Blackwood, A. Huggan, W. S. Irving, W. Sinclair, 

R. Watson, and Jas. Young. 
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atural Wistory, 

THE ORCHIDS: WHAT ARE THEY? 
(Continued from p. 36.) 

Amone the cultivators of orchids these plants are com | 
monly divided into a “cool” and a “hot” group, 
a classification based, not upon any structural dis- | 
tinction, but upon the temperature which they re- | 

Odontoglossum, Cattleya, and Laelia. The first-mentioned 
genus includes some of the most popular species of the 
entire tamily. Some idea ofits general structure may be 
formed from our figure on p. 35, though even carefully 
coloured illustrations can convey but an imperfect con- 
ception of the beauty of most of the plants. The 
technical characteristics of Odontoglossum are: sepals 

| spreading and free, the lateral ones rarely united at 
their bases; pefa/s generally of the same size as the 
sepals, though sometimes broader ; (if, parallel with the 

ODONTOGLOSSUM GRANDE. 

quire. The “cool” orchids are almost exclusively 
natives of the western hemisphere, where they extend 
from lat. 20° N. to 30° S. In South and Central 
America, high temperatures of course prevail in the 
plains, but the bulk of the “cool” orchidaceous plants 
which we encounter in European conservatories 
are natives of the mountains, some of them extending 
to the altitude of 9,000 feet above the sea-level, whilst 
some of the small-flowering species which grow not 
on the trunks of trees, but upon rocks, or even in the 
ground, like the orchids of Europe, may be found at 
heights even of 11,000 or 12,000 feet. 

Of the “ cool” orchids the most noteworthy genera are 

(After Veitch.) 

column at the base; the intermediate lobe or limb, 
either spreading or deflexed, and furnished with a fleshy 
crest near the base. Column, club-shaped, often 
elongate, usually narrow at base, sometimes expanded 
into a membranous wing on each side, or into auricles at 
base, or wingless. Pollinia, two, pear-shaped or ovoid, 
united by a linear or flattened caudicle to an oval viscid 
dise or gland. Capsule variable in form, but usually 
ovoid or oblong, and often rostrate. 

As regards their colouration, we may say that Od. 
blandum, the species which we figured in our last number, 
has its sepals and petals white, spotted with reddish 
purple, whilst the white lip displays bright yellow streaks. 
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The Odontoglossum grande, an illustration of which we 
are enabled to give through the courtesy of Messrs. 
Veitch, is the largest flowered of all the known Odon- 
toglots. It was found in 1839 by Mr. G. Ure Skinner, in 
dark ravines near the city of Guatemala, in situations 
where it was secure of moisture and constant shade. 
The flowers are from 5 to 6 inches across, the sepals are 
bright yellow, barred with cinnarnon-brown ; the basal 
half of the petals is cinnamon-brown, bordered with 
yellow, the other half bright yellow; the lip is pale 
yellow, and the fleshy crest an orange yellow. 

The species of Odontoglossum form an indefinite 
number of hybrid forms, which require much further 
study before we can hope to reach any general law con- 
cerning their production, Mr. Veitch remarks that 
“notwithstanding the investigations of Darwin, Miller, 
and others had resulted in a very considerable modifica- 
tion of the belief in the fixity of species, the first 
appearance of these hybrid odontoglots was to many 
orchidologists a surprise and a puzzle.” Further :— 
“From the first it has been observed of these natural 
hybrids that itis an extremely rare occurrence for any 
two appearing in different importations to be identical, 
although apparently derived from the same two species, 
and sometimes even sufficiently like each other to come 
under the same name. Nor ought this to be wondered 
at; the agency by which these hybrids and poly- 
morphisms have been produced has been in operation 
for ages past, and it cannot but have happened that a 
large number of these forms, both of those that are 
known and of those hereafter to be brought to light, are 
not the immediate offspring of two recognised species or 
more primitive types, but are descended from their 
mixed progeny, further complicated by an occasional 
cross with one or other of themselves. Hence we 
already possess a number of forms that are ‘confluent 
in series,’ of which the extremes are too widely sepa- 
rated for the interval to be covered by one, two, or even 
more intermediate forms.” 

The headquarters of the great genus Odontoglossum 
are in the more eastern portion of New Granada, stretch- 
ing from Bogota towards Ocaiia, the valleys of the Cauca 
and the Magdalena being especially rich. 

(To be continued.) 

Aguatic CATERPILLARS.—A number of instances are 
on record of catterpillars that normally descend beneath 
the surface of the water to feed upon submerged plants. 
One of the best known is an Argama, which feeds on 
the leaf-stalks of water-lilies, and which -was observed 
by Prof. Comstock several years back. Though these 
insects spend a large part of their time under water, they 
are obliged to come up to the surface at intervals for a 
supply of fresh air. Some caterpillars, however, are 
more truly aquatic. One of these, Paraponyx stratiotalis, 
was described by De Geer more than a century ago. 
Another from Brazil, Cataclysta pyropalis, which, like the 
former, belongs to the family Pyralidw, was described, 
in 1884, by W. Muller, of Blumenau. In a recent num- 
ber of the American Naturalist is an account of a third 
species, described by Prof. Wood-Mason in a pamphlet, 
entitled Report on Paraponyx oryzalis, an Insect-pest of the 
Riceplant in Burma. 

A Cow witH onty one Kipney.—Dr. H. Shimer 
(American Naturalist) lately saw killed a healthy cow 

which had only one kidney—the right one. It was 
double the usual size and weight, being 11 inches in 
length and 23 lbs. in weight. 

MineraL Matters Consumep py Anrmats.—It is com- 
monly said that animals, unlike plants, are not able to 
assimilate inorganic matter. Experiments at Rotham- 
sted show that pigs fed on corn-meal alone did not do 
well until a mixture of coal-ashes, salt, and superphos- 
phate of lime was given them, which gave the most 
satisfactory results, both as to the health of the animals 
and their progress in feeding. 

Gicantic Sponcr.—It is announced that a spherical 
sponge, 104 feet in circumference, has been fished up in 
the Mediterranean and brought to London. 

A Repermine Feature or THE “ Buizzarp.”—Accord- 
ing to Mr. E. Ingersoll (F7e/d), the fearful blizzard which 
visited New York in March has destroyed many of the 
European sparrows which had been so foolishly intro- 
duced into America, and are there proving so severe a 
nuisance. 

THE PyRALIDZ OF JAPAN.—The magnificent collection 
of Japanese Pyralid@ formed by the late Henry Pryer, and 
containing 4,000 specimens and more than 375 species, 
many of them prcbably new to science, has been pur- 
chased by Dr. W. J. Holland, of the American Eclipse 
Expedition. It is to be regretted that this collection did 
not find its way to the British Museum. 

THE GOLDEN ORIOLE In Britaty.—Mr. Kerr records in 
the Newcastle Weekly Chronicle that the golden oriole has 
been seen—and of course massacred—in several parts 
of England. The great obstacle to the re-establishment 
of this beautiful bird among us is the “ British mania.” 
Egg collectors are found willing to give from 20s. to 
25s. for an egg of this species, if only they are told that 
it has been laid in Britain. A bird ‘in the flesh” 
fetches still more. No similar folly prevails in any 
other country, and until itcan be exorcised, the preserva- 
tion of rare birds and insects will be found impossible. 

SSS 

THE NATURALIST AT THE SEA-SIDE. 

I].—Tue Marine DReEbDGE. 

YEARS ago the writer's enthusiasm for dredging was 
kindled by Edward Forbes’ charming descriptions. 

It is truly a delightful occupation, and, after years. of 
occasional practice, the old excitement comes back again 
and again. The lap of the waves against the side of the 
boat, the rush of sparkling water, and the eager expec- 
tancy with which the hauling in is done, beat all the 
pleasures of the angler. The marine dredge need not 
be described, for it is figured in many common books, 
and it is a well-known article in the market. Any boat 
will do that is big enough. A large coble, or a small 
steamboat, are what the naturalist commonly employs. 
Lucky, indeed, are they who have a steam-winch for 
winding up the dredge ! 

The western shores of our islands are by far the best 
for the purpose, and the west coast of Scotland is the 
paradise of the dredger. A likely spot is found by con- 
sulting the Admiralty chart. Sand is avoided as barren. 
A rocky bottom is dangerous to the dredge, and special 



July 20, 1888.] SOlRNTIPIC: NEWS. 61 

precautions must be taken here, such as tying one handle 
with string instead of rope, so as to give the dredge an 
extra chance of freeing itself. The boat is kept just 
moving, and, when all is ready, over goes the dredge, a 
few feet of chain being commonly fastened to the rope, 
not far from the handles, to keep the iron jaws well 
down upon the bottum. We flop about for half an hour 
or SO ina manner very unpleasant to those who are liable 
to sea-sickness, or who don’t care about the work in 
hand. Now and then it is well to pull the rope, and feel 
whether all is right. The grating of the dredge on the 
bottom is quite perceptible to an experienced hand. At 
length the word is given to haul in. All hands are called 
to pull, and slowly, foot by foot, the wet rope climbs to 
the top. One big heave at the last, and the dredge lies 
on deck. Often it is absolutely empty; often it is 
choked with tangle or dead shells, or useless shingle. 
But the lucky casts make amends for many a failure. 
The most promising indications are a good number of 
Echinoderms (starfishes and echini) or broken fragments 
of pink nullipore. Then the contents are spread out, 
and the collectors, kneeling on the sloppy deck, rummage 
for treasures. Pails of salt water, glass plum-jars, tubes 
of all sizes, and watch-glasses are at hand. Big things 
are piled up in the pails, delicate creatures which can 
hardly bear the lightest touch are carefully placed in 
separate tubes. Meanwhile some thoughtful soul takes 
compass-bearings of two conspicuous points, so that 
another trial may be.made in the same place. If the 
weather is tolerable, and the fishing profitable, hour after 
hour slips by unnoticed. There are fifty things to do, and 
every moment is precious. At last everybody’s strength 
is worn out. The back refuses to stoop any longer, the 
knees are bruised, the fingers benumbed. A sailor’s 
meal of boiling-hot tea and biscuits is served out, pipes 
are lit, and the sense of having enriched one’s collections, 
and laid up happy employment for many a coming 
winter evening, is a fit reward for all toil and anxiety. 

Like all work that is done at sea, dredging is full of 
uncertainties. Make no promise as to the hour of re- 
turn. If you come back empty-handed that is nothing ; 
but if you have a touch of enthusiasm, and are fond of 
hard work—if you like a life in which no day is like any 
other—and if a new animal sends a thrill of delight 
through your frame, set up a dredge and go to sea as 
often as you can. : 

SSS 

THE EDISON AND SWAN ELECTRIC 

LIGHT COMPANY v. HOLLAND. 

FTER occupying no less than twenty-two days of 
4 the Court of Chancery, and affording opportunity 
for the display of the talents of some of the leading 
members of the bar, a most important patent suit, and 
one which will be of historical importance, has been 
decided by Mr. Justice Kay. A case in which the 
Attorney-General (Sir Richard Webster, Q.C., M.P.), 
Mr. Aston, 0.C,, Mr. Moulton, Q.C., appeared for the 
plaintiffs, and secured among their witnesses and experts 
Sir Frederick Bramwell, Dr. J. Hopkinson, Mr. I. 
Imray, and Professor Dewar, and in which the defend- 
ants were represented by Sir Horace Davey, Q.C., Mr. 
Finlay, Q.C., M.P., with the assistance of Professor 
Crookes, Professor Frankland, Dr. Meymott Tidy, Pro- 
fessor Silvanus P. Thompson, Professor Perry, besides 
junior counsel and many other well-known electrical 

engineers, naturally attracted considerable attention both 
from other barristers and persons interested in the case. 

The Edison and Swan United Electric Light Com- 
pany sued Mr. W. Holland, the Manager of the 
Alexandra Palace, for using electric glow lamps 
which were alleged to be infringements of Edi- 
son’s patent, No. 4,576, of 1879, and of a patent of 
Sawyer and Mann, taken out in the name of Cheese- 
borough, a patent agent. Mr. Holland was gua- 
ranteed against liability by the Jablochkoff Company, 
who had supplied him with the lamps, and they in turn 
were guaranteed by the Anglo-American Brush Com- 
pany, by whom they were manufactured. The Brush 
Company were, therefore, practically the defendants. 

The Edison specification describes the manufacture ot 
filaments for glow lamps from paper, vegetable fibre, 
splints of wood, or from a thread rolled from a mixture 
of lampblack moistened with tar, and “kneaded till it 
assumes the consistency of thick putty.” It is directed 
that the filaments are to be “carbonised in a closed 
chamber by subjecting it to a high heat.” The claims 
are: “ Firstly, an electric lamp for giving light by incan- 
descence, consisting of a filament of carbon of high 
resistance, made as described, and secured to metallic 
wires as set forth. Secondly, the combination of a car- 
bon filament within a receiver made entirely of glass, 
through which the leading wires pass, and from which 
the air is exhausted, for the purposes set forth. Thirdly, 
a coiled carbon filament or strip arranged in sucha 
manner that only a portion of the surface of such a car- 
bon conductor shall radiate light, as set forth. Fourthly, 
the method herein described of securing the platina 
contact wires to the carbon filament, and carbonising of 
the whole in a closed chamber, substantially as set forth.” 

In defence it was sought to prove that the patent was 
anticipated by Mr. Swan, of Newcastle. This gentleman 
had begun to experiment with carbonised paper strips for 
the purpose of producing light by incandescence as early 
as the year 1845. Witha better air pump he repeated his 
experiments, and in the autumn of 1877 he met Mr. 
Stearn, who was very skilful in the use of the Sprengel 
air pump, by which an extremely perfect-vacuum can be 
produced. At a lecture in February, 1879, Mr. Swan 
exhibited a lamp which was produced in court, and 
which is well described by the first and second claims ot 
Edison’s patent. Edison was at this time creating a scare 
with a worthless lamp consisting of a platinum wire, and 
succeeded in producing a panic in gas shares; he 
evidently did not know what Swan and Lane-Fox were 
doing in this country, and he soon found that a filament 
of platinum was useless, and turned his attention to 
carbon. The two English inventors were now on the 
right track, but had not succeeded in producing a really 
satisfactory lamp. Swan, though he exhibited very 
interesting lamps at several lectures, did not appear to 
think that the combination of a carbon conductor in a 
vessel wholly of glass, from which the air was exhausted, 
was sufficiently novel for a patent. In a letter to Mr. 
Stearn, he said that he had heard that Edison was ex- 
perimenting with carbon, and he feared that he would 
forestall him. Invention followed invention so fast, 
that one method was superseded by another before it 
could be brought before the public. It is certain that the 
first Edison lamps that were seen in Europe were at the 
Paris Electrical Exhibition in 188r. These, however, 
had fine strips of bamboo, and were made under a 
subsequent patent. No lamps made according to 
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the patent in question, ever appear to have been 
sold, or indeed were ever made in this country 
except for the purpose of evidence in litigation. To make 
them was no easy task. Professor Crookes, whose skill 
in delicate manipulations is as great as his reputation as 
a chemist, was no more successful in his attempts than 
were Professor Silvanus P. Thompson, Dr. Tidy, and 
others. Filaments wese reduced to ashes, putty of tar 
and lamp-black refused 1o be rolled out to a thinner 
thread than one twenty-fifth of an inch, and lamps which 
with the greatest difficulty were at length made and 
tried, broke down after a minute or two. Mr. Giming- 
ham, for the plaintiffs, however, seemed to have little 
difficulty in making any number of the lamps. Professor 
Dewar rolled out a fine filament in the witness-box from 
a “tar putty” which he brought with him. With such 
conflicting evidence, the judge ordered that the experi- 
ments should be repeated by two experts from each side, 
in the presence of counsel and of an independent “‘ mode- 
rator.” Professor Stokes was selected for this office, and 
he sent an extremely interesting report to the judge. It 
turned out that this ‘‘putty” must be kneaded and 
worked with a considerable expenditure of force for 
about an hour anda half. It then assumes the consis- 
tency of gutta-percha, and can be rolled out. But of 
one hundred lamps made of this substance some broke 
down as soon as the electric current was turned on. 
Eleven lasted less than twenty hours, eighteen could not 
stand forty hours’ run, and after sixty hours only four 
survived. 

In a most masterly judgment, in which Justice Kay 
showed that he had made himself thoroughly conversant 
both with the theory of the subject and with the most 
minute details, he decided that Edison’s patent was void 
for six reasons. First, that the claims were too wide. 
Second, that it does not describe a lamp which has met 
with a commercial success. Third, that there is an in- 
sufficient description of the processes of manufacture. 
Fourth, that in one of the processes described, by which 
volatile substances, such as camphor, are mixed with the 
“tar putty,” the presence of such substances would be 
injurious. Fifth, that the use of certain “ nonconducting 
noncarbonisable substances,” which it was said might be 
used as a coating to the filaments, were of no utility. 
And sixthly, that the coiling of the filaments as described 
by Edison, was also of no utility. Judgment was there- 
fore given for the defendants with costs. 

The invention of Sawyer and Mann is for a most in- 
genious and beautiful process of depositing carbon upon 
a filament of an electric lamp. The bulb is filled witha 
hydrocarbon gas or liquid ; coal gas is often used, and 
the filament is “ flashed” by passing a current through 
it. If one part be thinner than another, this will offer 
more resistance to the passage of the current than will 
the thicker parts. The temperature will therefore be 
greater, and the heat will decompose the hydrocarbon, 
the carbon of which is deposited on the heated part. It 
is clear that this process is perfectly automatic, and the 
result is a great uniformity throughout the filament, 
each part glowing with the same brilliancy. The de- 
fendants say that their filaments are so regular that it 
is very rarely that they could be improved as far as uni- 
formity is concerned, but that they use this process to 
deposit a coat of carbon on the filaments in order that 
their resistance may be made the same, so that a number 
of lamps will give the same light. They admitted that 
if there were by accident any flaw in a filament, this 

“ flashing ” would remedy it. They endeavoured to show 
that the invention had been anticipated by the French 
chemist Depretz, who, in trying to fuse carbon by the 
passage of a strong current of electricity, surrounded it 
with a hydrocarbon gas, and found that it increased in 
size. Not only was this discovery of no apparent use, 
but it interfered with Depretz’s experiment. The 
patent was therefore upheld, and an injunction was 
given restraining the defendants from using the process, 
and they were ordered to pay the proportion of costs. 

This case, which has excited a considerable amount ot 
interest, thus throws open the manufacture of incandes- 
cent lamps, as far as the elementary use of a high resist- 
ance carbon filament in a vacuum is concerned, but 
there are a considerable number of patents for such 
details as the “ flashing” process, which will probably 
render it improbable that the fancy price of 5s. each will 
be at once reduced to a more reasonable suin. 

At an early stage of the case, Mr. Percy Sellon gave a 
full account of the process of manufacture of the lamps 
as made by the Anglo-American Brush Company. The 
material from which the filament is prepared is cellulose 
in an extremely pure condition. It is formed by dis- 
solving ordinary cotton wool (which consists almost 
entirely of cellulose), in a solution of chloride of zinc. 
By the application of heat this produces a viscous semi- 
liquid mass, the fibres and cellular structure being 
destroyed, as in the materials called “‘vulcanised fibre” 
and “‘ Willesden paper.” The material, which is then not 
unlike a strong solution of gum arabic, is then forced 
through a small hole or die by the pressure of a column 
of mercury. It is received as it issues from the hole in 
alcohol, which both stiffens or congeals the thread, and 
removes any chloride of zinc that may be present. It is 
then left to soak in another jar of alcohol, and is allowed 
to dry. It has the ‘appearance of fine gut as used for 
fishing. It is wound on wooden drums covered with 
velvet, which yields to the thread as it contracts 
while drying. It is then wound on a block of plum- 
bago, provided with a piece of cardboard at one end, and 
the whole is placed in a plumbago crucible, and is 
packed with powdered plumbago, a little paraffin wax 
being placed at the bottom of the crucible. It is then 
closed and placed in a furnace, and gradually raised to a 
white heat, which is attained after about six hours. The 
paraffin vaporises and drives off the air contained be- 
tween the interstices of the plumbago, and the piece ot 
cardboard consumes, and allows the filaments to con- 
tract. The temperature is raised to a fierce heat for 
some hours, the total period in the furnace being about 
eleven to fourteen hours. 

The crucible with its contents are allowed to cool, and 
the filaments are taken out and separated. They are 
“flashed” as has been described, the resistance being 
measured between the flashings, which are repeated 
until the right standard is attained. They are then per- 
manently mounted on the platinum wires, which are 
coiled at one end into a spiral, into which the carbon fila- 
ment is pushed. A local flashing is then applied, the 
current being diverted from the filament itself by a 
bridge of wire. The junction alone, which offers some 
little resistance, becomes heated, and the deposit of car- 
bon takes place, sealing the filament to the wire. The 
wires are then sealed into the glass bulb, and the air is 
exhausted, the lamp being subjected to a current during 
the latter part of the operation, thus driving off any gas 
which is “occluded” by the carbon or the platinum. 
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THE VAGUE CRY FOR TECHNICAL 
EDUCATION. 

NDER this heading Lord Armstrong contributes a 
short article in the July number of the Wineteenth 

Century, which is well worthy of attention. It will be 
remembered that not long ago Professor Huxley wrote 
an able article in that magazine on ‘‘ Technical Instruc- 
tion,” and the one now before us comes as a useful 
supplement on this very important subject. Lord 
Armstrong speaks with authority as one of the largest 
empleyers of skilled labour in this country, and as one 
who has established successfully immense works, whose 
reputation is second to none in dealing with the practical 
application of science to the requirements of modern 
warfare. We have therefore the views of a writer well 
able to judge of the need for technical instruction. Let 
us see what he has to say on the subject. 

In the first place Lord Armstrong complains that at 
the present time there is a general outcry for technical 
education, although few people have any distinct idea of 
what they mean when they _use that term, or any definite 
opinion either as to the class of persons who will be 
chiefly benefited by it, or as to the time of life at which 
it ought to be acquired. We cannot help feeling that 
there is much truth in these remarks, and we go further 
and say that the vague and indefinite speeches often 
made in public on technical education do more harm than 
good. They show to manufacturers and others who have 
the responsible conduct of works where technical skill is 
required, that the speakers are often mere diledtanti, 
having but very slight knowledge, if any, of the true 
bearings of the subject they profess to understand. To 
put it plainly, this rather disgusts the well informed, and 
if it does not lead them to pooh-pooh all that is said, it 
at least begets a feeling of distrust, and they often stand 
aloof. The practical result is that discussions usually are 
too diffuse and wanting in thoroughness. It is all very 
well to give expression to admirable generalities, but to 
be useful they must be accompanied by definite conclu- 
sions in detail, based on actual knowledge. Before dealing 
with technical instruction, Lord Armstrong comments 
on the present system of primary or elementary 
education, and he gives it as his opinion that it has the 
radical defect of aiming at instruction in knowledge 
rather than the training of the faculties. It will be 
remembered that Professor Huxley also thinks the 
present system of elementary education too bookish, 
and the opinion that this is so is becoming more general. 
Far be it from us to depreciate the value of knowledge 
—knowledge is power—-but it must be limited, and 
of a suitable kind for the young mind, and have some 
relation to the work by which the student must after- 
wards earn his or her living. Lord Armstrong rightly 
points out that a man’s success in life depends much 
more upon his capacities for useful action than upon his 
acquirements in knowledge, and he objects to the 
memory of a child being burdened with facts, rules and 
information which for the most part are of little use for 
developing the intellect, or preparing it for the ordinary 
vocation of life. He adds that not only should the mind 
be trained in habits of thought, and in quickness and 
accuracy of perception, but that the hand, the eye, and 
the ear should all participate in training exercises. He 
recommends the teaching of drawing, as well as exer- 
cises for cultivating the mobility of the hand, with pre- 
cision and delicacy of touch. If in so doing the ability 

to use simple tools were acquired, it would be advan- 
tageous in any line of life that might be ultimately 
adopted. Every man and woman would be the better 
for pre-acquired manual dexterity, but to attempt to 
teach children special trades and processes of manufac- 
ture would, he conceives, be a mistake, and in this we 
entirely agree. It would involve great expense, would 
be a misapplication of time, and would only forestall 
the more effectual teaching, which at a more suitable 
age may be obtained by actual practice in factories and 
workshops. He aptly remarks that if a juvenile pick- 
pocket can be trained to use his hands with exquisite 
adroitness in the practice of his nefarious occupations, 
why should not the hands of a schoolboy acquire by 
proper training similar mobility and delicacy of touch, to 
be used for honest purposes? The cultivation of the 
power of observation he also considers of great import- 
ance, and he reminds us that Houdin, the celebrated 
conjuror, and his son practised the receptive power of 
their eyes by walking quickly past shop-windows, and 
then recounting all the objects which in the moment of 
time had been presented to their view. Coming more 
closely to the subject of this article, Lord Armstrong 
says that most people have the mistaken notion that 
technical education is especially required for the working 
classes. He is of the opposite opinion, and points out 
that in the numerous class of labourers figuratively 
styled hewers of wood and drawers of water, no man 
would be rendered more efficient by the possession of 
any kind of technical knowledge, although the value of 
his labour would undoubtedly be enhanced by his having 
been, as a boy, trained in the exercise of his hands and 
limbs. Ina higher scale of labour he takes the case of 
artificers, such as joiners, carpenters, fitters, and all 
others who work in wood and iron for constructive pur- 
poses. Here again he finds that manual skill, intelli- 
gently used, is the chief criterion of the value of their 
labour. These men, in general, work under direction, 
and so long as they do so it is their manual skill, and 
not their knowledge, that comes into play. He concludes, 
therefore, that knowledge, distinct from manual skill, does 
not add to the value of their labour. In the case of 
foremen, and others who emerge from the class of 
manual workers, he thinks that a certain amount of 
technical knowledge is useful, but considers that all the 
formation they require, can be found in a condensed and 
tabulated form in handbooks applicable to all kinds of 
constructive art. He then considers the class of man- 
agers and designers, who require technical education in 
a higher degree; but even here he thinks it is only in 
rare instances that high attainments in _ science 
are essential to practical results. Without doubt 
there is much truth in these statements, but we 
cannot help feeling that they need some qualification. 
We think Lord Armstrong is right in saying that techni- 
cal instruction will not improve the work of labourers. 
At the last meeting of the British Association it was 
urged seriously that farm Jabourers would be better able 
to do their work if they learnt the science of successful 
husbandry ; but such an idea is Utopian. By all means 
let the children of the working classes seek the best 
instruction obtainable, but do not let any one of them be 
misled by supposing that he has mastered the science of 
his calling, when in truth he can have but a parrot-like 
acquaintance with if. Lord Armstrong may also be 
right in supposing that joiners and mechanics will not be 
benefited hy technical instruction, but we cannot agree 
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with him that there is little or no need of it on the part 
of those who superintend the work of labourers and 
artificers. The need for this will vary somewhat in 
different trades, but in all we think it most desirable 
that the masters, the managers, and the leading foremen 
should have a technical training, which will not only fit 
them to direct and improve the work done under them, 
but enable them to understand and appreciate new or 
improved methods of attaining the ends required which 
may be brought to their notice. As we once before took 
occasion to remark, this is the crux of the whole ques- 
tion, and it is because our managers and superintendents 
have so neglected this part of their training, that the 
better trained foreigners have in many instances over- 
taken them. If the foremen, or heads of departments, 
are to be merely improved or extra-skilled labourers, or 
artificers, as Lord Armstrong leads us to suppose, it 
cannot be expected that they will benefit much from 
technical education. We trust, however, that the time 
will come when it will be necessary for those who are to 
take charge of workshops and factories to have learnt the 
science of their work, z.e. (to borrow Mr. G. J. H. Lewes’s 
admirable definition) the systematic classification of 
experience, as well as the mere manupulative skill. At 
the present time, in Germany, superintendents often 
know more of the theory than of the practice of their 
work, but this, of course, is going to the other extreme. 
We only ask for a fair proportion of both theory and 
practice. Lord Armstrong has no faith in saving our 
commerce from the effects of foreign competition by a 
wide diffusion of technical knowledge. He thinks that 
cheapness of production and superiority of quality will 
decide the victory in the race of competition. This we 
think also, and we also agree with him that we shall 
improve our chance of maintaining a foremost place by 
the development of the mental and bodily faculties of 
our workpeople. At the same time we must remember 
that cheapness of production and superiority of quality 
will largely depend on the supervision of the works being 
in charge of persons who have received a good theoretical 
and practical training. 

SSS 

Keviews, 
The Book of Bee-keeping,; a Practical and Complete Manual 

on the Proper Management of Bees. By W. B. 
Webster, First-class Expert, B.B.K,A. London: 
L. Upcott Gill. 

We well remember inspecting with no small pleasure 
the exhibits of the British Bee Keepers’ Association at 
the ‘‘ Healtheries.” We were then strongly impressed 
with the conviction that bee-keeping, or, as it is now 
more learnedly called, “apiculture,” might be carried on 
to a much greater extent in this country than it has yet 
ever been. Inall rural, and even surburban districts, 
there must be multitudes of flowers which are never 
made to yield their tribute of nectar to any hive. We 
are, therefore, much pleased at the appearance of the 
volume before us, written specially, as the preface tells 
us, for amateurs, beginners, cottagers, and others who 
are desirous of keeping two or three hives of bees. Mr. 
Webster writes so simply and plainly, and from so evi- 
dently practical a point of view, as to be intelligible to 
all. 

The profits of bee-keeping, when conducted in an in- 
telJigent manner, are shown to be much greater than an 

unobservant person would imagine. The author men- 
tions two cases of working men who in this way cleared 
#429 and £25 in one season. Weare glad to learn 
that, in addition to the supply of honey and wax, the value 
of bees is beginning to be recognised by gardeners and 
fruit-growers as promoting the fecundation of blossoms, 
and consequently increasing the crop. Says the author : 
“A widow woman in Hertfordshire, who depended in 
a great measure upon her cherry orchard for a subsis- 
tence, was obliged to obtain a fresh supply of bees after 
she had sold her original hives, as her orchard was not 
nearly so productive; this quickly righted itself after 
the intreduction of the bees. Such facts speak for them- 
selves.” Most lovers of nature, though they may never 
have had any experience in apiculture, regard the 
mellow hum of bees over the garden beds as quite one 
of the enjoyable features of a summer day. The fear ot 

being stung is very needless, unless we go out of our 
way to disturb a hive. It must, however, be remarked 
that some persons give off a specific odour imperceptible 
to our duller senses, which the bees recognise and 
resent. The nicety of smell and taste in bees is 
remarkable. Eminent chemists—the wish being, per- 
haps, father to the thought—tell us that beet-sugar and 
cane-sugar are the same thing. The little bee knows 
better. She will not touch the beet-product if any of 
the genuine tropical article be within reach. It is much 
to be regretted that tons of spurious honey, consisting of 
glucose, manufactured by the action of sulphuric acid 
upon potatoes or maize, have long been imported into 
England, and have done no little towards bringing honey 
into disrepute. 

Of the different varieties of bees the author recom- 
mends the Ligurian strain. In productiveness they 
beat the common black bee by quite 25 per cent., and 
in addition they beat off robber insects in a more syste- 
matic manner. The Cyprian is said to be an excellent 
honey gatherer, but extremely irritable. 

Beginners are advised to read some plain modern 
treatise on bee-keeping, and inspect some of the exhibits 
of bees to be seen at horticultural shows. The hive 
purchased should be one with the standard Association 
frames, which are all easily interchangeable. The stock 
purchased should be pure Ligurians. 

In describing the method of hiving a swarm, the 
author declares that the old style of beating a “tom-tom ” 
on pots, frying pans, and kettles, may amuse the beaters 
—it is a duty for which boys always readily volunteer— 
but it has no effect upon the bees. 

The reader will find, in short, that every point in the 
practice of bee-keeping is very clearly explained. We 
may recommend this little manual to all intending bee- 
keepers, and we hope it may induce many persons who 
live in suitable places to try what they can do in api- 
culture. 

The Land of the Broads. A Practical and Illustrated 
Guide to the Extensive but Little-known District of 
the Broads of Norfolk and Suffolk. By Ernest R, 
Suffling. London: L. Upcott Gill. 

A pleasant, open-air book, fraught with the imageries 
of woodland and stream and open fields and skies inno- 
cent of smoke! It would, of course, have been more to 
our taste had the author been a naturalist, able to tell 
us something ‘more about the fauna and flora of the 
district. He writes, indeed: ‘To the entomologist, 
ornithologist, and botanist I would say, By all means 
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take your holiday here, for you may bring back with you 
specimens wherewith to beguile many a long winter’s 
evening with your favourite pursuit. For butterflies, 
birds, and plants, this is a perfect El] Dorado.” 

The book is rich in scraps of archeology, architecture 
and folklore, notes on the architecture prevailing in the 
region, and specimens of the curious local dialect. That he 
has a keen eye for the picturesque and an appreciation at 
onceof the beautiful and the humorous,the reader will soon 
recognise. It is painful, however, to find that Mr. Suf- 
fling has to put in his protest against the practice of 
setting up empty bottles in the fields as ‘‘ cockshies,” and 
leaving the broken glass scattered about, to the danger 

of cattle and horses. 
The author mentions the Norfolk coasts as localities 

where the paleontologist sometimes finds treasures, 
especially after a strong north-westerly gale. 

Due mention is made of the museum at Norwich, 
eminently rich in raptorial birds and in fossil bones. 
Incidentally the author speaks of the “ Madder Market.” 
This makes us wish that he, as a native of Norfolk and 
evidently well acquainted with the history and traditions 
of his native county, had told us whether madder was 
formerly cultivated on an industrial scale in the eastern 
counties. 

The changes which the River Yare has undergone since 
the days of King Canute are duly chronicled. It seems 
strange, though established beyond doubt, that Norwich 
was once a fishing-town. But other East Anglian rivers 
have fared like the Yare. It is said that all the stone for 
building the Abbey of St. Edmund’s was brought by sea 
from Caen, and conveyed up the Orwelland the Gipping, 
past Stowmarket, and to within a few miles of its desti- 
nation. Now the tide does not ascend beyond Ipswich. 

The account of the kingfisher—a bird doomed, we 
fear, to early extirpation—is open to misunderstanding. 
The author doubtless knows that not merely one species 
of this bird, but many are found in tropical and sub- 
tropical countries, though none surpass the native king- 
fisher in beauty. 

The author is perfectly correct in affirming that herons 
are capable of swimming and diving, and we should 
scarcely have thought that the contrary opinion was 
still held by any naturalist. Waterton maintains that 
these dignified birds neither swim nor dive, but his friend 
and biographer, Norman Moore, has seen them doing 
both in the lake at Walton Hall. 
We find here a notice of some curious superstitions. The 

writer, however, does not mention two of the most curious 
which exist in Suffolk, and doubtless extend into the sister 
county. One of these is the notion that stones—paving- 
stones, mile-stones, boulders, etc.-—grow if left lying on 
the ground. The other is the faith in the practice of 
hoplochrysm. Ifa labourer cuts himself with sickle, bill- 
hook, or knife, he simply binds up the wound and applies 
some medicament to the tool or implement which has 
caused the injury. This isa venerable superstition, and 
was in former ages recommended by Helmont and prac- 
tised by the most eminent surgeons. That such delu- 
sions will sooner or later fade away is very probable, but 
it is to be feared that their place in the popular brain 
may be taken by follies as illogical and more dangerous. 
Mr. Suffling’s book may be safely adopted as a guide by 
pleasure-seekers bound for the “Broads,” and we 
believe that in seeking a place for their holiday excursions 
they might go further and fare much worse. We must 
not overlook one pleasant feature of the work before us— 

the author is not troubled with “views,” or, if he is, he 
does not feel bound to obtrude them upon his readers. 

Henslow's Botany for Beginners. A short course of 
elementary instruction in practical botany for junior 
classes and children. By the Rev. Professor G. 
Henslow, M.A., F.L.S., F,.G.S. Fourth edition. 
London: E. Stanford. 

We are not in the least surprised to find that a fourth 
edition of this excellent little manual has been required. 
In our judgment it is a model of a scientific treatise for 
beginners. ‘The course of instruction from the very first 
is practical, not wordy, but ¢hingy, if we may so call it. 
If this book is used according to the principles laid down 
in the preface, the ‘pupil will be gradually trained to 
observe closely and correctly. This, we submit, much 
more than the mere facts recognised, is the true point to 
be aimed at in teaching any of the natural and physical 
sciences. 

The author takes up in succession a number of com- 
mon British wild plants—easily procurable in most 
country places—and by their means expounds the leading 
principles of botany. By the time a boy or girl of ten to 
twelve years of age has worked through this series, he 
or she, except of unusually narrow capacity, will have 
“eyes” in place of the “no eyes,” now so alarmingly 
common. At the same time the pupil obtains a living, 
a hand-to-hand familiarity with the technical language of 
botany, and can henceforth read botanical works with 
understanding and profit. 
We notice with pleasure that the author gives instances 

of fruitful hybrids, thus fortifying the pupil against one 
of the favourite fallacies of the opponents of evolution, 

A Catalogue of the Moths of India. Compiled by E. C. 
Cotes, First Assistant to the Superintendent, Indian 
Museum, and Colonel C. Swinhoe, F.L.S., F.E.5S., 
F.Z.S., etc. Part II. Bombyces. Calcutta: Trustees 
of the Indian Museum. 

This division of the author’s work comprises no fewer 
than 1,623 species, including, of course, the important 
silk-yielding genera Bombyx, Ailtacus, Saturnia, and 
Antherea. 

The Bombyces are here divided into the families Aeger- 
tide, Zygenide, Agaristide, Chalcostide, Nyctemeride, 
Lithosiide, Arctide, Liparide, Bombycide, Notodontide, 
Drepanulide, Limacodide, Lasiocampide, Phalerida, Sa 
urniae, Cosside, and Hepialide. 

As in Part I. of the “Catalogue,” the synonymy of 
each species, if needful, is given, and there is reference 
to collections where the type is to be seen. 

The Bombyces, owing to their comparatively feeble 
powers of flight, show a much less tendency to become 
cosmopolitan than do the Sphinges. Families and genera 
are often common to India and to Europe, but we do not 
recognise a single species except it has been artificially 
acclimatised. Nota few of the species here described 
were ranked by Linnzeus, Cramer, etc., among the 
Sphinges. 

Se 

ArcuH£oLocicaL Discovery AT CHESTER.—A curious 
line of massive blocks of sandstone have been recently 
unearthed in Foregate-street, extending for nearly one 
hundred yards in a line with the present street, and four 
feet in depth. No definite conclusion has been arrived 
at respecting the stones or their age. 
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Abstracts 
of Papers, Lectures, ete, 

MINERALOGICAL SOCIETY OF GREAT BRITAIN. 

A GENERAL meeting of this Society was held on June 
28th, at the Museum of Science and Art, Edinburgh. 
Professor Geikie occupied the chair. “ The Distribution 
and Origin of the Mineral Albertite in Ross-shire ” formed 
the subject of the paper by Mr. Hugh Miller, F.R.S.E., 
H.M. Geological Survey. The conclusions he arrived at 
were that the primary source of the albertite in 
the Strathpeffer district was the bituminous shales of 
the old red sandstone; that the mineral, although it 
occurred in gneiss, in sandstone, in conglomerate, and in 
the bituminous shales themselves, was found mainly in 
the vicinity of faults, where the strata had been sub- 
jected to great pressure; that the veins are, in some 
cases at least, injection veins, having some of the charac- 
ters when studied in detail of intrusive dykes ; that the 
veins, having very seldom the same direction as the lines 
of fault or the fault-joints parallel with these, probably 
were injected into lines along which there was relaxation 
of pressure ; and that the mineral, in those instances 
which can best be studied, entered the veins in a fluid 
and penetrating form, probably in the form of some kind 
of petroleum. A paper, accompanied by a series of 
tables, was next submitted by Messrs. Alexander John- 
stone, F.G.S., and A. B. Griffiths, Ph.D., F.R.S.E., on 
“The Rock-forming Feldspars and their Determination.” 
Papers were also submitted by Professor Albert H. 
Chester, Hamilton College, U.S.A.; the Rev. W. W. 
Peyton, William Morrison, M.A., Dingwall ; and Pro- 
fessor M. F. Heddle. A series of hydro-carbons were 
exhibited by Professor W. Ivison Macadam, and an 
analysis given of the albertite beds ; some fine crystals 
were shown by Mr. S. Peyton and Dr. T. A. G. Balfour ; 
a series of minerals from Jona and Tiree were sent for 
exhibition by the Duke of Argyll. 

ROYAL HORTICULTURAL SOCIETY. 

Art the meeting of the Scientific Committee, on June 26th, 
Professor Church contributed a summary of his highly 
interesting and important researches upon the presence 
of aluminium in the ashes of plants. This substance, 
instead of being peculiar to the species of Lycopodium, 
as once supposed, is found in minute traces in the ashes 
of very many others, a circumstance not to be wondered 
at, considering the abundant distribution of the element 
in many soils. It occurs in all the species of Lyco- 
podium examined, except those which are of epiphytic 

_habit, and which, consequently, do not directly derive 
their food from the soil. It does not occur in the allied 
genus Selaginella. It occurs in the ashes of some tree 
ferns in large proportions, sometimes forming as much 
as 20 per cent. of the ash, as in Alsophila australis, 
Cyathea medullaris; while from others it is all but 
absent. In the British species of ferns little or no 
alumina has been found. 

Mr. McLachlan showed specimens sent from Trinidad 
of beetles injurious to tobacco and egg plants in that 
island, and which he found to bea species of Epitrix, 
allied to that which feeds on A/tropa belladonna in this 
country. 

Mr. McLachlan called attention to the notion that cold 
winters are injurious to insects—a notion he stated to be 
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erroneous, although, no doubt, severe alternations of 
cold, heat, drought, or moisture, were prejudicial to 
insect life. During the present season it was noticed 
generally that great destruction of foliage occurred from 
caterpillars, which destroyed the succulent portions of 
the leaf and tied the frame-work and fragments together 
by a web of fine threads comparable with spiders’ webs. 
These caterpillars were different in different cases. In 
the oak they were species of Tortrix; in the apple the 
winter moth was destructive; while in other cases the 
larva of the Ermine moth was exceedingly hurtful to 
leaves. 

Mr. Plowright, in a note, stated that the Acidium on 
pea and on the bean was produced on both plants by 
infecting them with the same infecting material, viz., 
Uromyces faba. The /Ecidium on the pea differs in 
appearance from that on the bean, the pseudoperidia in 
the former being few, and scattered over pale yellowish 
spots, while on the bean they are crowded in thickened 
white spots. 

THE SANITARY INSTITUTE. 

Art the twelfth annual meeting of the members of this 
Institute, held on July 12th, in the Lecture Hall of 
the Royal Institution, Mr. E. Chadwick, C.B., in the 
chair, Mr. B. W. Richardson, M.D., read a paper on 
“Storage of Lifeas a Sanitary Study.” After referring 
to instances of long life in lower animals and in man, he 
said these animals and these persons by some peculiar 
process as yet but little investigated held life as a long 
possession, and to this faculty he applied the term 
“storage of life.” The conditions which favoured such 
storage he held to be (1) hereditary qualification, (2) 
the virtue of continency, (3) maintenance of balance of 
bodily functions, (4) perfect temperance, (5) purity from 
implanted or acquired diseases. Speaking first on the 
influence of heredity, he remarked that if the ages at 
death from natural causes were obtainable of the parents 
of a man or woman through three generations, the sum 
total of them divided by six might be accepted as the 
commercial value of the last life. Bilious and sanguine 
temperaments were the best for a long life, and the ner- 
vous and the lymphatic the worst. Treating on the vir- 
tue of continency, he maintained that under a proper 
sanitary and healthy régime there would be no danger 
of, nor trouble from, over-population. In the third 
division of his discourse he held that a body compara- 
tively weak, but with all the organic structures of good 
balance, was calculated to live longer than a finer body 
with one of its organs enfeebled or diseased. Coming 
next to temperance, he maintained that all luxuries are 
bad for long life, that stimulants of every kind are detri- 
mental, and alcoholic stimulants the most so. The pre- 
vention of disease was the last topic dealt with, and 
here it was, he said, that the art of sanitation came into 
most effective play. 

LIVERPOOL ASTRONOMICAL SOCIETY. 

Tuer annual meeting was held at Liverpool on Monday 
July 9th, when the report of the Council was read. The 
Society appears to have made very satisfactory progress 
during the year. The number of members has been 
increased by more than 200, and the balance-sheet shows 
that, in a pecuniary sense, the Society occupies a favour- 
able position. Considerable additions have been made 
to the library during the past year, and the work of the 
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different sections has been of a very varied and extensive 
character. 

Mr. T. G. E. Elger, who is well known in connection 
with selenographical work, was elected President for the 
ensuing year, in succession to Mr. W. F. Denning, of 
Bristol, whose valuable Jabours in meteoric and planet- 
ary astronomy have long been recognised. The report 
of the Council included a reference to the resignation of 
the Hon. Sec., Mr. W. H. Davies, and expressed a gratify- 
ing tribute to his zeal and assiduity in performing the 
arduous duties of his office for such a long period. His 
energy and capacity for management has contributed, 
more than any other cause, to the rapid development of 
the Society, and to the high position which it has attained 
amid kindred associations. Mr. Davies is succeeded by 
Mr. W. E. Rowlands, and there is every prospect that 
the future of the Society will be conducted on an equally 
satisfactory base as in the past. There can be no doubt 
that it is accomplishing a most useful purpose in banding 
together and utilising the work of our astronomical 
amateurs. The Journal, which is published monthly 
during the sessional meetings from October to May, is 
widely read, and contains papers on various branches of 
the science by writers who are entitled to speak with 
authority. The possessors of telescopes, and all those 
who may either feel interested in astronomical theories 
or in practical work, must naturally regard this Society 
with sympathy and accord it their support, as especially 
calculated to encourage and stimulate their efforts in 
learning something more of the wonders of the heavens. 

MANCHESTER SCIENTIFIC STUDENTS’ AsSOcIATION.— 
On June 16th the members of this Association made an 
excursion to Chelford for Capesthorn, under the leader- 
ship of Mr. J. Hetherington. Owing to an unfortunate 
delay, Mr. Hyde’s botanical lecture on ‘“ Umbelliferze ” 
had to be delivered in the train, On June 3oth a visit 
was paid to the Manchester Ship Canal’s Works at 
Eastham, and the newly-discovered old footpath or road 
inspected, 
Barrow Naturatists’ FrerpD Crus.—The first excur- 

sion of the season was made on June 3oth to Ravenglass, 
where the ruins of Wall’s Castle were inspected. A visit 
was then paid to Ross Camp, on Muncaster Fell. 

Luptow Naturat History Sociery.—The annual 
report of this Society has just been issued, and we re- 
gret to find that the Society has been compelled to 
draw upon its reserve fund. We trust the appeal to 
the residents will be successful. 

MancuesteR Microscoricat Socrety.—At the con- 
cluding meeting, for the present session, of the mounting 
section, the chairman, Mr. E. P. Quinn, in the course 
of a description of nearly 100 slides exhibited by him, 
said that they had been specially mounted to use that 
evening to illustrate the micro-chemistry and physics 
of the vegetable cell. As he desired to show them the 
cells in a condition as nearly as possible like that of 
the fresh tissues, he had mounted the specimens 
mostly in fluid media and principally in a o'4 per cent. 
solution of sodium fluo-silicate, which, whilst having the 
preservative effects of solutions of corrosive sublimate 
or carbolic acid, did not, like them, tend to take away 
the green colour which was in many cases so desir- 
able to preserve. Another advantage in using it is that 
it causes but little’alteration in the shape of the cells, 
owing to its slight solubility (four parts in one hundred) in 
water. Itis soldasa disinfectant under the name of Salufer. 

POISONS AND POISONING. 

A LecTuRE DELIVERED By C. Meymorr Tiny, Eso., 
M.B., Erc., BEFORE THE Royat INsTiTUTION OF 
Great Britain. 

(Concluded from p. 46.) 

HERE naturally . follows on what I have said re- 
specting this chemical action of poisons, the follow- 

ing important question :— 
Given knowledge of certain properties of the elements, 

such as their atomic weights, their relative position ac- 
cording to the periodic law, their spectroscopic characters, 
etc. ;—or given knowledge of the chemical composition, 
the molecular constitution, together with the general 
chemical and physical properties of compounds, in other 

words, given such knowledge of the element or com- 

pound as may be learnt in a laboratory—does such 

knowledge afford any clue whereby we may predicate 
the probable action of the element or of the compound 
respectively, on the living body ? 

1st. Let us limit our attention to the e/ements. 
The starting-point of this inquiry was the toxic 

properties of the metals, The work of Blake (1841) in 
this direction was afterwards extended by Rabuteau 
(1867). Their observations led them to the general 
conclusion that “the physiological activity of the metals 
increased with their atomic weight.” This broad general 
statement was modified at a later period by noting that 
the reverse was the case with certain groups of metals. 
Thus potassium (39) is more peisonous than sodium (23), 
and barium (137 more poisonous than calcium (41). 
These facts led Rabuteau to the conclusion that any 
comparisons of toxicity must be limited to the metals 
belonging to the same group. Husemann and Richet, 
however, pointed out that even this rule did not hold 
good, seeing that lithium having an atomic weight of 7, 
was far more poisonous than either sodium or potassium. 

Experiments on the metals were further conducted by 
Richet with the metallic chlorides, Grain by grain, at 
intervals of forty-eight hours, he added the chiorides to 
water in which he kept fish of a given kind. He then 
recorded the maximum strength of the solution of the 
metallic chloride in which these said fish would live for 
forty-eight hours, The conclusion at which he arrived 
was that the limits of the toxicity of a metal bore no 
relationship either to its atomic weight, or to any other 
chemical or physical characteristic of the metal. 

Bouchardat and Stewart Cooper, in a similar manner, 
experimented with the non-metals. Selecting the haloid 
group of elements, they noted that their toxicity was 
inversely to their atomic weight, flourine (19) being the 
most poisonous, and iodine (127) the least poisonous of 
the group, chlorine (35.5) and bromine (80) occupying 
their proper intermediate positions. But here again 
the group theory was inevitable. What was true of 
monad elements was not true of the elements of higher 
atomicity, the toxicity of selenium (79) being far greater 
than that of sulphur (32). 

With these facts before us there arises this question, 
Was a relationship to be expected between physiological 
action and atomic weight ? One poison acts on muscles, 
a second on nerves and nerve-centres, a third on the 
blood :—Is it likely, even supposing a relationship to 
exist between a certain group of elements and a given 
organ or a given structure, that the relationship would 
be the same in the case of all organs and all structures ? 
These researches (the outline of which I have briefly in- 
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dicated) suggest this much to future observers, viz. : 
First of all group your poisons according to their methods 
of operation, and then see how far the degree of toxicity 
of the terms of any one group show relationship to the 
atomic weights of such group. 

But the difficulties of comparison thicken when we 
consider the physiological action of certain allotropic 
modifications of the elements. 

Thus compare yel/ow phosphorus, a body readily in- 
flammable, soluble in bisulphide of carbon, firing by 
contact with iodine, with ved phosphorus, a body at 
variance with the yellow variety in the three respects 
named. Nor is this all. For ye//ow phosphorus is an 
active poison, two grains being a certainly toxic dose, 
whilst red phosphorus is an absolutely inert body. 

Take a second illustration. In its ordinary form 
oxygen plays the part of a life sustainer. But oxygen 
is only a life sustainer in its common form and at ordinary 

pressure. 
On this latter point I have no time to dwell, save to 

mention that if an animal be exposed to oxygen at 
three pressures, the resulting symptoms are not unlike 
those induced by strychnine, 

There is, however, an allotropic form of oxygen called 
ozone. The physiological action of ozone was the subject 
of a communication to the Royal Society of Edinburgh 
by Dewar and McKendrick (1873). Their experiments 
were made on both cold and warm-blooded animals, 
including amongst the latter themselves and their as- 
sistants, 

The results are remarkable, more particularly when 
we remember that the air with which they operated, at 
most only contained Io per cent. of ozone. 

Placing a large frog in a jar of air, and then ozonising 
the air, the frog in about half a minute closed its eyes, 
the respirations fell from 96 to 8 per minute, and the 
body temperature was lowered 4° or 5° C. The animal 
recovered in about 8 minutes, when pure air was ad- 
mitted into the receiver. Death resulted if the animal 
was exposed for any lengthened period to the action of 
the ozonised air, 

As regards the action of ozone on warm-blooded 
animals, Dewar records certain personal experiences, 
chief amongst which were a tendency to breathe slowly, 
an enfeebled pulse, and fits of sneezing. 

But now comes the curious part of the story, viz. that 
at the post-mortem on the animals that died under the 
influence of ozone, the blood was found to be venous. 
(The results were similar when pure ozonised oxygen 
was employed.) It is most remarkable that the fost 
mortem appearances of death from an intensified oxygen 
should resemble those of death from carbonic acid. 

I give these illustrations to show why there should be 
reason to doubt whether the physical or chemical pro- 
perties of an element can ever suggest either toxic activity 
or physiological action. 

2nd. Compounds. 
Is there any relationship between the chemical com- 

position or constitution of a compound body and its 
physiological action ? 

The first series of researches on this question was 
directed to determining whether, in the case of a salt, 
the acid or the base was, physiologically, the most im- 
portant ingredient (Blake 1841). 

No doubt most often the active agent of a salt is the 
base, but this is by no means uniformly the case. Pro- 

bably the solubility of a compound and the different 

proportions of acid to base in the salt (7c. whether the 
compound in question be an acid or a basic salt) are 
agencies which also help to determine the toxicity of the 

body and its physiological action. 
A second series of experiments was made by Blake for 

the purpose of showing that, given a series of isomorphic 
salts, the intensity of physiological action increased with 
the molecular weight. He further contended that salts 
crystallising in different forms had different physiological 
actions. On this basis he constructed a series of nine 
groups of salts, each group being characterised by special 
physiological actions, insisting with much reason that 
we possess in living matter a reagent (so to speak) 
capable of aiding us in our investigations into the mole- 
cular properties of chemical compounds. If from mole- 
cular constitution you can determine physiological action, 
probably from physiological action conversely you may 
determine molecular constitution. 

Another series of experiments in a similar direction 
were made by Schoffon the Continent, and by Fraser 
and Crum Brown in this country. 

Of these experiments the most important are those in- 
dicating how from bodies of vastly different physiological 
action you may obtain derivatives having similar pro- 
perties. 

For example, the pnysiological action of sfrychnine is 
primarily exerted on the spinal cord. Asa result, con- 
vulsions occur as a prominent symptom. But if we 
introduce into the strychnine molecule a methyl group 
(forming methyl-strychnine), the action of the drug is 
altered—methyl-strychnine paralysing (strychnine stimu- 
lating) the motor nerves. 

But here comes a curious fact. If we take morphine, 
or nicotine, or atropine, or quinine, or veratrine (none of 
which bodies are comparabie in their physiological action © 
to strychnine), and convert them into their methyl- 
derivatives, the methyl compounds formed (viz. methyl 
morphine, methyl-nicotine, etc.) are comparable in their 
physiological action to methyl-strychnine. 
We must admit these experiments to be striking. One 

treasures any experiment suggestive of the chemical 
constitution of a body indicating physiological action. 

But again :—The true physiological action of a drug is 
not so much its general as its selective action, this 
selective action being largely dependent on the dose 
administered and the mode of administration. 

For example: Inject into the circulation of a frog a 
small dose of veratrine, great muscular stiffness results, a 
large dose similarly administered not producing this 
effect. And now change the method of administration : 
Apply the sail dose directly to the muscle, you get no 
symptom ; but apply the /arge dose directly, and great 
muscular stiffmess results. Here see the modifying 
influence of dose and of the mode of administration. 

Again, the difficulty of ‘‘allotropism” in the case of 
elements, finds its counterpart in “ isomerism” in the 
case of compounds. Thus cyanogen and paracyanogen 
are bodies of identical percentage composition, and yet 
cyanogen is one of the most poisonous of gases, whilst 
paracyanogen is one of the most inert of solids. 

Or, again, take piperin and morphine. These bodies 
are of identical percentage and molecular composition. 
They agree (it is true) in being poisons. But how vastly 
different their physiological action !—the one an extreme 
irritant, the other a powerful narcotic. 

I fear we must admit that, as no @ priori reasoning 
could predict that by combining copper and sulphuric 
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acid a blue salt would be formed, so no a friori reason- 
ing, no knowledge of chemical constitution, can predicate 
what will be the special organ on which any given poison 
will act, nor, even supposing that the organ upon which 
the chemical activity of the drug will be exerted be known, 
what will be the nature of such chemical action. The 
science of drugs, like the science of chemistry, is, and 
must ever remain, an experimental science. 

And, be it remembered, the poisons of the toxicologist 
are the medicines of the physician. Physiological action 
is a subject-matter for experiment. Let the guard be 
jealously set and as rigidly maintained to prevent cruelty 
to animals ; but ask yourselves, whether to rob the higher 
creation of life and health rather than that one of the 
lower creation should suffer, be not a refinement of 
cruelty—the cruelty of cruelties ? 
Two general observations are suggested. And this 

first: The later age history of poisoning is the history of 
a profession. This profession we find closely associated, 
not only with the profession of medicine (the art of heal- 
ing), but with witchcraft, incantation, and charms. The 
threefold arts of poisoning, witchcraft, and medicine, 
moreover, become so closely allied to religion, as to claim, 
each and all, the shield of a sacred sanction and the 
protection of a Divine voice. Even that very word 
Pdppaxcs, the Greek for ‘a dispenser of medicines, is the 
same word used to imply ‘a witch’ and ‘a potsoncr.’ 
The modern scientist has once and for ever shattered the 
bond that united science with superstition. It was a 
special ministry of science to teach men that in the 
preparation of medicines the pharmacist required nostuffed 

_ crocodile to preside over the mysteries of his laboratory, 
Nor incantation to give virtue to his drugs. 
And this secondly : The villanies of the early poisoners 

can never again be practised in the light of the science of 
the nineteenth century. Science can and has done what 
legislation could never do. I claim that a_ science 
which, like a blood-hound, can track with cunning scent 
the minutest atom of a poison in the body, 7s helping 
forward the day when poison shall cease to be the 
instrument of a secret treachery, because there are 

eyes it cannot hope to evade, and a science whose in- 
vestigations it will not dare to defy. 

SSS 

Insect PowpErs.—These powders, according to a com- 
munication from M. de Tartaglia to the Echo Universel, 
are made from the pyrethrum of the Caucasus, which 
grows spontaneously in Dalmatia and Albania, and is 
now the subject of an extensive and lucrative commerce. 
The plant loves light, calcareous soils, free from damp. 
The planting is effected in spring and autumn, preserving 
a distance of two feet between the plants, and carefully 
removing weeds. The produce for the first year is 
insignificant; the second year it repays all expenses, 
and the third year the plants are covered with flowers. 
The crop from 24 acres of ground is 10 cwt., and is 
worth at present about £200 per cwt. Why is its cul- 
tivation not attempted in Australia or at the Cape? 

SULPHONAL, THE NEW Soporiric.—This newly-dis- 
covered compound, though itself free from smell or taste, 
is manufactured from mercaptan, one of the most mal- 
odorous products known. According to the Medical Press, 
the manufacturers of sulphonal have, in consequence, 
some difficulty in finding a place where they may carry 
on their business without the risk of proceedings for 
creating a nuisance. 

THE GROWTH OF CHILDREN. 
| fojfesaeae recently it was supposed that the growth of 

children, and in an analogous manner, of other 
young mammalian animals was a perfectly continuous 
process. Accurate measurements and weighings have 
shown, however, that such is by no means the case, and 
that, on the contrary, human growth takes place in 
certain periods, with intervening times of cessation. 

Some interesting data have been recently collected by 
Malling-Hansen, Principal of and Chaplain to the Royal 
Institution for Deaf-Mutes at Copenhagen, and have 
been communicated to Humboldt by Prof. Gadd. 

In this establishment, 130 children—boys and girls 
—have been daily weighed and measured since the 
beginning of the year 1884. 

In the weights three main yearly periods of increase 
may be distinguished—a maximum, a mean, and a mini- 
mum. The maximum period begins in August and ends 
in the middle of December, lasting four and a-half 
months. The mean period lasts from the middle of 
December to the end of April, four and a-half months, 
The minimum period extends from the end of April to 
the end of July, three months. During the maximum 
period, the daily increase of weight is three times as 
great as in the mean period, and almost all that is gained 
in this mean period is lost again in the minimum period. 

The increase in height likewise exhibits three main 
periods, a minimum, a mean, and a maximum. The 
minimum period begins at Copenhagen in August, and 
lasts until about the end of November, about three and 
a-half months. The mean period extends about four 
months, from the end of November to the end of March. 
The maximum period lasts from the end of March to the 
middle of August, four and a-half months. 

In the mean period the daily increase in height is 
twice as great, and that in the maximum period two and 
a-half times as much as in the minimum. 

The true period of growth, if we take both height 
and weight into account, extends from the end of March 
into December, and may be divided into two parts ; 
firstly, the maximum increase of height, and then the 
maximum growth in weight. 

During the latter period, the growth in height is so 
trifling that it may be regarded as a pause in growth. 

The mean periods of increase both in height and 
weight coincide for the greater part of their duration, 
but the growth in height is during this period relatively 
more considerable than the gain in weight. 

In like manner the minimum period for weight and 
the maximum for stature are chiefly coincident. The 
maximum period of growth is the pause of gain in 
weight, and is even attended with a loss in this respect. 

The periods of height begin and close about a fort- 
night earlier than the weight-periods. 

The periods of stature follow in an inverse order 
from the weight-period. The development of stature 
rises gradually from the minimum through the mean to 
the maximum, and sinks then suddenly to the minimum. 
The increase of weight rises at once from the minimum 
to the maximum, and sinks them slowly through the 
mean period down to the minimum. 

The fluctuations of the periods of weight are much 
more considerable than those of the height periods. 

One centimetre (3-8th inch) in height corresponds in 
the maximum weight period to an increase of 6 Ibs. 
3 ozs. (?) in the mean period to 16 ozs., and in the 
minimum period to 17 ozs. 
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It has doubtless not escaped the observation of atten- 
tive parents, that the growth of their children in height 
appeared to be approximately in an inverse proportion 
to their increase in weight. Butthe precise observations of 
Malling-Hansen havenot merely established this point, but 
have brought it into relation with the seasons of the year. 

But it is obvious that very much remains to be done in 
this by-way of biology. Malling-Hansen’s observations 
were niade upon children of both sexes between the ages 
of nine and fifteen. It is now necessary to inquire whether 
the same periods of increase in height and weight can 
be traced from the fifteenth year to the attainment of full 
maturity. Another point is the extension of the obser- 
vations to children of other races and in other climates. 
Malling-Hansen has already surmised a connection 
between the intensity of growth of children—and of 
course of all organisms—and the variations in the heat 
radiated by the sun upon the earth. He does not suspect 
that the fluctuations in the totality of heat derived from 
the sun are the direct, immediate cause of the variations 
in the increase of weight, but he, with Boys-Ballot, thinks 
it probable that an unknown agent proceeds from the sun 
in periods corresponding to the solar rotation of twenty- 
seven days. This unknown agent he supposes to arrive 
unconnected with meteorological conditions. Its sphere 
of action, he thinks, includes all organisms which, 
according to the time of the year, are differently sus- 
ceptible to the stimulus of this “ growth-energy.” 

In the meantime he points out in particular one among 
the many practical conclusions to which his observations 
may lead. As much as possible of the two periods of 
maximum growth—~ ¢., in height and weight—should be 
passed in the summer holidays. In this respect the 
Swedes and the South Germans have, by instinct or 

accident, outstripped the North Germans and the Danes. 
The former give their children two entire months of 
holiday in the summer ; in some parts even more. Some 
schools in the west of Germany, we must remark, give 
no holidays at all. 

The summer holidays should begin at the end of June 
and extend to the beginning of September, thus allowing 
full play for the maximum periods o1 growth. 
Besides. the above-mentioned three annual phases, 

Malling-Hansen has recognised periods o1 25 and of 75 
days within which the conditions of growth undergo 
cyclical variations. 

As regards the daily fluctuations, he finds that on the 
average of the three months, December 1883, and Janu- 
ary and February 1884, every boy in the institution lost 

_ about 30z. in weight between the conclusion of dinner, 
at two p.m. to nine p.m., and in the course of the night, 
from nine p.m. to six a.m., a further amount of about 
2ozs. From six a.m. to one p.m., just before dinner, 
each boy regained nearly 30z. Whilst the dinner effected 
in each an average increase of 280z. 

The following changes of height were observed in 22 
boys, varying from 13 to 16 years, during five weeks. 
From 6 to 8 a.m. there was a loss of 4 millimetres ; 
during lessons, 8 to 9 a.m., a gain of 3 millimetres ; 
from g to 10 a loss of 1 millimetre. From Io to 11 
(play-time), a further loss of 1 millimetre. Between 11 
and 12 a.m. (lessons), again of 2 millimetres; from 12 
to I p.m., a loss of 4 millimetres; and from I to 5 p.m., 
of 3 millimetres. Thus from 6 a.m. to 5 p.m. there wasa 
nett loss of g millimetres in height (nearly two-thirds of an 
inch). From 5 to 9 p.m. the changes were trifling, and 
from 9 p.m. to 6 a.m, there was a gainof 9 millimetres. 

CORRESPONDENCE. 
The Editor does not hold himself responsible for opinions expressed 

by hts correspondents, nor can hetake notice of anonymous com- 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as D 
guarantee of good faith. 

A CIRCLE PROBLEM. 

Your correspondent, “A. P. T.,” has again omitted to show 
the principle upon which his facts are based. The ciycum- 
ference of a circle=diameterxm (r=31416), and if, there- 
fore, we have two circles, A and B—A with diameter 8 ft. and 
B with diameter 12 ft.—then the difference of the circum- 
ferences of A and B={(12x7)-(8xz7)} ft.=(4x7) ft. If A 
and B had diameters of 10 and 15 ft., the difference of the 
circumferences would be {(15 x 7)—(1ox)} ft.=5 xm ft. Thus 
we see that the difference of the circumferences of two circles 
is always the difference of the diametersx7; and hence, 
when the difference of the diameters is always the same, the 
difference of the circumferences is always the same, no 
matter how small or how great the circles may be. This, as 
might be expected, is not the case with the difference of the 
areas of the circles, that difference being proportional to the 
difference of the squares of the diameters or radii. 

Your correspondent also, in quoting from ‘‘ Whitaker's 
Almanack,” has given us ¢he diameter of Venus instead of the 
diameter of the Earth, which is 7,926 miles (‘‘ Whitaker's 
Almanack,” 1888, page 78). One error, however, is a great 
improvement on four, and seems to show that “A. P. T’s” 
type-writer is not quite as incorrigible as he would have us 
believe. KUKLOs. 

COSMICAL ORIGIN OF HAILSTONES. 

Ordinary meteors fall on our earth in their own time and 
without waiting for any special terrestrial weather. Hail- 
stones, on the other hand, choose suitable conditions and 
appropriate weather. If Schwedoff's theory (mentioned by 
Mr. Williams in “ Table Talk,” No. 26 and following pages, be 
correct, we ought to hear of an occasional hailstone or shower 
of hailstones at times when terrestrial conditions are dia- 
metrically opposed to their production. Is there record of 
any such occurrence? If not, this seems to show a weak 
point in the theory. F. M. 

THE COLDNESS OF JULY 11 AND 12. 

Asa rule, the hottest day in the year in London is July 16th. 
We are therefore within a week of that date, and yet for two 
days I have been luxuriating in the warmth of an ever-ready 
gas fire. 

It would not be at all difficult to find two days in January 
warmer than these two in July; but as it would be rather 
confusing to compare with two, I take only one—the first 
that comes to hand :— : 

Minimum. 9 a.m. Maximum. 
eg. Deg. Deg. 

1877—January Ist .. 49°3 50°0 540 
1888—July 11th 42°8 45°4 557 
1888—July 12th 45°4 49°9 54:2 
These two days have therefore been colder than the Ist of 

January—July 11th by 51 deg. and July 12th by 32 deg. 
Memory is not a safe guide, but I remember no parallel in 
uly. 

J Some years back Mr. Glaisher, F.R.S., worked up the daily 
temperature at Greenwich from 1814 to 1873, and in that long 
period I can trace no days in July at all comparable with 
these, except two, one in 1836 and one in 1856, The precise 
figures are as follows :— 
Mean Temperature at Greenwich. Mean Temperature at Camden Sq. 

Deg. Deg. 
1836—July 20 .. 47°7 1888—July 11 .. 462 
1856—July 8 .. 480 1888—July 12 .. 481 

Wednesday, July 11th, is therefore absolutely without pre- 
cedent, and to-day is very nearly so. 

G. J. Symons, F.R.S. 
62, Camden Square, N.W., July 12. 



July 20, 1888, SCIENTIFIC NEWS. 71 
FECUNDITY OF SPARROWS. 

Your correspondent, Mr. J. P. Nunn, states in his letter 
_ (SctenTiFIc News, II. p. 21) some very interesting facts 

' concerning sparrows, but, unless these birds are remarkably 
prolific, I should like to know why they so far outnumber all 
our other species of land-birds. SIGMA. 

SSS — 

RECENT INVENTIONS. 
The following list has been compiled espectally for the SC\ENTIFIC 

NEws 4y Messrs. W. P. THOMPSON avd BOULT, Patent Agents, 2f 
323, Ligh Holborn, London, W.C.; Newcastle Chambers, Angel 
Row, Nottingham; Ducte Buildings, Bank Street, Manchesier; 
and 6, Lord Street, Liverpool. 

Propucinc Currents oF Arr.—A fanning apparatus 
has been patented by Mr. A. J. Boult, on behalf of F. 
Bisson. The apparatus consists of a rotary fan mounted 
in bearings; on the axis of the fan a small pinion 
wheel gears with a wheel of larger dimensions, and has a 
rotary motion imparted to it in each direction alter- 
nately; the motion in one direction being produced 
through a cord mechanism by the person using it, and 
jn the other by a suitable weight or spring. e 

Mirx-pan.—A milk-pan has been patented by Mr. J. 
Llewellin. The pan is constructed of a shallow recep- 
tacle, having hollow walls in two parts, the bottom of 
which are dish-shaped. The space between the two 
parts receives hot or cold water, to regulate the tempera- 
ture of the milk, which is placed in the inner portion, 
thereby causing the cream to rise. The water is 

-introduced through an opening having a cover, and the 
pan has a tap in the middle of the bottom to allow the 
water to be drawn off. 

ANEMOMETERS.—An anemometer has been patented 
by Mr. J. Hicks. The object is to substitute metal 
pressure chambers in place of those usually used. A disc 
of metal is mounted on a suitably shaped chuck, and has 
spun upon it a number of concentric annular corruga- 
tions, the centre of the disc being formed with a tubu- 
lar neck on one side, and its edge with a rim on the 
other side. Two of these discs are placed face to face, 
with the rim of the one within the rim of the other, and 
are soldered thus air-tight, thereby forming one section of 
the pressure chamber; any suitable number of these 
sections are connected together by the necks, which are 
placed one within the other, and spun over one another, 
and soldered air-tight. When required to indicate 
vacuum, the corrugated discs are made with convex 
outer faces and when for pressure they are made with 
concave outer faces. The interiors are protected by 
coating with india-rubber varnish and the exteriors with 
stove jet. 

TRANSFORMING ELEectRic Currents.—Mr. A. J. Boult 
has patented on behalf of S. Doubrava an apparatus for 
transforming electric currents. The invention is com- 
posed of a commutator consisting of a metal disc, 
revolving round a shaft. To the periphery of the disc are 
fastened insulating strips, and two contact brushes are 
so arranged that when one touches an insulating strip, 
the other touches the conducting part of the periphery. 
This commutator charges a condenser and discharges it 
afterwards into: the circuit through a larger condenser. 
When the disc revolves, the second coating of the 

smaller condenser is connected with the generator by 
means of one of the brushes, the disc, and a sliding 
contact, and this coating is charged to the potential of the 
generator ; by a further movement of the disc, this 
connection is broken, and the large condenser is connected 
by means of the other brush. By this means the smaller 
condenser is discharged into the larger one, through this 
into the circuit, and by the combination of these two 
condensers the potential will be lowered. By the 
combination of the condensers the high tension ot the 
generator is changed into a lower one in proportion to 
the relative surfaces of the condensers. 

Compass,—Mr. A. Gross has patented a compass for 
indicating when a vessel leaves its course. A hollow 
axle is fixed in the centre of the compass glass, anda 
forked piece of brass acting as a course setter is fitted 
thereon on the outside of the glass, witi: its ends resting 
on the rim of the compass. The axle is carried below 
the glass to within an inch of the compass card, and on 
its lower end is fitted another transmission fork. The 
ends of this fork are made of fine gold wires, fixed to 
have an outward spring and to reach the periphery of 
the card. The wires pass through the grooves of a slide 
and the perimeter ends are brought together or set 
apart by means of the slide operated by a pinion gear 
passing through the hollow axle, and having a racket 
adjustment fixed to it parallel with the glass. A piece 
of platinum wire is fixed at the north point of the com- 
pass connected with the magnetised bar of the card ; this 
wire is bent to give spring power with the end pointing 
to the glass. The cap of the card is made of tempered 
silver steel. The wires of a battery are so connected 
with the compass bow] and alarm, that when either of the 
wires of the lower fork comes in contact with the plati- 
num wire at the north point the circuit is complete. 
The wires of the lower fork limit the extent of deviation, 
so that when such deviation occurs the wires come into 
contact, and sound the alarm. 

Switcu.—A “ bell pull” electric-light switch has been 
patented by Mr. A. P. Lundberg. The object is to pro- 
duce a switch which will make good contact, and quickly 
“make” or ‘ break” contact, and which, with every 
fresh pull, will make and break contact alternately. A 
disc is mounted on a base of any insulating material, 
so as to be free to rotate on a centre. Two metallic 
terminals, also on the base and rubbing against the cir- 
cumference of the disc, are so arranged that every alter- 
nate quarter of a revolution of the disc causes metallic 
contact to be made or broken. The revolving disc has 
on its underside four pins fixed equi-distant from one 
another in a circle. Attached to the bases under the disc 
and pins is a bar, free to move vertically, having on its 
upper side a spring catch passing freely with the bar in 
a downward direction without disturbing the disc, but 
which engages with one of the four pins, when moving 
upwards, thus carrying the disc round a quarter of a 
revolution. The movement of the bar downwards and 
upwards will again move the disc through another 
quarter of a revolution by means of the spring catch 
engaging with the next of the four pins, and so, by con- 
tinually rotating’the disc, alternately making and break- 
ing the contact. The bar has attached to it a spring 
which, left to itself, holds the bar in a fixed position, so 
that after being pulled down it returns to that position. 
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SALES. 
The Charge for Advertisements in this Column is Sixpence for the 

first sixteen words, and Sixpence for every succeeding eight words. 
Advertisements for this Column should be recetved by first post on 

Tuesday to insure insertion in the following number, 

Wanted, by two experienced Mechanics, Model Work to do at 
home (Mechanical or Electrical). Specialities and ideas worked 
out to drawings, scale, or size. Good workmanship guaranteed. 
Moderate terms.—P. R., 40, Westbury Street, S.W. 

Practical Hints on Electro-Plating, etc. One stamp.— 
Address, HENRIC, 234, Great Colmore Street, Birmingham. 
Amalgamating Brushes, Scratch-brushes, Polishing Sand, 

Calico Mops, Rouge and Crocus Compositions, Nickel Salts and 
Anodes.—HENRIC, 234, Great Colmore Street, Birmingham. 

Fretwork, Carving, Turning, Woods, Tools, and all 
requisites. Catalogue with 700 illustrations, 6 stamps.— HARGER, 
Bros., Settle. 
Microscope Slides. In‘great variety. From 5s. dozen ; lists ; 

approval.—MIcroscopistT, 344, Caledonian Road, London. 
British Flowering Plants. Weekly supplies required for 

practical study.—Address, stating terms, B., 22, Osborne Terraec 
Clapham Road, S.W. 

- Do your own Electro Plating and Gilding. System inex- 
pensive. Particulars one stamp.—PERKsS, 47, Alexandra Road, 
Richmond, Surrey. - 

Steel Name Stamps, 3d. per letter. 
Post free.—F’. BALDWIN, Tuffley, Gloucester, 
Meerschaum and Briar Pipes Repaired, Mounted, or Cased, 

ambers fitted.— W. GEORGE, 324, Essex Road, Islington, London. 
“ Precautions on Introducing Electric Light,” by Killing- 

worth Hedges. Cheap editition. Is. 2d., post free.— GLOBE 
ELECTRICAL CoMPANY, 7, Carteret Street, S.W. 

Figures (set), 2s. 4d. 

EXCHANGES. 

Exchange Notices will be inserted in this Column at the rate of 
Sixpence for the first twenty-four words, and Threepence for 
every succeeding eight words. 

Advertisements for this Column should be recetved by first post on 
Tuesday to insure insertion in the foliowing number, 

Splendid Solar Microscope, in case, by Nairne, six powers. 
Exchange photographic apparatus.— R1pouT, Sunbury Common. 

100 Geological Specimens, named. Exchange, 10s. 
Approval.—Ho.peEn, Hoyland Nether, Barnsley. 

SELECTED BOOKS. 

Nature's Hygiene. A Systematic Manual of Natural 
Hygiene. By C. T. Kingzett, T.I.C., F.C.S., Ex- 
Vice-President of the Society of Public Analysts. 
Third edition. London: Bailliere, Tindall, and Cox. 
Price 7s, 6d. 

A Text-Book on Steam and Steam Engines. ¥or the Use 
of Students Preparing for Competitive Examinations, 
By A. Jamieson, C.E.,.F.R,S.E. Prof. of Engineering. ~ 
Glasgow Technical College. With 200 illustrations 
and four folding Plates. Third edition. London, 
Charles Griffin and Co. -Price 7s. 6d. 

A Manual of the Mollusca. A Treatise on Recent and 
Fossil Shells. By Dr. S. P. Woodward, A.L.S. 
With Appendix by Ralph Tate, A.L.S., F.G.S. 
With numerous Plates and 300 Woodcuts. Fourth 
edition. London: Crosby, Lockwood and Son. 
Price 7s. 6d. i 

A Text-Book of Biology. Comprising Vegetable and 
Animal Morphology and Physiology. By J. R. A. 
Davis, B.A.; Lecturer on Biology, University 
College, Aberystwith. London: Charles Griffin and 
Co. Price 12s. 6d. 

The Geological Evidences of Evolution. By Angelo Heil- 
prin, Professor of Invertebrate Paleontology at, 
and Curator in Charge of, the Academy of Natural 
Sciences of Philadelphia. London: Trubner and 
Co. Price 5s. 

*Handbook of the Amaryllidee. Including the Alstroe- 
meriez and Agavere. By J. G. Baker, F.RS., 
F.L.S., First Assistant in the Herbarium of the 
Royal Gardens, Kew. London: Bell and Co. 
Price 5s. 

Electro-Plating. A Practical Handbook on the Deposi- 
tion of Copper, Silver, Nickel, Gold, Aluminium, 
Brass, Platinum, etc., with descriptions of the 
Chemicals, Materials, Batteries, and Dynamo 
Machines usedin the Art. By J. W. Urquhart, C.E. 
Second Edition. London: Crosby, Lockwood and 
Son. Price 5s. 

Annals of Botany. Vol. ii, No. v. Edited by Pro- 
fessors Balfour, Vines, and Farlow, containing 
papers (illustrated by many plates). By A. Lister, 
G. Massee, J. R. Vaizey, F. W. Oliver, and other 
botanists. Notes and Reviews. London: Clarendon 
Press. Price ros. 6d. 

Water Engineering. A Practical Treatise on the Measure- 
ment, Storage, Conveyance, and Utilisation of 
Water for the Supply of Towns, for Mill Power 
and for other purposes. By Charles Slagg, 

A.M.LC.E., author of “Sanitary Work in the 
Smaller Towns,” etc. London: Crosby, Lockwood 
and Son. Price 7s. 6d. 

METEOROLOGICAL RETURNS 

For the ten weeks ending on Monday, July oth, 1888. Specially prepared for Sctentiric News from official reports. 

Mean Temperature. Rainfall. | Duration of Sunshine. 

Scotland, East | 49°5 degs., being 2°5 degs. below average. | §'9ins., being o'7 ins. above average. ' 449 hrs., being 20 hrs. above average. 

England, N.E, | 50°6 ,, » 39 5 ” ” | 41s, » 07 4 below ,, 476 5, » 55 5) below ” 

England, East | 53°6 5, 9» 273 49 ” ” 47 » OO 4, average 402 55 »» 104 3 ” ” 
Midlands cys || mp Ba 5c ag ap iy Sek » OF ,, above ,, | 380 ,, anda bane x 

England, South | 53'2 ,, » 19 35 ” ” | 5:35 » 3» ” ” |395 » » 77 99 ey) 9 
Scotland, West |51°7 4, » O08 4, ” ” 91, » 25 » ” ” 444 55 ” 9» ” ” 
England, N.W. | 52°5 45 » 23 ” ” 53 » bo ';, below *',, 391 5, » 63 55 ” ” 

England, S.W. | 53° ,, 9 IO 4 ” ” 68,, » 06 ,, above ,, | 435 ” » 49 4 ” ” 
Ireland, North| 521 ,, » 19 5; ” »” | $3 55 » 25 55 ” ” |413 9» a» 39 5), above yy 

Ireland, South| 54:2 ,, » OF 4 ” ” | 910.5 x 39 » ” ” 434 5 ” O 5, average 

The Kingdom...|52°4 ,, Sp LO ep or ny 6°45, 5 OC ay op Q A22eeey Ae EON, op 

Rainfall at the close of the period had risen to nearly an inch above the average for the kingdom, its distribution continuing 
unequal. Temperature and sunshine below the normal, 
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SCIENTIFIC TABLE TALK. 

By W. Martieu Wittiams, F.R.A.S., F.C.S. 

THE mysterious behaviour of the satellites of Jupiter 
during transit (#e. when travelling between us and 
the planet, and consequently appearing to cross his 
disc) has been observed and studied during the last 200 
years. The phenomena in question are most decidedly 
displayed by the fourth satellite, which performs as fol- 
lows :—On approaching the planet it becomes rapidly 
and increasingly fainter, until it touches the edge of the 
visible disc (the “dmb,” as it is technically called). 
When actually seen upon the limb it shines with mode- 
rated brilliancy for about ten or fifteen minutes; then it 
suddenly disappears, and remains invisible, in spite of 
using more powerful telescopes; after about ten or 
fifteen minutes more it reappears, but no longer asa 
bright moon. It has now become a dark spot, faintly 
grey at first, but gradually growing darker and darker, 
until it equals the blackness of its own shadow on the 
planet. 

As a matter of course these curious changes have sug- 
gested many speculations, mostly unsatisfactory, until 
Mr. Edmund J. Spitta took up the subject, and by in- 
vestigating it experimentally has at last solved the 
mystery. 

His first series of experiments were conducted by 
cutting out a disc of cardboard, 3? inches diameter, to 
represent the planet, and other little discs of paper to 
represent the satellites, the proportions of their dimen- 
sions corresponding to those of the objects they repre- 
sented. In the course of the experiments they were 
tinted with various shades, from white to dark grey, 
illuminated strongly by means of a condensing magic- 
lantern. These were placed about sixty yards distant 
from a telescope, and the results of placing the mock 
satellites in front of the mock planet were carefully 
observed. 

The “ albedo” or intrinsic reflected brightness of each 
of the differently shaded moons, and also that of the 

planet disc, were determined by means of Pritchard’s 
wedge photometer, and it was found that when a moon of 
equal albedo to that of the planet was held by its fine 
wire stalk in front of the planet it became invisible, with 
smaller albedo than the planet it appeared dark, with 
greater it formed a bright spot, the differences varying 
with the gradations of tint. This is simply what any- 
body would expect @ priori, but it was clearly desirable 
to establish it positively under the conditions of the 
experiment, 

The next series of experiments were made to determine 
the effect of proximity of the planet to the satellite with- 
out actual superposition. These proved that as the 
larger and brighter disc approached the smaller and less 
brilliant the latter appeared less and less bright, the 
phenomena of the approach of the satellites to their 
primary being closely imitated. 

Still, the mysterious changes, the extinction of the 
bright moon, and its reappearance as a dark spot remained 
unexplained, but so far the imitation of planet and moons 
was imperfect ; the mock Jupiter was a flat disc, not a 
sphere. 

Another series of experiments followed those above 
described ; in these the disc of cardboard was replaced 
by a sphere of plaster of Paris 3? ins. diameter, the other 
conditions of these experiments being similar to the 
preceding. 

The result is thus described by Mr. Spitta :—“It was 
found that the moons with the same albedo appeared 
black and grey as before, but what was far more surpris- 
ing, that all the phenomena of the dark transit could be com- 
pletely reproduced. 1 have witnessed the real phenomena 

very repeatedly, but I did not contemplate a reproduc- 
tion from the employment of such simple means,” He 
proceeds to describe this as follows: —“ Whilst the dark 
moon having an albedo of 0°13 was advancing towards 
the artificial planet its light becan wu fainter and fainter, 
but still of sufficient brilliancy to remain a bright spot 
when on the limb. Still continuing its journey across 
the artificial planet, and having arrived at an angle of 
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about 65 degs. measured from the centre, it became lost 
to sight, reappearing on arriving at an angle of about 
55 degs. to 60 degs. as a dark spot, which in a short 
time occupied in further progress became as black as its 
shadow. The effect was not a little surprising, seeing 
that it was totally unexpected.” 

Mr. Spitta’s expression of angles in the above require 
explanation, his zero being the centre of the circular 
image of the sphere as seen in the telescope, and his go” 
being the circumference or limb ; the intermediate angles 
of course in accordance with this. 

It was evident from the results of the previous experi- 
ments that these changes were due to:differences of albedo 
in different parts of the sphere, as the flat disc of the 
moons could not thus vary, and, therefore, a positive 
determination of such variations became a work of con- 
siderable interest. 

Mr. Spitta accordingly proceeded with this investiga- 
tion, using the wedge photometer, which is a long wedge 
of glass originally used by its inventor, Prof. Pritchard, 
of Oxford: (“the-heavenly body,” as the naughty boys 
theré call him), for determining the so-called ‘‘ magnitude” 
of siars by first inserting the thin end of the wedge 
between the observer and the star, proceeding until the 
light-of the- star is extinguished, and then noting the 
thickness ‘of glass which’ produces this effect. | This in- 
strument. was applied by Mr. Spitta (with precautions 
and modifications that space will not permit me to 
describe), to determine the albedo of his medel planet, 
which he found-to vary as follows. 

Over a cirele extending from‘centrality or o° of Mr. 
Spitta’s measure to 30° ‘in all directions the albedo was 
not perceptibly altered. It was that of the material, and 
is represented by the figure. , a 0°735 

At 40° it was reduced to ©'500 

” 50° i ” ” t 0°367 

9» 60 ” ” : 3 3105325 
” 65 ” ” 07261 

” 7° ” ” $ o172 

” 75 ” ww 0°133 

» 80 ” ” 0080 
” 83 ” ” Xie ++ 9°049 
y; 20730! 5 3 as ie sa OLO2T, 

The decrease with obliquity is thus seen to accelerate 
rapidly, the loss approaching approximately to the 
tangent of the angle. 

Here we have a curious physical fact, a strange optical 
iilusion, If we look at'a sphere such as a planet reflect- 
ing the sun’s light, or a plaster-of-Paris ball reflecting a 
strong artificial light and placed at a considerable dis- 
tance, we see a small disc which appears to be about 
equally luminous all over, but it is not so, nor nearly so. 
We are violently deceived either, by irradiation or 
some other optical proceeding not at present under- 
stood. 

SSS 

ADAPTATION OF STRUCTURE TO Hapits.—Says Mr. F. 
P. Pascoe, F.L.S., in an interesting work on ‘ Natural 
Selection”; “We admire the structure of the fore- 
limbs (So well adapted for burrowing) of the mole; but 
the rabbit, an unsurpassed burrower, is no more adapted 
for burrowing than its congener the hare, which never 
burrows. The common snake (Zvopfidonolus natrix), 
without fins like the viper, is a rapid and graceful 
swimmer, while the latter rarely goes near the 
water, ’ 

THE NATURALIST AT THE SEA-SIDE. 

Il].—Suore CoLLectine. % 

HE most discouraging circumstance about sitting - 
down to write a short article on shore-collecting is “4 

that the thing has been done very well already. Lewes, 
Gosse, and Kingsley have all put on paper their own 
experiences, and being practised writers as well as keen 
observers, they were able to write lively and profitable ;, 
sketches. However, their books are not in every house, 
and some of our readers, looking forward to seaside 
rambles, may be glad to be told how to set about shore- 
collecting. } 

Our first remark will be disappointing to some. 
There are many seaside. places of popular resort likely 
to be fixed upon for a summer holiday where little can 
be done in the way of collecting plants or animals. A - 
sandy shore is unpromising ; so is the neigbourhood of 
a big, muddy river. It is true that. even in such places 
as these the trained eye will find something of interest, 
but to the beginner they are barren. The good collect- 
ing grounds are rocky coasts, with deep, clear water, and 
shady pools overhung by boulders. As to time, the 
spring-tides (new and full moon) are much the best. 
For tackle, a shallow basket of no great size, jars of 
various kinds, and a hand net of strong muslin will be 
found indispensable. A small crow-bar and a stout 
hammer are desirable. It is hard to carry about all the 
implements which are likely to be wanted, and for this 
and other reasons a small party will usually fare better 
than the solitary rambler. Let us Visit in the first place 
a rock-pool at low water. Hydroid zoophytes, polyzoa, 
anemones, ascidian colonies, and small fishes. may 
be met with in such haunts. Lively little crustaceans 
will give employment to the net. Medusoids, left by 
the tide, may be seen pulsating in the clear waters. 
Another productive ground is to be met with around big 
blocks of stone. Turn over such as are not often shifted 
by the waves, and you will often find curious marine 
worms, some of monstrous size. To make the most of 
a good bit of shore the collector must not be afraid of 
wading out at low tide. He should leave his stockings 
at home, and walk out in strong shoes only. ; 
We advise those who mean serious work to bring 

back as much live stock as possible. Things that have 
dried in the sun, or have been shaken up with stones 
and sand, are seldom fit for real study. But many 
treasures of the deep, brought home in salt water, will 
live long in an extemporised aquarium, and may be 
anatomised or microscopised at leisure. Let the reader 
avoid the common delusion that to glue dried organisms 
upon white cards is useful work in natural history. A 
certain amount of thought must be put into every 
occupation if it is to turn out really productive. You 
cannot go far wrong if you set yourself steadily to make 
out points of structure, or to observe the mode of life of 
anything that crawls or swims. Have a note-book always 
at hand, and make endless drawings. 

A very serious difficulty which besets the beginner is 
to make out what he has got hold of. Even the prac- 
tised zoologist often needs a whole library of books to 
name his specimens. But if the determination of species 
be left to experts, a mere novice may hope with a little 
time and patience to find out what id of animal he has 
before him. A living teacher is best by far, and a 
course of practical zoology gone through in advance will 
save much labour. So will a few visits to any tolerable 
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museums of natural history. When actually on the 
coast, the collector must rely mainly upon one good, 
modern text-book of systematic zoology, which he will 
do well to have studied beforehand. 

In a recent article (Sctentiric NEws, vol. ii., p. 30) we 
mentioned some preservatives which will be helpful. We 
may also refer to another article on the marine dredge 
(Screntiric News, vol. ii.,p. 60). Thenaturalist who wishes 
to make the most of his holiday should practise not only 
shore-collecting and surface-netting, but also dredging. 
If equipped with the modest provision required by these 

three modes of capture, he will have abundant occupation 
in fair weather, and a moderate amount of skill and good 
luck will bring him so much material that even afew wet 
days willbe no hardship. The writer recollects with high 
satisfaction one stormy day in seaside lodgings, when a 
good fire was welcome, though the month was July. 
Torrents of rain dashed against the window, and there was 
no venturing out of doors till the cold and angry sunset 
came on, Buthourafter hour passed only too quickly, as | 

SWING BRIDGE CONNECTING THE STATE OF NEW YORK WITH THE STATE oF NEW JERSEY. 

fresh animals were placed under the microscope or in 
the dissecting trough. The notes and drawings made 
that day still bring back something of the delight which 
never fails to wait upon any step forward in the know- 
ledge of nature. 

SS 

THE LOW LEVEL BRIDGE ACROSS 
THE ARTHUR KILL. 

UR. illustration, borrowed from the Scientific 
American, gives a view of the great swing-bridge 

== = —— 

spanning the Arthur Kill and connecting Staten Island, 
New York, with the opposite shores of New Jersey, thus 
opening up five or ten miles of additional water front 
to New York harbour. 

The structure was erected by the Staten Island Rapid 
Transit Company. Its erection was authorised by an 
Act of Congress on June 16th, 1886, and two years were 
allotted for its completion. The plans and site were 
subject to the approval of the United States Secretary of 
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War, but he passed them without modification, after 
considering them for nine months. Work was at once 
commenced, but an injunction was obtained against the 
Company, which delayed progress for another six 
months. In spite of these difficulties, however, on June 
13th, the swing-bridge was swung round from the open 
to the closed position, thus completing the bridge three 
days in advance of the stipulated time. 

The trusses and swing-bridge are carried upon five 
piers of masonry, but much trouble was experienced in 
obtaining a solid foundation. 

The entire length of the bridge proper, exclusive of 
approaches, is 800 feet. It comprises two shore spans, 
each 150 feet long, covered by fixed trusses, and two 
draw spans, closed by the great draw-bridge. The draw- 
bridge is said to be the largest now in existence, its total 
length is 500 feet. When open there is a clear water- 
way 208 teet wide on each side of the central pier. 

The draw span was put together in four weeks, and 
the machinery was installed in another fortnight. The 
draw contains 656 tons, and each of the approaches $5 
tons of metal. The approaches have yet to be made, 
but it is anticipated that by the end of August trains will 
be running across thie bridge. 

SSS | 

POISONS IN THE WORKSHOP. 

(Continued from page 14.) 

F all the dangerous materials employed in the arts 
and manufactures, perhaps the one most to be 

dreaded is lead. This we say not by reason of the 
violence of the symptoms which it produces if introduced 
into the human body, but on account of the insidious 
nature of its attacks, and of the great number of manu- 
facturing operations in which it plays a part. 
We are not aware that the lead-miner is liable to 

diseases more and other than those which in general befall 
persons employed underground. Nor are the men em- 
ployed in smelting and refining lead, in the manufacture 
of sheet-lead and leaden piping, of shot, and of the chief 
commercial alloys of this metal, such as plumbers’ solder 
and type-metal, very frequent sufferers from lead- 
poisoning. The reason for their comparative immunity 
is that they have to deal with the noxious substance in a 
solid, insoluble, and non-volatile state. Their work, too, 
is very generally performed in the open-air or in open 
sheds. But it is when lead is made the subject of 
chemical operations that its hurtful character is most 
felt. 

Foremost among the dangerous preparations of lead 
stands the well-known paint white lead, a carbonate, or 
rather a mixed carbonate and hydrate of lead. Into the 
manufacture of this pigment there is no occasion for us 
to enter. But it is produced and consumed in vast 
quantities, and often occasions in the workmen who 
make or who use it the most characteristic and dis- 
tressing symptoms of lead-poisoning. The victim ex- 
periences severe cholic, ‘‘ wrist-drop” sets in—that is, the 
hands hang down uselessly at the wrist or can be 
raised only with great difficulty—a general tremor is 
experienced in all the limbs, and sometimes complete 
paralysis comes on. The cause of the mischief is re- 
vealed by a blue-black line in the gums below the roots 
of the teeth. 

Much of the ill-effects of the ‘white lead manufacture 
may be avoided by due care on the part of the men. The 

' chief precautions are strict attention to pergonal clean- 

liness, so that none of the dust of the white lead may 
remain on the skin. Na food or drink should ever be 
partaken of or be allowed to remain in any of the work- 
rooms, and “sulphuric acid lemonade” — that is, 
sweetened water with a few drops of pure sulphuric acid 
to the glass, enough to communicate a pleasant tartness 
without setting the teeth on an edge—should be used as 
the ordinary drink. It is not pleasant having to admit 
that in some cases where white lead manufacturers have 
provided protective appliances, such as hot baths, a room 
where such of the men as live at a distance may take ~ 
their meals away from the poisonous substance, all such 
precautions are neglected, if not positively refused. But 
the habitual use of white lead is as dangerous as its 
manufacture. The house-painter is constantly using 
white lead, not merely alone, but as an ingredient in 
most compound colours. The turpentine with which so 
many oil colours are mixed is highly volatile, and carries 
particles of white lead, too minute to be visible, into the 
mouth and lungs. Hence the painter—it is a painful 
deficiency that in the English language one and the 
same term is applicable to the artist and to the man 
who coats window-frames, doors, and walls with colours 
—is open to cholic and paralysis just like those employed 
in white lead works. ; 

Inthe hopes ofescaping this evil, a variety of substances 
have been proposed as substitutes for white lead, but none 
of them appear to suit the demands of the trade to an equal 
extent. Zinc white has, indeed, been used in practice to a 
very considerable extent, and possesses the great ad- 
vantage of not becoming discoloured if exposed to sul- 
phuretted hydrogen, coal-gas, etc. Another fraudulent 
use of white lead has been an unsuspected cause of 
poisoning. Everyone in these days knows what is 
meant by “ weighting” or ‘‘ loading” silks—a variety of 
practices by which a pound of genuine silk is converted 
into from 18 to perhaps 40 ozs. of a something which can, 
at any rate, be sold as silk. Now, in the case of white 
sewing silk this loading is chiefly effected by means of 
white lead, which is deposited on or attached to the fibre. 
Hence sempstresses, or ladies who often make use of 
white sewing silk, especially if they have the bad habit 
of biting off the ends of the thread, or trimming it with 
the lips before threading the needle, have been known to 
suffer from lead-poisoning. 

Girls employed in artificial flower-making, especially 
in the case of wax flowers, are often similarly attacked, 
as very many of the pigments used contain white lead, 
alone or in admixture. 

The manufacture of rubber articles is also not un- 
attended with danger, as compounds of lead are not 
unfrequently employed for giving weight. Lead meets 
us further in the paper-hanging trade. Perhaps it may 
have been somewhat overlooked because the attention of 
physicians, analysts, and of the general public has been 
mainly turned to the arsenical compounds still, un- 
fortunately, in so common use. But the lead is also 
there, and does its share of mischief. 

Red lead is much less poisonous than white lead. It 
is less soluble in the secretions of the body, much denser, 
and hence less liable to form dust, and its use is much 
less general. 
Chrome-yellow, the chromates of lead of various shades, 

will be discussed among the compounds of chromium, of 
which we shall speak below. 

Tin and zinc are both more evidently poisonous than 
lead. Yet their employment in the arts presents little 
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danger. We have, in former years, superintended the 
conversion of tons of tin into mordants, and their em- 
ployment in dyeing, tissue-printing, and colour-making, 

but we never witnessed any injurious effects from close 

and frequent contact with the solution of this metal. In- 
deed, in the manufacturing districts we have heard the 
saying that a dead dyer is as great a rarity as a dead 

donkey. (To be continued.) 

SSS 

WHIRLWINDS AND WATERSPOUTS.—I. 

LTHOUGH we have on two or three occasions 
referred to these strange incidents, we do not 

believe that our readers will object to a further notice of 
this momentous subject. Momentous, we may venture 
to call it, since from the trifling eddy of dust which we 

tee 
Fic. I.—OBSERVER WITHIN A WHIRLWIND, EXPERIENCING 

THE SENSATION OF A VERTICAL MOVEMENT. 

see before us on the highway, up to the waterspout which 
may overwhelm a vessel or ravage a plot of land, the 
revolving sand-pillars in the desert which have been 
known to bury a passing caravan, and even to the tornado 
and the hurricane, there is evidently one continuous 
chain of phenomena, differing in magnitude, but essen- 
tially alike in their laws and their causes. 

It is doubtless too much to hope that mankind will 
ever be able to prevent these catastrophes, but very much 
would be gained if we could obtain a few days’ warning 
of their approaching outbreak. The aborigines of the 
West Indies, whom the earliest European settlers extir- 
pated are said to have been able to foretell the advent of 
a hurricane for a week or more. That we, with our 
instruments of precision, cannot do as much is not to our 
credit. ; 
We here reproduce from La Wature representations 

ofwhirlwinds or dust-storms witnessed by M. H. Duhamel, 
of Gieres, Vice-President of the Isere section of the French 

Alpine Club. This gentleman, referring to the pheno- 
mena, described and depicted (Screntiric NEws, p. 561) 
writes :—‘I have been present at the formation, the 
transference, and the ultimate disappearance of at least 
fifteen whirlwinds or spouts of dust and of snow exactly 
resembling in height and shape that at Vincennes 
described by M. Gibert, but I have never seen the bodies 
raised collect in an opaque globular cloud as in the whirl- 
wind observed on May 13th last. In my observations 
the top always lost itself, forming a sort of 
streamer, All the whirlwinds which I have seen 
showed a movement of translation more or less 
regular, but the rotatory movement has always seemed 
to me to be from the right to the left. Ihave placed 
myself inside (fig. 1) whirlwinds of different sizes, and 
have always felt very distinctly both at the margin and 
in the middle an unquestionable sensation of upward 

Fic. 2.—TRICYCLIST RIDING THROUGH A WHIRLWIND WITH- 
OUT STOPPING ITS FORMATION, 

motion. I am certain that the matters carried up are 
distributed through the entire mass of the whirlwind. 
This I have not seen, but smelt in case of dust, and in 
case of snow or storm I have felt its contact with my 
person. 

Another point to be noted is that on placing myself in 
the centre of a whirlwind it has never vanished. Its 
action has not been in any way disturbed by my presence. 
On three or four occasions I have amused myself, 
among other places, on a road crossing the plain of 
Gfaisivaudan between Gieres and Grenoble, by passing 
at a great speed through a whirlwind (exactly of the 
shape and size of that at Vincennes), but in spite of the 
current of air caused by my transit upon a broad and 
high tricycle (fig. 2) the little whirlwind was not in the 
least disturbed by this trial. 

I must add that during the fifteen years for which I 
have been in the habit of travelling on this road I have 
always seen the whirlwinds formed at the same spot, 
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within, say 150 yards. But this place, situated in the 
midst of the plain, seems exposed (at least in the upper 
layers of the superincumbent atmosphere) to an enormous 
current of air from the north-east, coming through a pass 
in the mountain chain of the Chartreuse, opening upon 
the valley of the Isere at an altitude of about 2,600 feet 
above the latter. 

I cannot too strongly insist upon the absolute agree- 
ment of M. Glbert’s observation with all mine. The 
aspect of the furrow traced ¢hrough or im, not over the 
dusty soil is scrupulously accurate. This furrow records 
ina manner the oscillations of the base of the whirl- 
wind in its twofold movement of translation and rotation. 

(To be continued.) 

SS 
THE STABILITY OF THE FAUNA. 

1 the proportion of the several animal species in any 
country fluctuating or permanent ? In spite of the 

occurrence of such well-known facts as the decline and 
ultimate disappearance of certain living forms within 
historical ages, Professor K. Fuchs, of Pressburg 
(Humboldt), argues with great ability that, disregarding 
trifling changes, these proportions may remain unaltered 
for thousands of years, if only the climate and the 
vegetation do not vary. He, of course, excepts the direct 
or indirect agency of man, which makes itself widely 
felt as a disturbing factor, and that very frequently to 
his own injury.- The Professor shows that the animal 
world is self-regulating : any increase or decrease in the 
numbers of some given species involving at once a 
corresponding-—and sometimes more than proportionate 
—decrease or increase in some one or more other 
species. This fact, apparently very simple, involves a 
number of reciprocal bearings not unworthy of a passing 
notice. 
We may first glance at the mean duration of the life of 

animals. It may be readily shown that the mean life of 
an animal is inversely as its reproductive power, z.e., the 
more fertile any species the shorter is the life of the 
individual, whilst animals which multiply slowly 
necessarily reach a high age. Let us assume, to prove 
this point, that the reproduction of the hare is 2 per cent. 
or one-fiftieth daily, that is, among 1oo hares two are 
born daily (a quite arbitrary figure). In this case the 
number of hares can be permanent only on condition 
that their daily mortality is also 2 per cent. or one- 
fiftieth out of every 100 hares, two dying on the average 
daily, In other words, the death-rate must balance the 
birth-rate. Great fertility is, therefore, for the indi- 
vidual a mournful gift of Nature. We find, in fact, that 
small creatures which multiply very rapidly, are 
correspondingly short-lived. The small mean duration 
of life is generally effected amongst animals by a 
numerous destruction of the eggs and the young brood, 
and it does not, theoretically speaking, prevent indi- 
viduals from attaining a high age. 

What is the practical value for an animal of endurance, 
the power of prolonging its life under unfavourable 
circumstances, such as poor food, deficient shelter, a bad 
climate, in short, conditions which make existence a 
burden? Animals which, like most beasts of prey, 
rarely meet with a violent end will generally increase 
until, by dint of deficient food, etc., the death-rate equals 
the birth-rate. In enduring animals, especially if they 
have the misfortune to increase rapidly, so that great 
mortality is needed to effect an equilibrium, as among 

SCIENTIFIC NEWS. [July 27, 1888. 

the dog tribe, this condition is reached only when the 
general want has become very urgent. They are thus, 
so to speak, predestinated to distress, and their charac- 
teristic attributes, such as outrageous voracity, restless 
prowling and searching, have been evolved in conse- 
quence. Unenduring animals, 7.e., such as quickly 
perish under unfavourable circumstances, and which, in 
addition, increase slowly, so that a balance is reached 
even with a low death-rate, are destined for a lordly 
existence. As soon as want sets in their mortality 
rises, their numbers fall, and single individuals obtain 
scope, in consequence of decreasing competition, to find 
better food and shelter. 

Endurance, combined with rapid increase, presents 
advantages where times of scarcity and times of plenty 
alternate, say in the succession of summer and winter, 
or of dry and wet seasons. The numbers which such 
species may reach at the end of the good season render 
it probable that few places of shelter will remain un- 
discovered and unutilised, whilst the power of endurance 
will minimise the number of individuals which perish in 
the bad season. Hence we may expect to find enduring 
and fruitful animals in extreme climates, and non-endur- 
ing and slowly-multiplying species in equable climates. 
We shall find much instruction from the theoretical 

case of a country inhabited only by a single food-animal, 
say the hare, which can find food without limit, and 
which encounters only one devourer, say the fox. It 
will be seen at once that in such a case the foxes, faring 
abundantly upon the plentiful hares, will increase, and 
in virtue of their growing numbers will extirpate the 
hares daily more and more until the number of the latter 
is so far reduced that the foxes cannot catch a sufficiency, 
and begin to die out from want until they can catch no 
more hares than are born in the meantime. We then 
find an equilibrium. The hares can be considered as 
rendered stable when-.so many foxes are present as to 
devour the daily increase of the hares, sc that the 
number of hares remains unaltered. On the other hand 
the number of foxes may be called stable when hares 
have become so few that, in spite of all exertion, as many 
foxes die from tamine as are born in the meantime. 

As soon as any species increases above the equilibrium, 
it digs its own grave: the fox, in the case we have been 
supposing, by eradicating the hares, and the hares by 
facilitating the increase of the foxes. Inversely each 
species improves its condition by falling below the 
normal number: the fox, by rendering an increase of 
the hares possible, and the hares by contributing to the 
dying out of the foxes. 

A very interesting and seemingly paradoxical result 
is that as both the devourer and the devoured reach higher 
numbers the more difficult it becomes for the robber to 
seize his prey, the harder the booty is tocatch. In pro- 
portion as the conditions of the chase become less easy, 
the numbers of the food-animal increase, since the 
devourer meets with his minimum supply only when the 
food-animal is numerous. But—and this is the peculiar 
point—the devourers will increase because, from the great 
numbers of their prey, more of the former can exist 
than previously. Nature, therefore would do the beasts 
of prey an ill service if she made the chase easier, either 
by giving them greater resources, or by placing at their 
disposal more helpless and unprotected food-animals. 
They would soon devour down their prey to such a low 
number that few devourers could exist. 

(To be continued. ) 
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General J2otes. 
Tue Frencu ACADEMY OF SciENCES.—Professor Langley, 

of the Allegheny Observatory, has been elected, by a | 
large majority, a corresponding member of the Academy 
for the astronomical section. 

Tue ADULTERATION OF “ SpaNIsH JuIcE.’—According 
to Mr. B. Dyer, F.C.S., the substance sold as Spanish 
juice is largely adulterated with starch and glucose. The 
worst samples are those of French origin. 

Anti-rapic Hospitars.—According to Cosmos there 
now exist in the world twenty-three establishments for 
the preventive treatment of hydrophobia on the principle 
of Pasteur, and all conducted by his pupils. 

Tue Unitrep STATES SIGNAL SERVICE.—It appears pro- | 
bable that this department, which has rendered such 
signal services in meteorology, will be administered in 
future by civilians instead of, as heretofore, by military 
men. 

ExpEpItIon TO LAPLAND.—A Russian expedition, under 
the direction of M. Bashlund, an eminent astronomer, 
will be despatched to Lapland in August or September. 
M. Latkin, a St. Petersburg merchant, is providing the 
necessary funds. 

Smat-Pox In Martiniqu£.—In this island, containing 
a population of only 170,000 persons, there have been 
already, according to acommunication of Dr. Talairach to 
the Academy of Medicine, 2,300 deaths from this disease. 
The epidemic still continues. 

Joint Action or AIR AnD. Licht upon Mera 
Piates.—MM. Bichat and Blondlot communicate to the 
Academy of Sciences that if the rays of an arc-light are 
thrown upon a sheet of brass, and a current of air is 
directed against it at the same moment, a well marked 
electric action is set up. 

Carso-DyNnaAmiTE.—In this explosive, patented by 
Messrs. W. Borland and W. Reid, the nitro-glycerine is 
combined with carbon instead of kieselguhr. Its explo- 
sive force is greater than ordinary dynamite, owing, it is 
said, to the carbon absorbing a greater quantity of nitro- 
glycerine than the kieselguhr. 

DiscovEeRY oF AN OLD Roap.—In making the Manches- 
ter Ship Canal an old footpath or road has been discovered 
near Netherpool, about a mile and a-half from Eastham. 
The road is fifteen feet below the surface; it is paved in 
the centre with pebbles or boulders from the shore, and 
the curbs are built of blocks of red sandstone. 

BRANDY FROM Sawpbust.—A certain Herr Zeterlund, by 
boiling sawdust with hydrochloric acid under pressure, is 
said to have converted a part of it into glucose, from 
which alcohol was then obtained by the ordinary process. 
He calculates that each hundred-weight of air-dried 
sawdust might be made to yield at least 27 quarts of 
a 50 per cent. brandy. 

THe Errects OF EMANCIPATION ON THE AMERICAN 
Nrcro.—A medical contemporary states that the deterio- 
ration of the race, physically and socially, is unquestion- 

able. Before the secession tuberculosis was almost un- 
known upon full-bred negroes ; to-day their death-rate 
from this disease is twice that of the whites. Insanity, 
also, is becoming fearfully prevalent among them. 

ARSENICAL GLucose.—According to the Journal des 
Brasseurs arsenical glucose, 7#¢, containing arsenic 
derived from the sulphuric acid used in its production, 
is met with in commerce, and may be used in brewing 
and in the preparation of articles of food. The Société 
@ Encouragement pour ? Industrie Nationale offers a prize 
of 2,000 francs for the production from pyrites of sul- 
phuric acid free from arsenic. 

SirpHA Opaca.—We have already referred to the fact 
that this beetle has developed a taste for beet, and is 
giving French farmers a good deal of trouble. According 
to Miss Ormerod, this carrion beetle has also developed 
a taste for mangolds, and she has justissued a caution to 

| farmers, but unfortunately no remedy is known which 
will check the depredations of the insects if they appear in 
sufficient numbers. 

Tue Hirtites,---It seems probable (American Natura- 
list) that the renowned Hittite city, Carchemish, is to be 
sought at the site of Jerablus, from which the British 
Museum obtained, a few years ago, most of the Hittite 
monuments in its collection, The heads sculptured in 
these monuments are in many cases adorned with a pig- 
tail, similar in shape and position to that worn by the 
Chinese. The wearers of the pig-tail have Mongolian 
countenances, and it seems that a Mongolian race had 
obtained supremacy in some of the Hittite cities, 

GrassEs.—Mr. W. Wilson, jun., of Alford, N.B., has 
made some interesting observations on the growth of 
grasses. He found the first to appear above ground is 
the vernal grass, and is of opinion that it would make an 
excellent early fodder if introduced into sheep pastures. 
The crested dog’s tail persistently throws up leaves 
throughout the year, and Mr. Wilson thinks that 
in many situations a liberal introduction of it would 
afford succulent food for the whole season. Red, hard, 
and sheeps’ fescue were the latest grasses to start into 
activity. 

A New THERMOMETER.—A new thermometer for 
measuring the temperature of the air has been con- 
structed by R. Assmann. In order to protect it from 
influences of radiation and other sources of heat, he in- 
serts the bulb of the thermometer in a metal tube which 
is open at its lower end. An aspirator is fastened to the 
tube near the bulb, anda continuous current of air of 
about seven feet velocity passes the latter. Thus it 
assumes the true temperature of the air. The tube is 
made of highly-polished nickel-plated brass, in order to 
protect it from radiation. Experiments show that this 
thermometer gives entire satisfaction. 

INFLUENCE OF THE Moon.—A recent writer upon the 
subject mentions that at the Cape and in India wood- 
cutters insist that at full moon timber is full of sap and 
unfit for cutting. At the Cape, nuts and other provisions 
are said to spoil rapidly if exposed to moonlight, though 
this may be due to the fact that the light serves as a 
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guide to the insects. The editor of the Journal of 
Microscopy adds, in comment, that from many years 
residence in Essex he is well acquainted with the fact 
that no farmer’s wife (of the old school) will pickle hams 
in a waning moon. The days between new and full moon 
are chosen by the farmer to kill swine for home con- 
sumption, because, they say, the meat will swell with the 
moon, butin a waning moon it will decrease. 

Detection oF Corton-sEED Ort IN OLIVE O1L.— 
Ernest Milliau has, says the New York Jewellers’ Weekly, 
recently discovered a new, simple, and effective means of 
testing the purity of olive oil, which by many watch- 
makers is considered the best lubricant. This oil is 
frequently adulterated by the addition of cotton-seed oil, 
and M. Milliau has ascertained that nitrate of silver 
causes the two oils to separate. In order to test the 
oil it must be mixed with three times its volume of 
methylated spirits. The nitrate of silver is then diluted 
in water and poured into the mixture. If there be any 
cotton-seed oil it will rise to the surface in the form of a 
black paste. By this means the presence of even so 
small a quantity of cotton-seed oil as 1 per cent. can be 
discovered. 

MixtucHo Mactay.—We regret having to put on 
record the death of Dr. Miklucho Maclay, at the early 
age of forty-two. Having studied medicine and the 
natural sciences at Petersburg and Leyden, he visited 
Madeira in 1866, in company with Prof. Haeckel, of 
Jena, and afterwards Morocco and the Canaries. In 
1871 and 1872 he explored the north-western and south- 
western coasts of New Guinea, and visited Farther 
India, Malacca, and the Malay Islands. In 1876-78 he 
explored the northern coast of New Guinea. He re- 
visited this island in 1879, and finally returned to 
Russia in 1882. He had resided for some time at 
Sydney, where he founded a marine biological station. 
The greater honour belongs to Dr. Miklucho Maclay 
because, unlike another eminent Russian traveller, he 
could not be suspected of being a political or military spy. 

Deposits or LignitE in Iraty.—The rapid rise of 
Italy as a nation has naturally increased her desire to be 
self-supplying in coal for her war-ships, as well as for 
commercial purposes. Many attempts have been made 
to find this all-important mineral, but hitherto without 
suecess. Lignite, however, exists in large beds, and has 
been successfully used in the great iron and steel works 
at Terni. A new and apparently very extensive deposit 
of lignite has been found on the estate of Monteguidi, 
midway between Siena and Volterra, and in the vicinity 
of the boracic acid works, formerly worked by Count 
Larderello. The estate having been recently pur- 
chased by an Englishman, some specimens of the 
lignite have been brought to England for examination, 
and it seems that its heating power is 80 per cent. of 
Newcastle Hartley coal. This would therefore seem to 
be the nearest approach to a coal-find in Italy. 

APPLICATION OF CARNOoT’S PRINCIPLE TO ENDOTHERMIC 
Reactrions.—M. Pellat, in a communication to the 
Academy of Sciences, shows the impossibility of effecting 
endothermic reactions in opaque vessels at low tempera- 
tures. But this impossibility no longer exists if we 
allow a source of intense heat to act by radiation, a fact 
which is commonly expressed by saying that light effects 

the reaction. Thus the carbonic acid of the air is de- 
composed at ordinary temperatures by the green parts 
of plants, and the carbon combines with the elements of 
water. This is a decidely endothermic reaction, and it is 
therefore possible only by the radiation of an intensely 
heated body, the sun. The chlorophyll reaction can take 
place only under the influence of a radiant body of a 
higher temperature than that at which vegetable products 
become ignited. The higher the temperature of a radiant 
body the more its spectrum extends towards the ultra- 
violet. This explains the efficacy of the most refrangible 
radiations in setting up chemical reactions. 

Ascent oF Mount Kenta.—According to the Times a 
despatch just received from Zanzibar states that the 
Hungarian Count Teleki, who has been travelling for 
some time in the interior, was, in December last, on Lake 
Barengo. The Count had had numerous fights with the 
natives, but had always been victorious and had his 
caravan well in hand. He had ascended Mount Kenia, 
the lofty peak which lies far to the north of Kilima-Njaro. 
This mountain had never been ascended before, and 
Count Teleki states that it is higher than Kilima-Njaro, 
which is 18,700 ft. high; but, unfortunately, the Count 
does not give any figures. He proposed to go to the 
Samburu country. and visit the lakes Basso Ebor and 
Basso Erok, as he calls them. His companion (a lieu- 
tenant in the Austrian Army) and himself were both in 
good health, and he proposed to return to the coast in 
November next. In this connexion we may state that 
Dr. Hans Meyer now admits that his original estimate of 
the height of Kilima-Njaro was incorrect ; and that the 
old estimate of 18,700 ft. is more likely to be right. Dr. 
Meyer has just published in book form at Leipsic a narra- 
tive of his ascent of the mountain under the title of “ Zum 
Schneedomdes Kilimaudscharo.” 

ImacE OF THE Moon.—The following account of a 
curious meteorological phenomenon is given by Herr 
Kammermann in the Archives des Sciences Physiques et _ 
Naturelles, and is reproduced in Cosmos. At the moment 
of observation (5.30 p.m., October 29th, 1887) the sky 
was almost entirely covered with cirro-cumulus, save in 
the east, where there was a broad band of black clouds 
rising about 15° above the horizon. These two kinds of 
clouds were separated by others partaking at once of 
the cirro-cumulus and the cirro-stratus, in which took 
place the phenomenon recorded. The moon seemed to be 
in this intermediate layer, and was surrounded by a 
well-defined halo of about 5° in diameter. The interior 
of the circle was of an orange yellow, and this colour 
gradually faded away outwards into a whitish shade. 
The distinctness of the halo struck the observer, who was 
astonished to see that the luminous disc which he had 
taken for the moon was not our satellite at all, for the 
moon just showed itselfin a gap in the lower black 
clouds which had entirely concealed her hitherto. In 
about two minutes the mock moon disappeared, only the 
coloured circle still existed, and was evidently excentric 
to the moon, which was then at the edge of the lower 
belt of cumulus. Ina few moments afterwards it dis- 
appeared behind the cirro-cumulus. The diameter of 
the mock moon was about the half or two-thirds of the 
lunar diameter. The distance between the false and the 
true moon was about 5°, the latter being then 13° above 
the horizon. Such a meteorological phenomenon does. 
not seem to have been previously observed. 
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STANDARDS OF LIGHT AND ILLUMI- 
NATION. 

“THE fineness and precision of our senses in estimating 
quantities varies exceedingly, although they may be 

very sensitive to relative differences of magnitude or 
quality. One would think that the sense of vision was at 
least as well able to make a quantitative estimate as the 
senses of taste or touch. We have not much difficulty in 
guessing whether there are one, two, or three lumps of 
sugar in a cup of tea, or of telling by the muscular sense 
of weight whether a bus conductor has given two, three, 
or four pence in change ; but it is very difficult to judge 
with the same amount of accuracy, small as this may be, 
whether a room is illuminated by two, three, or four 
candles; if they are placed close together, and their effect 
is seen, while they are themselves hidden from view. 
Indeed, it is not easy to see much difference between the 
illumination produced by ten candles and by twenty. 
The increase appears more like an addition of two 
or three candles only. Those who go early to a 
concert are often nct aware that they have been sitting 
for some time in a room provided with about one quarter 
of the proper illumination, until the lights are turned up, 
when they suddenly realise that they have been waiting 
in semi-darkness. Neither the tea drinker or the hab:tue 
of the ’bus would allow himself to be thus deceived 
about sugar or pence. 

There wasno demand for a unit of light until the 
supply of gas became a subject of legislation. It was 
then enacted that the gas burned in an argand burner at 
the rate of 5 cubic feet per bour should yield a light 
equal at least to that produced by 16 sperm candles 
burning at the rate of 120 grains per hour. It is pro- 
bable that the most unscientific legislator was conscious (if 
he thought twice about it, though this would be asking a 
good deal) that this was not a very accurate unit, but it 
is also probable that the most scientific was hardly aware 
of the numerous causes of error, the vagueness of the 
attempted definition, and the general untrustworthy 
character of the so-called standard. Spermaceti is not a 
definite chemical substance. No description of the wick 
is given, and not only can candles be prepared to suit 
either the producer or the consumer, but it is notorious 
that such candles have been made. But when the 
standard candles have been obtained, it is found that no 
matter what care is taken to avoid draughts or to pro- 
vide uniform temperature, the illumination produced is 
constantly varying, and if two candles be found of 
exactly the same quality, and which burn at the same 
rate, they will not maintain the same light for evena few 
minutes in succession. 

The very article for which the ‘‘Parliamentary candle ” 
was to act as a standard, viz., the argand burner taking 
5 c. ft. of gas per hour, has been put forward as a stan- 
dard itself, it being claimed that when the flame is 
exactly three inches high, it gives a light of 16 candles, 
no matter what quality of gasis used. For disputes be- 
tween the consumer and the producer of gas, or, 
indeed, any other illuminating agent, this is doubtless 
sufficient, but for anything of the nature of a measure- 
ment for the purposes of any scientifie determination, it 
falls far short of a reliable standard. : 

The French “‘bec Carcel” is an oil lamp which gives 
a light of about 9°5 standard candles. This is subject to 
nearly as great fluctuations as the candle while it 
is burning, while, of course, the most elaborate specifica- 
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tion of its construction would not be sufficient to ensure a 

| tolerable accordance between lamps produced by different 
makers, to say nothing of wicks and oil. A very simple de- 
vice invented by Mr. J. Methven gets rid of the chief varia- 
tions of the argand burner. He merely places a screen be- 
fore it, and provides a rectangular hole which allows the 
light from the central part of the flame to pass, and 
the illumination is thus made independent of the height 
or the diameter of the flame. The quantity of light is 
evidently proportional to the intensity of the light of the 
flame, and this depends on the temperature of the com- 

| bustion, and on the nature of the gas, although it is quite 

| 
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HARCOURT’S PENTANE LAMP. 

possible that the ordinary gas of commerce does not vary 
in quality to an extent sufficient to produce any serious 
error. A very excellent standard for most purposes, 
when it is in the hands of an experienced operator, is the 
pentane lamp of Mr. Vernon Harcourt. Pentane is a 
definite chemical substance which can be obtained with 
little difficulty, and different specimens may be relied on 
as identical. This lamp has no wick, and gives a very 
steady light. The original form of the lamp is only fit 
for a laboratory, for a current of air has to be maintained 
in an apparatus by which one volume of liquid pentane 
becomes vaporised and mixed with 576 volumes of air, 
forming a mixture, when vaporised, of 20 volumes 
of air to 7 of pentane gas. 
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Mr. Harcourt subsequently modified this lamp and 
exhibited it at the Manchester meeting of the British 
Association before the Physical Section. Instead of 
burning a mixture of air and pentane, this form of lamp 
burns pentane vapour only, and burns steadily, although 
it has no glass chimney round the flame. 

From our illustration, which we owe to the courtesy of 
the Woodhouse and Rawson Electric Supply Company of 
Great Britain, it will be seen that the lamp is somewhat 
like an ordinary spirit-lamp, with a metal chimney above 
it. 

The chimney is composed of two portions, an upper 
and a lower one, the latter being doubled so as to main- 
tain the inner one at a constant temperature. 

On lighting the lamp and placing the chimney in posi- 
tion the flame rises above the edge of the lower tube, and 
by suitable adjustment of the wick can be made to enter 
the upper chimney. In the latter are two slots diametri- 
cally opposite to each other, and the flame is raised so that 
its tip lies between the top and the bottom of these 
slots. 

From experiments it has been learned that variations 
in the height of the flame do not produce much alteration 
in the amount of light radiated from its central portions ; 
so to obtain a light of given candle-power it is only 
necessary. to vary the distance between the upper and 
lower chimnies. To enable this to be done accurately, 
small gauges, one of which is shown to the right of the 
figure, have been made; one of these is placed on the 
lower chimney, the upper is lowered upon it, fixed in 
position by the clamping screws shown on each side 
of the lower chimney, and the gauge carefully with- 
drawn. 

After the lamp has been burning for from ten to fifteen 
minutes there is scarcely any variation in the height of 
the flame, and consequently the light emitted is for all 
practical purposes constant. 

The unit in Germany is a paraffin candle, 2 centi- 
metres in diameter, with a flame 5 centimetres high. A 
lamp burning “pear oil,” or amylacetate, without a wick 
is being introduced. 

M. Violle has suggested a standard which should 
please those who are devoted to the French metric 
system. He proposes to take as a unit of light, the light 
emitted by one square centimetre of platinum at the 
point of fusion. Of course a larger quantity of the 
molten metal is used, and a screen with a hole of an area 
of one square centimetre is placed before it. A mixture 
of solid and of liquid platinum behaves like a mixture of 
ice and water. Although the ice may be melting, yet as 
long as there is any left, the temperature will be that of 
freezing point, and conversely if freezing is taking place. 
The addition or withdrawal of the heat only melts or 
thaws the ice, and does not alter the temperature of the 
mixture. This action ensures a constant temperature, 
and therefore a constant intensity of light, for the sur- 
face of the molten metal would be the same under all 
ordinary conditions. The original experiments were made 
with an oxy-hydrogen furnace of elaborate construc- 
tion, Recent experiments, according to a paper by Mr. 
Dibdin, lately read before the Society of Chemical 
Industry, have been made with a thin sheet of 
platinum foil, with a screen in front, having a hole 
of a definite size, and a blowpipe behind, by means 
of which the temperature is raised until the metal melts, 
and a hole is pierced in the foil. The light, which was 
being continuously measured while it increased in | 

strength, is considered to be of a standard intensity at 
the moment of the highest measurement, just before the 
foil melts. It is said that this gives more reliable and 
uniform results than might be expected. The foil: is 
rolled off from one reel to another, so that the operation 
can be repeated with ease. 

There are several important considerations as to the 
colour of the light which is to be measured, and its rela- 
tion to the colour of the standard ; for example, it is a 
matter of individual judgment rather than a matter of 
measurement to compare the light of a candle with that 
of an electric are lamp. These considerations and the 
means of making the comparisons and measurements 
must be left for another occasion. 

It is not, however, merely light which we want, but 
illumination. A badly arranged system of electric arc 
lights may give a considerable amount of light, but the 
illumination produced may be very bad. The 
amount of light required to illuminate a room is very 
difficult to calculate, since it depends not only 
on the superficial area of the floor, but on 
the reflecting power of the walls, and this is dependent 
on their colour and height. One authority gives 20 
candles to 40 cubic yards of space, but it is impossible 
to apply such a formula to ordinary interior lighting. 
Out-door lighting is more easily reduced to rule, for 
there is but little assistance to be gained from reflection. 
For such cases Mr. Preece has suggested as a standard of 
illumination the iilumination produced by a “bec Carcel” 
at the distance of a metre, which is equivalent to a 
‘parliamentary candle” at 12°7 inches. The illumina- 
tion at the foot of an ordinary lamp post is about one- 
tenth, and that of the full moon, on a clear night, is 
about one-thirtieth of this unit. 

—- SA] — 

A NEw CIGARETTE MacuINnE.— Messrs. Jadowsky and 
Schmitt have, after a long series of trials, perfected 
a machine for the manufacture of cigarettes, which is 
remarkable for its ingenuity and workmanship. The frame 
of the machine consists of a cast-iron table, supported on 
angle iron legs, and the various organs of the mechanism are 
geared to a main spindle, which receives motion either from 
a hand crank or by power from a belt. At each revolution 
of the spindle a complete cigarette with cardboard mouth- 
piece is turned out. The tobacco, slightly moistened, is 
placed in an open trough, the bottom of which is in part formed 
by an endless cotton band travelling forward under a knife, 
which automatically cuts off the quantity of tobacco required 
for one cigarette. This quantity is then pressed into a cylin- 
drical form between a pair of semi-circular metal sleeves, and 
retained in this mould until a little piston pushes it into the 
paper envelope, which has, meantime, been prepared by 
another part of the machine. The tissue paper and the tape of 
cardboard for the mouthpiece are on separate rollers under 
the table, and the former is drawn between guide rollers under 
a printing roller, which prints the brand on to the paper. The 
paper band is then seized by a gripper, whilst a knife cuts off 
the length required to go round the cigarette, leaving sufficient 
length for the lap, which is gummed by being pressed against 
aroller. The piece of paper is next coiled over a mandrel, 
and then released from the gripper, which moves back to 
seize again the end of the paper tape, whilst the paper cylin- 
der is pushed into a metal tube. Meanwhile the cardboard 
tape has undergone a similar operation, and a little cylinder 
of cardboard is pushed into the tube from the other end, where, 
through its own elastic expansion, it jambs itselftight into the 
tube of tissue paper. This receives now its charge of tobacco 
from the mould already mentioned, and the finished cigarette 
is thrown on to a travelling band, which deposits it in a box 
at the side of the table.—/ndustrzes. 



since in the mountains there are immense egg districts 
which have escaped investigation. 

warm the soil. 
mountain where a deposit of eggs had been formed the 
year before, there issue from the earth thousands of 
small, white, feeble beings of about a quarter of an inch 
in length. On exposure to the light they soon take a 
dark-brown colour, and the earth seems sprinkled over 
with little black specks. 
to count them into a quarter-litre measure, which held 

that each spot of 50 square metres may contain 

become strong in their limbs. 
and they set themselves in motion, with a method, a | devoured. 

K, 
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Matural Wistory. 

THE STAURONOTUS MAROCCANUS; ITS 
DEPREDATIONS IN ALGERIA. 

M. Kuncxet pv’Hercutais, the eminent French entomo- 
logist, gives the following report of his observations in | 
the Algerian provinces attacked :— 

In the district of Tiaret the surface covered by the eggs 
of these insects in 1886 was estimated at 8,400 hectares, 
a hectare being approximately 24 acres ; in the district of 
Batna 130,000 hectares were infested; and in that of 
Setif the surface filled with eggs was more than 20,000 
hectares. But these figures are far below the reality, 

regularity which many generals might envy. They do 
not march in column like the ants, or like our armies, 

| but they advance forming a front of a more or less con- 

| day a regular stage. 

| more vigorous and agile. 

siderable extent. They do not appear to have any 
leaders, but they are doubtless directed by senses whose 
perfection we do not understand. Quitting the dry 
mountains, they march straight forward, traversing each 

They travel from 9 a.m. to 3 or 4 
p-m., and advance about 110 yards daily. They halt if 

| a cloud overshadows the sun, and they suspend their 

march altogether if the temperature falls or if rain comes 
on, They undergo five successive moultings, and become 

In two or three weeks they 
are halfgrown and measure then about 3? of an inch 

Locusts IN ALGERIA LAYING THEIR EGGs. 

Suppose that we are in April, and the sun begins to 
All at once, on the slope of the arid 

Five men fell to work one day 

12,285 individuals. This gives 50,000 to the litre, or 
5,000,000 to the hectolitre. Hence we may calculate 

25,000,000 of young locusts. 
Six days elapse, when the little tender, delicate beings 

Hunger makes itself felt, 

After the fifth moulting they measure 1 to 14 inch. The 
front of the army is now extended considerably. As 
long as the sun is above the horizon the invaders march 
op, running and leaping at the rate of more than 100 
yards hourly. In the twelve days from May 2tst to 
June 2nd they have been known to cross ten miles. 

Their evolutions now become more interesting. Sup- 
pose we are on a fallow field; we perceive the long and 
thick black line which marks the front of the invading 
army. We hear a peculiar rustling like that of a flock 
of sheep passing at a distance ; the army is at our feet 
and passes rapidly, but it reaches a field of barley and 
the pillage begins. It is wonderful to see the locusts 
nimbly climbing the stems. Five, ten, and more may be 
suspended to a single ear which bends beneath their 
weight. A few strokes of their mandibles cut away the 
protecting covering, and the tender grains are greedily 

The rear-guard eat up the fallen fragments 



34 SCIENTIFIC NEWS. July 27, 1888. 

and gnaw the lower leaves. In a few hours the pro- 
mising harvest has disappeared, leaving merely the stubble 
as a sad witness. 
When the army has thus marched for about 50 days, 

devouring all before it, it stops. The insects rest, their 
integuments split on the back, and they appear provided 
with wings. 

They can still run and leap, but they can also rise in 
the air. For about a week they fly up and down, and 
then suddenly soar off in immense bands, flying at great 
heights as long as the sun is above the horizon. At sun- 
set they descend and pass the night on the ground, 
resuming their flight the next morning. Soon they find 
upon the eastern or southern slope of a mountain, or on 
an arid plain, a spot suitable for depositing their eggs. 
The females run and leap about excitedly, sounding the 
ground here and there with their abdomen until a suitable 
spot having been selected, they bore the earth eagerly. 

Nature has placed at their disposal admirable boring- 
tools; the extremity of their abdomen is armed with 
instruments having the appearance of hooks, but which 
we cannot describe here. The shaft is bored to the 
depth of nearly two inches, when they cease excavating 
and begin to lay. As the eggs are deposited they secrete 
a frothy liquid, which envelops them. At the sane time 
each female covers her deposit with a layer of small 
grains of sand agglutinated together with great regularity. 
When thus covered, these egg-cases, buried to the depth 
ofan inch below the surface, are so completely confounded 
with the soil that they escape even experienced eyes. 
Only the Arabs are able to detect them. 

These egg-cases, or 6otheca, shown in our illustration 
borrowed from Za Nature, in which the report of M. 
d’Herculais is given in full, have the form of small 
cylinders slightly bent, rounded at bottom, and flattened 
at top. If we open one of these cases we find in it, 
symmetrically arranged, from thirty to forty eggs of a 
yellowish-white colour. 

According to an old belief prevailing in Algeria, the 
locusts, miscalled crickets, which invade the country 
from time to time, belong to the species Acridium pere- 
grinum. They are supposed to be brought by the 
Sirocco, from the Sahara and the Soudan. This is a 
mistake ; they are bred in the arid and desolate moun- 
tains of North Africa, and belong to the species Sfau- 
ronotus Maroccanus. 

This insect, which of course belongs to the orthop- 
terous family of Locustide, or, as the French prefer to 
call them, Acridide, is, when mature, of medium stature 
—the males being a little above an inch, and the females 
13 inches in length. It is of a reddish testaceous colour, 
relieved with fawn-coloured spots. Its elytra are tes- 
taceous, with scattered brown spots and marblings. The 
wings are transparent. The design of the thorax ren- 
ders it very easily recognisable. It has on each side a 
slight, oblique, and arcuated keel of a light yellow, 
bordered with brown within. On the sides is a round 
brown spot from which there issues a light yellow spot 
in the form of a crescent, more or less regular. 

SENSITIVENESS OF Prants.—It is not well known that 
plants, under certain circumstances, ¢.g., in their alterna- 
tions of sleep and waking, if subjected to variations 
of temperature, or if touched, perform certain move- 
ments which lead us to admit their sensitiveness, and 
compare certain of them with the lower members of the 

what we may call a diffused nervosity. According to La 
Nature, M. Baillon has recently discovered a new fact in 
support of this view. The tendrils are one of the chief 
seats of the manifestations of that kind of sensibility 
which is observed in plants. Those of Cissus discolor, 
which the learned Professor of the Faculty of Medicine 
has studied, are extremely interesting. If one of the 
ramifications of a tendril are submitted to the slightest 
friction, there is formed at once a node which becomes 
the starting point of a curve. Mr. F. W. Oliver has also 
observed in the labellum of Masdevallia muscosa, a speci- 
men of which flowered at Kew last year, some very curious 
movements. Some parts of the labelluni possess such 
an irritability that the touch of a hair, or the wing of an 
insect, will make it assume quite abnormal positions. 

Tue Fauna or Water-Mains.—Under this name Dr. 
Kraepelin (Cosmos) has studied the organisms found in 
the water supply of Hamburg. The water is taken 
direct from the Elbe without filtration. Hence many 
animal species living in the river are introduced into the 
underground conduits. Dr. Kraepelin has found about 
fifty species. Among fishes the most numerous are 
Gasterostens aculeatus, Gadus lota, Pleuronectes flesus, and 
especially the eel, some specimens of which reach the 
length of a foot. It has even happened that narrow 
pipes have been choked up by one of these fishes, just 
as it occurred some time back in the east of London. 
The Mollusca are represented by Gasteropods and 
bivalves. Insects are very rare, but small crustaceans 
swarm, and worms and polyzoa are numerous. The 
latter line the interior of the pipes with a mossy growth 
which interferes with the circulation of the water. Al-~ 
most all fresh-water fishes, as well as most Articulata 
and their larvee are absent. Species which breathe air 
from the atmosphere, and those which feed on plants 
perish ; those which feed on detritus, and which breathe 
the air dissolved in the water, survive. 

Locusts 1n Europr.—The same species which is lay- 
ing waste certain districts of Algeria, is hard at work in 
Hungary over a vast extent of territory, especially in 
the counties of Moglod and Peczel, and in that of Pesth, 
The fields of wheat, barley, and maize, as well as the 
gardens, vineyards, and orchards, are being ravaged. 
Heavy falls of rain do not seem to have destroyed the 
insects. Another species is at work in Sardinia and in 
the neighbourhood of Rome. 

A New Case oF ParTHENOGENESIS.—M. A. Ernst 
(Cosmos) believes that he has found a case of partheno- 
genesis in the vegetable world, in a plant which he has 
discovered near Caraccas. This plant, which yields fruits 
without having been fecundated, is named Disciphania 
Evnstit. The discoverer has cultivated several specimens 
of this plant with every precaution to prevent fecundation 
by the conveyance of pollen, either ot the wind or of insects. 

Hatcutnc Ova sy ELecrricity.—Searching through 
some back numbers of the Oéesterrichische Landwirth- 
schaftliche Wochenblatter, we found it stated, on the 
authority of Dr. Virson, Superintendent of the Italian 
Experimental Silk Farm at Padua, that the hatching of 
silk-worm eggs may be accelerated by ten or twelve 
days, and a yield of at least 40 per cent. larvz secured 
by exposing the eggs for eight or ten minutes to a current 

animal world, possessing not, indeed, distinct nerves, but ; of negative electricity from a Holtz machine. 
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FRUITS. 

CONSIDERED FROM A DARWINIAN Point oF VIEW. 

STUDY of some of the common fruits that we 
eat at table gives us some excellent examples 

of the Darwinian theory of natural selection and the 
survival of the fittest. 

Let us begin by comparing the botanical definition 
of a fruit with the structures popularly known under 
the term, “ fruits.” A fruit, as botanically defined, 
is simply the matured ovary of the plant after fer- 
tilisation has taken place; but in the case of many 
of the fruits we eat at table other parts of the flower 
are included. 

The simplest form of fruit is simply a case en- 
closing a single seed; such a fruit is called an 
achene. The buttercup is a good example of this 
form of fruit, and each of the individual fruits of the 
strawberry is an achene. The seed case is known as the 
pericarp, and usually consists of three layers: an outer— 
the epicarp ; a middle—the mesocarp ; and an inner—the 
endocarp. 

The simplest form of succulent fruit is the drupe. In 
this the seed case has become succulent and fleshy, and 
its three component parts are distinguishable, and have 
taken on different functions, for reasons we shall after- 
wards see. The epicarp forms an external, usually highly 
coloured skin; the mesocarp forms the succulent matter ; 
while the endocarp forms a hard, protective covering for 
the seed. Examples of this form of fruit are the cherry, 
plum, etc. The blackberry and raspberry are formed by 
an aggregation of such drupes placed on the enlarged re- 
ceptacle. These are known as compound drupes, and each 
separate fruit is a dvupel, each drupel having, of course, 
the same structure as the cherry. 

Such fruits as the above are frue fruits, but let us 
now notice a few well-known examples in which other 
parts of the flower go to form the so called “‘ fruit.” These 
are spurious frudts. In the first place, let us take the straw- 
berry. In this the red, swollen mass is simply the end of 
the stalk, which has become succulent, while the fruits 
themselves are the yellow bodies in the surface, which are 
commonly called seeds, each of these fruits, as we have 
seen before, being an achene. Again, the end of the 
stalk, or receptacle, instead of bulging out, as in the 
strawberry, may become hollowed out so as to enclose 
a cavity in which are placed the fruits. The fig is 
an example of this. The fig is thus a strawberry 
which has become, so to speak, invaginated. The 
type of fruit termed a dervy is a succulent fruit in 
which the seeds are imbedded in a pulpy mass—e.g., 
the gooseberry and grape. The blackberry, raspberry, 
and strawberry are therefore not true berries at all. 
Now let us take the afple. This is a still more modified 
form, as the calyx tube, in addition to the pericarp, en- 
closes the seeds. The calyx tube has become fleshy and 
forms most of what we eat; the mesocarp also is fleshy; 
while the epicarp and endocarp form two horny cases. 
Finally, the most modified fruit is the sulberry. Here 
the group of flowers, the petals of which have 
become succulent, forms the so-called mulberry fruit. 
The pineapple is another example of this kind. 

These few familiar examples will suffice to show what 
different parts of the flower go to form what are popu- 
larly known as fruits, and also what different parts may 
become succulent. In the cherry, blackberry, raspberry, 
etc., it is the true seed case which becomes succulent ; 

. 

in the strawberry it is the swollen stalk ; in the apple 
the calyx tube; and in the mulberry the petals of the 
flowers themselves. 

Now let us consider the reason why some fruits are 
succulent and others hard; why some are sweet and 
others bitter ; and why some are highly coloured and 
others dull. The primary object of all fruits is the per- 
petuation of their species, by means of dispersing their 
seeds. It is obviously of advantage for the seeds to be 
scattered over as wide an area as possible, because only 
a certain number of plants can grow in a certain area. 
The seeds have no inherent power of locomotion ; hence 
they must avail themselves of such opportunities as occur. 
The simplest agent in dispersal is the wind, and seeds 
which avail themselves of this means are either minute, 
so as to be easily blown about, or else they are downy, 
as in the dandelion, so that they can float a long way in 
the air. The second means of dispersal is by animals, 
chiefly birds, and such seeds avail themselves of this 
means which cannot be dispersed by the wind. Ani- 
mals may cause dispersion of seeds in two ways. Firstly, 
by carrying earth with seeds imbedded in it in their 
claws. A good example of this is given by Darwin, who 
states that he obtained a piece of earth which had been 
found sticking to the leg of a partridge, and since then 
had been kept three years, but when wetted and placed 
under a bell-jar, he obtained no less than eighty-two 
plants from the seeds imbedded in it. This also shows 
the length of time that seeds retain their power of germi- 
nation. Secondly, animals may disperse seeds by 
swallowing them as food. Theseeds of such fruits are 
protected by a hard coat, which resists the action of the 
digestive fluids of the animal’s stomach, and the seeds 
thus pass out in the excrement uninjured, and get dis- 
persed during the peregrinations of the animal. Fruits 
which attain the dispersal of their seeds in this way 
become as succulent and sweet as possible, and acquire 
bright colours to attract the birds and other animals ; but 
this does not take place till they are ripe, for otherwise 
they would be eaten before the seeds were mature. In 
other words, such fruits strive as hard as possible to get 
eaten. Take, for example, the wild strawberry; the 
young strawberry is green and sour, to prevent being 
eaten till the seeds are mature; when, however, the 
seeds are attaining maturity, the receptacle becomes red 
and succulent, to attract the notice of the birds ; the latter 
swallow the pulpy receptacle and with it the small 
yellow fruits; the receptacle is digested, but the seeds 
pass through uninjured and so become dispersed by the 
flight of the bird. 

Hence we see the reason for fruits becoming succu- 
lent and sweet is in order to make themselves attractive 
food for birds and other animals, and so ensure the dis- 
persal of their seeds. Such fruits we may call attractive 
fruits. But this explanation will not account for the 
origin of the nuts or deterrent fruits. In these it is the 
seed itself which is nutritious, owing to the large store 
of albuminous material destined for the young embryo 
plant. Owing to this large store of food, these fruits do 
not require dispersal, hence do not make themselves at- 
tractive ; on the contrary, they make themselves as re- 
pulsive as possible, and devote all their energies to 
prevent getting eaten and to preserve their nutritious 
seeds, as it is evident that these seeds, since they are 
digestible, will cause destruction of the species if they 
are eaten. 

These deterrent fruits may be protected by a prickly 
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coat, asin the chestnut, or a nauseous covering, as in the 
walnut ; and it is interesting to note that it is the same 
part that becomes filled with bitter essence in the walnut 
which in the cherry or plum becomes sweet and eatable. 
Again, these fruits, instead of being highly coloured to 
attract the notice of animals, are invariably green while 
on the tree, and brown, like the soil, when they fall to 
the ground, so as to escape the notice of the animals. 

The extent of the protection depends on the animals to 
whose attacks the nuts are exposed. The European 
walnut has only a few woodland animals to guard 
against, while the American butter-nut has to withstand 
the teeth of the forest rodents. 

Take, for example, the cocoa-nut. This contains a large 
store of food-stuff intended for the embryo plant. This 
accounts for the milk in the cocoa-nut, but not for the 
fibres on the outside! Let us consider the reason for 
the presence of these fibres. The cocoa-nut grows at a 
considerable height, and so has to fall some way to the 
ground when ripe; also it is subject to aggravated 
assaults from our revered ancestor, the prehensile ape. 
This accounts for the presence of the fibrous coat of the 
nut. It is remarkable to note that the fibrous coat of the 
cocoa-nut corresponds to the succulent part of the cherry 
and the bitter coat of the walnut. 

Finally, Darwin has shown that there is considerable 
evidence for believing that the peach is derived from the 
almond by artificial selection. This is interesting, as it 
shows the actual conversion of a deterrent fruit, the al- 
mond, into an attractive fruit, the peach. 

Lastly, let us consider the origin of fruits. The doc- 
trine of natural selection tells us that in uncultivated 
plants—7.e.,iplants in a state of nature—no part can be 
present that is not of direct use to the plant ; and, in the 
case of fruits, no part can be present that is not directly 
concerned in the preservation and dispersal of its seeds. 
Hence it is absurd to suppose that fruits were created 
for man’s special benefit, for if man was the chief eater 
of fruits, the latter would soon disappear from the face 
of the earth, from insufficient dispersal of their seeds. 
The origin of fruits is due to natural selection, and 

furnishes us with some of the best examples of this law ; 
for, in the case of plants, we at once get rid of the idea of 
voluntary effort, so difficult to escape in the case of ani- 
mals ; for we are apt to imagine an animal consciously 
striving to better itself. Take, for instance, the giraffe ; 
we are apt to think of the animal as consciously endea- 
vouring to increase the length of its neck in order to 
reach more food; whereas it is really those which have 
accidentally longer necks which survive. In the case of 
plants this is avoided, as we should never imagine a fruit 
striving to make itself succulent in order to attract birds. 

Let us first consider the origin of attractive fruits. All 
fruits were not originally alike; some happened to be 
sweeter than others, owing to an accidental deposit of 
sugary matter in their tissues. These were at once eaten 
by birds, and the more sour ones rejected; the ones 
eaten consequently survived, and the sour ones went to 
the wall. The seeds of the ones eaten gave rise to 
others, which reproduced the characteristics of their 
parents ; and the most attractive of these were eaten, and 
the others rejected, and so on, generation after generation, 
the fruits becoming more and more succulent, because 
the most succulent ones were eaten and survived. 
This process may be carried still further by artificial 
selection, so that the original object of the fruit is lost, 
and fruits can be produced which have no seeds. In \ ception of existence without a beginning. 

this way, finer fruits are produced, as the nutriment 
originally intended for the seed now goes to the fruit. 
We should naturally expect that attractive fruits did not 

appear on the earth till there were animals which would 
eat them ; both must have developed simultaneously and 
in mutual dependence on each other. So we find no 
traces of the succulent fruits, even in so late a geological 
formation as that of the lias or cretaceous cliffs, for the- 
simple reason that there were no animals to eat them; 
the birds of that period being carnivorous, while the 
mammals were mostly kangaroos or marsupial wolves. 
It is only in the modern tertiary period that we find the 
earliest traces of the rose-family, the greatest fruit bear- 
ing tribe of our modern world. 

We now come to the origin of deterrent fruits. The 
origin of these is exactly the reverse of the origin of 
attractive fruits. The seeds of these, stored with food 
for the young plant, were exposed to the attacks of birds, 
monkeys, and other animals, and were thus destroyed. 
But as no two fruits are exactly alike, some happened to 
have a harder or more bitter shell, and these alone sur- 
vived. The hungrier their foes, the more need was 
there for protection, and so the bitterness and hardness 
went on increasing generation after generation, and the 
nut which best survives on the average is that which is 
the least conspicuous in colour, has a rind of the most 
bitter taste, and is enclosed in the hardest shell. - 

Thus, as Grant Allen says, “Nature is a continuous 
game of cross purposes. Animals perpetually outwit 
plants, and plants in return once more outwit animals; 
or those animals alone survive which manage to get a 
living in spite of the protections adopted by plants, and 
those plants alone survive whose peculiarities happen 
successfully to defy the attacks of animals.” 

— +. SSS 

Meviews, 
Whence Comes Man, from “Nature” or from “ God” ? 

By Arthur John Bell. London: W. Isbister, 
Limited, 1888. 

Mr. Bell says in his introduction that he is “‘only an 
ignorant person,” not possessing ‘“‘any deep knowledge 
of theology, philosophy, or science,” and pretending to 
“no more than an average amount of common sense.” 
But we may safely supplement his remarks by adding 
that he has more than the average amount of courage— 
to give its noblest name to the quality he manifests— 
for he has in all his ignorance ventured far into the 
deepest problems of theology, philosophy, and science, 
and traversed the conclusions of men who surpass him 
in knowledge as much as he surpasses them in temerity. 
Weare sorry that Mr. Bell did not devote himself 

more earnestly to the serious effort needed for rightly 
understanding the meaning of the great men he takes 
to task ; he would assuredly have met with his reward, 
for he seems to be possessed of that degree of in- 
telligence which renders the achievement possible. As 
it is, he has in many instances misunderstood their 
meaning, just because “common sense” will no more 
enable a man to grapple with philosophical or scien- 
tific difficulties than it will enable him to navigate 
a ship or conduct a campaign. For example, he 
quotes Spencer as follows: ‘‘Self-existence, therefore, 
necessarily means existence without a beginning; and 
to form a conception of self-existence is to form a con- 

Now, by no 
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mental effort can we do this. To conceive existence 
through infinite past time implies the conception of 
infinite past time, which is an impossibility.” On this 
passage he makes a comment which is nothing less than 
absurd. “I, that true?” he says. “I can certainly think 
a fortnight. Does it take fourteen days to ‘think’.a 
fortnight ? Does it take a longer time to think a fort- 
night than to ‘think’ a week; and a shorter time than 
to think a month? When Mr. Spencer uses the word 
“conception, he is evidently thinking not of ‘concep- 
tion,’ but of ‘experience. Let us change the word 
conception’ to the word ‘experience.” ‘To ex- 
perience’ existence through unfinite past time, implies 
the ‘experience’ of unfinite past time, which is an 
impossibility. Of course it is. But a conception of 
unfinite past ‘time’ isnot. It is simply the thought 
of time wéthout limit, and is simply what I call a 
‘private’ idea, the formation of which presents no 
difficulty.” 

Now, all this rigmarole has come about because Mr. 
Bell has not taken pains to understand exactly what 
Mr. Spencer and other instructed and thoughtful people 
mean by the terms they use. Mr. Spencer certainly is 
not thinking of experience when he speaks of conception, 
and to change the one word for the other is to make non- 
sense of what he says. Mr. Bell’s failure to grasp the 
meaning of the passage he quotes has led him not only 
into this injustice, but into the bewildering and ludicrous 
criticism he gives. When he began to write about 
“thinking a fortnight,” he should have said, if he wished 
to parallel Mr. Spencer, that a fortnight necessarily means 
fourteen days, and that to form a conception of a fort- 
night is to form a conception of fourteen days; if he had 
done this he would have seen at once that such a line 
would lead him nowhere in particular, and he would 
have given it up. But he does not accurately follow 
accurate thinking, so his own thinking about it is mud- 
dled and confused, and he lands himself in absurdity. 
As to his remark about a conception of infinite, or un- 
finite, past time presenting no difficulty, we must say that 
its audacity would have been more startling had he re- 
frained from showing us that he makes it on the ground 
that he can “conceive a million” years in as short a time 
as he can “‘ conceive a moment.” 

Again, he quotes Mr. Spencer as follows: “To say 
that space and time exist odjectively, is to say that they 
are entities ;” and he comments—“ On the contrary, it 
seems to me that only one of them—‘ space ’—is ‘ objec- 
tive,’ and therefore an entity ; while‘time’ is the name 
of a thought, and therefore ‘ subjective.’”’ 

Surely even common sense might have saved poor 
Mr, Bell from this blunder! Mr. Spencer quite plainly 
States that 7f space and time are said to exist objectively, 
then such an assertion is equivalent to saying that 
they are entities; whereupon Mr, Bell dashes at him 
headlong, and attacks a wholly imaginary statement 
to the effect that both ave objective, and therefore 
entities. 

After a long attack, conducted mainly on the princi- 
ples displayed in the above examples, it is not a surprise 
when Mr. Bell tells us that it seems as if Mr. Spencer 
“could write hardly a line which does not provoke 
dissent.” There is a well-known piece of advice which 
we cannot forbear passing on to Mr. Bell ; it isa warning 
that when very obvious objections and very easy 
criticisms present themselves to the mind in dealing 
with the work of any man of great and special knowledge, 

it is the part of wisdom to stop and ask one’s self one or 
two questions. Mr. Bell has not asked himself those 
questions ; he has not played the part of wisdom. This 
is a pity, for he is capable of doing good work himself if 
he will only wait until he has learnt to understand other 
people’s. In the book before us he has done bad work ; 
he has wasted his own powers, and tried his best to 
dim the lustre of some of the greatest names of the age. 
Happily, his endeavour is ineffectual; but we fear that 
this foolish attempt to make common sense supply 
the lack of knowledge may give him a false conceit 
of knowledge which will render of no avail all his 
intellectual vigour. It can hardly be anything but this 
false conceit of knowledge which has led him to the 
astounding conclusion—the drift of his book—expressed 
in the statement of his belief that Space is God. 

Proceedings of the Institution of Engineers and Ship- 
builders in Scotland, Thirty-first Session, 1887-1888. 
April 24th. 

The most important paper read was one by Mr, 
Lawrence Hill, on “Collisions at Sea; How to Avoid 
and How to Minimise their Disastrous Results.” An 
incident mentioned deserves general publicity. That 
gentleman, an underwriter, told him that he was going 
to the Mediterranean on one occasion, and with him as 
fellow-passengers were two ship masters, who ridiculed 
the captain in charge of the vessel for his cautious navi- 
gation—one of them in particular for the captain’s ex- 
treme caution in keeping clear of dangerous headlands, 
and the other laughed at him for giving so much sea- 
room to a coming vessel. His friend made a note of 
these two masters’ names, in order to trace their future 
career, and it was remarkable that the one lost his ship 
on the very rocks which he had laughed at the captain 
for giving a wide berth to, and the other’s vessel was 
lost by collision near the place. 

Journal of the Society of Telegraph Engineers and 
Electricians. Vol. xvii., No. 73. London: E. and F. 
N. Spon. 

This issue gives an account of the proceedings at the 
177th ordinary general meeting of the Society. The 
time was chiefly taken up with a discussion on Mr. 
Crompton’s paper on “Central Station Lighting.” 

Mr. E. G. Tidd read a paper on the “Use of Elec- 
tricity for Theatre-Lighting.” Here he calculated that 
the decorations would last three times as long when the 
electric light was employed as under the old system of 
gas. He states that of the London theatres and music- 
halls lighted by electricity six work from the Grosvenor 
and four have their own plant. 

SS 

PuysicaL APPARATUS FoR BecinnERS.—A firm in 
Dresden offer three sets of apparatus—for galvanic 
electricity, for influence-electricity, and for acoustics— 
at the remarkable low price of twenty shillings each. 
The first of these sets contains two Daniell elements, 
two carbon plates for fitting up Bunsen or chromic acid 
elements, a galvano meter, a Wheatstone bridge, 
an electrometer, an induction coil, a permanent 
bar magnet, a resistance equal to 1 ohm, two thermo- 
elements, two connecting clamps, and six metres of 
covered copper wire. The instruments are small and 
simple, but they are well constructed and work per- 
fectly. - 
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Abstracts 
of Papers, Mectures, etc, 

NORTHERN INSTITUTE OF LITERARY AND 
SCIENTIFIC SOCIETIES. 

THE first meeting of this Association was held at Huntly 
on the 14th inst. Mr. Charles Proctor read a paper 
on the ‘Composition of the Atmosphere in the Early 
Geological Epochs.” He pointed out that while all 
the solid and liquid portions of the globe were chemi- 
cal compounds, the atmosphere was mainly com- 
posed of two free elements, these being the remains 
of the elemental gases out of which the earth had con- 
densed. Water, probably one of the last combinations, 
would, when first condensed, be exceedingly hot, and 
would thus act with much greater force as a disintegrating 
agent than in its present form, especially in presence of 
much carbonic acid gas. Thus the character of such 
rocks as granite, gneiss, and metamorphic rocks could be 
accounted for. Mr. Proctor then proceeded to point out 
that independently of this theory of the evolution of the 
earth there was evidence of there having been much 
more carbonic acid in the atmosphere at the close of the 
Silurian and Devonian eras. Pointing out that coal was 
only the remains of ancient forests, and that these could 
only obtain their carbon from the carbonic acid gas in 
the atmosphere, he gave figures showing that even the 
workable coal known to exist in the world must have re- 
quired 45 billions of tons of carbonic acid to produce it. 
And this he reminded the meeting was only a small 
proportion of the remains of actual vegetation now buried 
in the earth’s crust. Turning his attention next to animal 
remains he pointed out that probably the bulk of all 
limestone rocks were originally the shells of living 
creatures, and that these had been enabled to leave such 
remains only through the agency of the same carbonic 
acid. At all events the great chalk formation of Europe 
was such, and these he calculated, quoting Sir C. Lyall’s 
description of them, must have required 50 to 60 billions 
of tons of carbonic acid gas, which, added to that from 
the coal, gave at least 100 billions of tons—a quantity 40 
times greater than is now found in the atmosphere, and 
this was only a small portion of the whole quantity that 
must at one time have been present. In such an atmos- 
phere, even without the higher temperatures, disinte- 
gration and deposition of new rocks must have gone on 
at a much greater rate than in the present age. 

Dr. J. O. Wilson, Huntly, contributed a short paper 
dealing with ‘‘ Salmon Disease.” The disease referred to 
was the fungus disease, which has attracted so much 
attention within the last ten years. It first assumed 
serious proportions in the Eden, in Cumberland, in 1877, 
and since that time has visited most rivers in the 
United Kingdom. In the Deveron it was worst in the 
autumn and winter of 1883-84; but has since abated. 
Dr. Wilson then gave a résumé of the character and 
course of the disease, pointing out that it began on the 
parts uncovered by scales, and afterwards spread to the 
rest of the body, destroying large areas of tissue by 
ulceration. The immense number of the spores that spread 
the disease was also pointed out, and the consequent 
helplessness of man in endeavouring to stamp out such 
a disease, Nature’s remedy, sea-water, being the best and 
most efficacious, if the sufferer can only reach the healing 
waters. 

SOUTH LONDON MICROSCOPICAL AND NATURAL 
HISTORY CLUB. 

Ar the June ordinary meeting of this Club, the evening’s 
gossip was opened by the President, Mr. Frederick 
Hovenden, who drew attention to the interesting 
phenomena presented by a thin film of water under 
the microscope. The film might be obtained by simply 
breathing on the blade of a knife, when the steam would 
condense and the disappearance of the water could be 
observed with a half-inch power. As the globules 
evaporated, they appeared to leap into the air, the actual 
point of final disappearance, however, being difficult to 
detect. Some curious questions as to molecular action 
were raised by this experiment, as well as by those 
which he suggested should be made in connection with 
thin sections of iron. In testing this metal for commer- 
cial purposes, a tension strain was used which caused the 
iron before it broke to ribbon out with considerable heat. 

. Steel under a similar tension made a clear fracture with- 
out thinning out and without heat, and this was remark- 
able, as the tension required to break the steel was 
greater than in the case of the iron. He believed that if 
thin sections of iron were made, they would be found full 
of pores, whilst in sections of steel there would be but 
few. His theory was that the minute gaps were filled 
with air, and that the effect of the intense tension was to 
compress these spaces, thus generating the heat, which 
was immediately taken up by the iron with a consequent 
increase of temperature. 

Mr. Suffolk observed that some years ago Mr. Sorby 
had worked out the subject of sections of iron and steel. 
He had viewed them as opaque objects, having been 
unable to obtain transparent sections, as the metal would 
not hold together. Gold would, however, do so, and 
transmitted light of a greenish tint. With respect to the 
pond-life exhibited, Dr. Hudson had taken Brachionus as 
the type of a rotifer, and a beautiful drawing of it was 
given in his work, with an account ofits anatomy. The 
growing slide, Mr. Suffolk said, was not sufficiently usec 
by microscopical observers. If they would only take u 
the life-history of a diatom, and trace it from its cradle to 
its grave, many of the so-called species would be found 
to be but different conditions of the same organism. 

Mr. Dadswell explained that the exhibits he had 
brought to the meeting had all been collected in the 
neighbourhood of Epping Forest, within an hour’s ride 
from the City. Volvox, stentors, corethra, brachionus, 
and the more unusual forms, were easily obtained in the 
locality he had visited. 

A specimen of Melicerta ringeus, from Clapham 
Common, was exhibited by Mr. Neville, who stated 
that within the last few years the water-life of the 
Windmill Pend had considerably altered in character. 
Some years ago the pond literally teemed with the 
crowned rotifer, Stephanoceros eichornii. This had now 
disappeared, but in its place the brick-making JMelicerta 
had sprung up, and might be obtained on the scanty 
vegetation that had managed to survive the building 
operations in the vicinity. 

Mr. Oakden gave some interesting particulars with 
reference to the hydrachnide. The specimen under his 
microscope belonged to this species of water mite, and 
was a female. Only those acquainted with the subject 
were able to determine the difference of sex. The males 
were fewer in number and of a pale colour. About 40 
different species were known of these arrennui, but only 
a small number were mentioned in the works of English 
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writers. The larve had six legs, which were increased 
to eight on their attaining the adult state. After passing 
the larva stage the nymph was supposed to be parasitic 
on some of the water-beetles ; but so little was known as 
to this that both the Aydrachna, or scarlet mite, and 
the Limmnesia, or bog mite, afforded scope for practical and 
interesting work. The larva of the Gyrinus, a beautiful 
object, with branchia similar to the may-fly, would also 
repay observation. It kept close to the bottom of ponds, 
and was therefore not readily met with. 

The president recorded his observations of an amzeba, 
which divided into two parts. These eventually again 
joined and formed one animal. 

Mr. Groves stated he had at first experienced difficulty 
in keeping chara for continuous observation, a tempera- 
ture of over 70 degs. being fatal to the plant. By placing it 
in a very cool place, however, he had found it live and 
thrive. Having felt the difficulty of dissecting under the 
ordinary microscope, in which everything was reversed, 
he had adopted Mr. Stevenson’s binocular, a form of 
which he exhibited, with large rests at the side for 
steadying the hands, 

In reply to Mr. Sebastian Davis, who thought it 
desirable attention should be directed to the causes 
governing the group of special forms in different ponds, 
Mr. Groves stated it was interesting to watch the gradual 
development of vegetation in the pools of water that 
formed in newly-opened gravel pits. During the first 
year little else appeared than confervoid alge; in the 
second, chara or nitella would be found ; in the third, 
the water buttercup perhaps made its appearance ; then 
some of the filamentous-leaved water plants, the chara or 
nitella being completely ousted from the pool ; whilst the 
last to appear was the pond weed, with its flat leaves 
resting on the surface of the water. He presumed that 
with this succession of plants there was also a corre- 
sponding development of animal life. 

Z SSS 

THE ARTIFICIAL REPRODUCTION OF 
VOLCANIC ROCKS. 

TRANSLATION OF A LECTURE DELIVERED By M. ALPHONSE 
Renarp, LL.D., at THE Royat INstTITUTION. 

A first sight the study of the earth’s crust appears, if 
one may so express it, entirely utilitarian. It 

almost seems as though it were absolutely forced on 
man by the necessity of exploring the strata of the earth 
for the purpose of extracting minerals, building materials, 
combustible matters, etc. 

It is evident to anyone who casts a glance at the 
history of any of the sciences, that these sciences owe 
their origin in the first place to a definite, practical, and 
useful aim, that they have all passed through this initial 
phase, and have afterwards followed a regular develop- 
ment, the progress of which, as concerns geology, we will 
here endeavour to trace. 

Man commences the exploration of terrestial depths in 
order to draw from them the materials necessary to 
supply his several wants. At first he does this at 
haphazard ; but, as the miner’s art develops, the search 
for mineralogical treasures is carried out with more 
method—he begins to observe the conditions under which 
minerals and useful rocks are found in close proximity 
in the depths of the earth. He does not hesitate to 
generalise from his observations and from the localities 
in which these rocks are found, and thus discovers the 

salient points of the architecture of our globe. In 
excavating into the bowels of the earth, one is forcibly 
convinced that the globe was not made at one fell swoop 
but owes its formation to successive epochs. 

It is clear, therefore, that to rightly interpret the 
history of the earth, and the part played by various 
causes in its formation, it is necessary to make exhaus- 
tive studies of the solid crust, so as to be able to picture 
the state of our planet in past ages. By comparing the 
different strata of the globe with the formations which 
are developing before our eyes, we can succeed in re- 
tracing the conditions which were the chief agents in the 
formation of the layers of ancient periods. Thus, by 
the analysis of facts and the induction from generalised 
observations, the knowledge of the earth’s crust enters 
into a new and truly scientific phase. The original 
attempt to discover some practical rule for the miner 
resolves itself gradually into a desire to unravel the 
history of the earth, A fundamental principle guides 
us in this reconstruction of the past of our planet—the 
fact that the essence of the forces which have acted upon 
the earth still remains unchanged. We must seek in 
geological epochs for the traces of those phenomena only 
whose nature is akin to that of phenomena which we 
ourselves witness, and which we can submit to critical 
direct observation. A vast number of documents on the 
history of our planet has accumulated since the latter 
end of the last century, when the inductive method was 
first applied to the study of the mineralogical masses 
forming the crust of the globe, to their architecture, and 
to the beings whose remains are fossilised in the differ- 
ent layers. 

Let us see how, relying on this induction and putting 
this analytical method into practice, geology interprets 
the formation of rocks. Rocks are, as we know, the 
solid mineral masses which constitute the strata. 
Observation teaches us to distinguish a first group, 
characterised by the disposal in layers or in beds; 
these are sedimentary rocks. A second group, which 
does not show this stratified disposal, includes the rocks 
of a volcanic nature and massive structure. The widely- 
differing structures and compositions of these two great 
lithological divisions, lead us to the conclusion that they 
were formed under special conditions which have left their 
distinctive marks on each group. 

The formation of the sedimentary rocks is at once 
understood if we observe how both river and marine 
currents deposit on their beds pebbles, sand, clay, etc. 
As the organisms living in these waters die away, their 
skeletons or their shells mingle with the mineral sub- 
stances, and, with these latter, gradually raise the layer 
of sediments. The matter thus deposited naturally takes, 
from the manner in which it accumulates, a stratified 
appearance. All the particles of which these layers con- 
sist were originally isolated grains, and still bear traces 
of their origin; they are the remains of organisms, or 
the fragments of pre-existent rocks, which will subse- 
quently all be unified again by physical and chemical 

action. 
Now let us compare these modern sedimentary de- 

posits, characterised by their stratified disposal, and the 
detrital nature of their constituents, with certain layers 
of geological formation. We see, on the surfaces of 
continents, masses owing their formation to geological 
periods, which present close analogies of aspect and 
structure with the materials which are deposited before 
our eyes by river and sea-water. This comparison leads 
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us to suppose that the ancient stratified rocks were 
formed under identical conditions, and we accept them as 
sub-marine or fluvial deposits. Thus water is the main 
agent in the formation of sedimentary and detrital 
masses. 

The second group, to which we will now give our 
particular attention, includes the rocky masses. Types 
of this group we can observe in process of formation 
during volcanic manifestations. The molten matter 
ejected by the crater, or injected into the sedimentary 
layers, solidifies as it cools. The minerals which consti- 
tute the lavas are individual crystals developed in the 
molten magma in which they are contained. These 
crystals present no detritus in the sense that we now 
attach to this word. Broadly speaking, these eruptive 
masses do not show the stratiform tendency of the sedi- 
mentary formations; instead of the primitive horizon- 
tality and the regular superposition of the stratified 
layers, we have in the lavas an aspect which clearly 
proves the forces of upheaval from below to which they 
are subjected at the time of their eruption. Finally, 
these massive rocks bear no traces of animal organisation. 
~ Let us compare, in their turn, the contemporary vol- 
canic products with certain ancient crystalline rocks— 
the granites, porphyries, trachytes, basalts. We notice 
that all these latter possess close analogies of structure 
and composition with the products of modern volcanic 
activity. From this resemblance of their common cha- 
racteristic features, we may conclude that the massive 
rocks which traverse the sedimentary geological forma- 
tion were, at first, like the modern lavas, forcibly 
upheaved from below, and that they share with these 
lavas an eruptive origin. 

But while we may see the sedimentary rocks formed 
almost before our eyes, the conditions which influence 
their formation, carried out, as it were, in broad daylight, 
the eruptive masses are elaborated in the innermost 
recesses of the earth. Their genesis is, to a certain ex- 
tent, surrounded by mystery ; the eye cannot penetrate 
into the vast subterranean reservoirs where these molten 
masses first solidify, and whence they are ejected at 
periods of volcanic activity. Here the process of direct 
reasoning is rendered practically impossible ; the finest 
analysis, the closest reasonings cannot replace the miss- 
ing data—they are powerless to fully enlighten us as to 
all the causes at work in the formation of eruptive rocks. 

To resolve our doubts, control and complete our ob- 
servations, we must have resource to an artificial repro- 
duction of volcanic rocks, and thence form a synthesis. 
Armed with the data of such observations as we have 
to act as guide, we endeavour by scientific manipulation 
to imitate the results of nature. The science of the 
earth, hitherto analytical, thus enters on a new phase 
and becomes synthetical. Although restricted by the avail- 
able apparatus, these endeavours to imitate nature, ori- 
ginated and conducted by man’s intelligence, enable us 
to produce results analogous to those which we wish to 
investigate, to direct and watch over the progress of the 
phenomena, to obtain an exact account of their relations 
to each other, and to vary at will the conditions under 
which they arise. The knowledge acquired by obser- 
vation, the analysis, and the reduction are thus all, to 
use Bacon of Verulam’s expression, “submitted to the 
iron and fire of experience.” 
We have given, in broad outlines, three standpoints 

in the onward march of the knowledge of the earth’s 
crust. We have seen it at its earliest stage, when its 

aim was purely utilitarian, we have followed it later ; 
when, guided by observation and reason, it rose to the 
dignity of a science. Geology, in its last phase, is, at 
the present day, transformed into an experimental 
science. 

The study of the recent artificial reproduction oi 
volcanic rocks amply proves the powerful assistance 
rendered by laboratory research to observation taken 
direct from nature. But before explaining the process 
of the synthesis of contemporary eruptive rocks, we 
must sum up all that analysis and the observation of 
facts have taught us on the constitution and mode of forma- 
tion of these volcanic masses. The point of comparison 
of the synthesis is to be found in the natural lavas— 
they are the models which we wish to reproduce, and 
it is therefore necessary to thoroughly understand them 
in order to successfully imitate them in minute details. 

Let us reconsider, then, what we know about these 
lavas and the conditions which influence their forma- 
tion, although we cannot pause here to contemplate 
the great manifestations of the internal forces of the 
globe, nor the trains of accompanying phenomena—the 
formidable eruptions which shake the volcano to its 
very foundation, and project pulverised vitreous masses 
and red hot stones. In the middle of this disturbance 
the crater and the flanks of the mountain, fissured 
by the force of the upheaval, emit streams of molten 
lava which roll down the slopes and slowly solidify. 

The chief feature of an eruption is the emission of 
lava or stream of molten matter which escapes from the 
crater. Broadly speaking, one may best compare this 
lava to glass liquefied by the influence of the high 
temperature which predominates under the solid crust 
of the globe. Direct observations of the temperature of 
the liquefied lava of the crater, made at the moment of 
its eruption, are fraught with dangers such as few 
observers care to face. Thus we possess on this point 
only approximate indications, although on some volca- 
noes where the expulsion of lava is never very energetic, 
but which are permanently in a state of moderate 
activity, as in the Island of Hawaii, it is possible for 
intrepid scientists to approach sufficiently near to the 
crater to attempt to estimate the temperature of the 
liquid mass. They have thus been enabled to average it 
as varying between 1,000° and 2,0o00°. But from the 
moment the lava begins to flow, the temperature of the 
surface rapidly decreases ; the sheet of liquid is covered 
with a crust of scorize, beneath which the molten mass 
flows on like a stream, at about the temperature for 
melting steel. This mantle of scoriz prevents irradiation, 
and enables the mass which it covers to preserve for 
some time a certain amount of viscosity. 
A little later we will discuss the observations on the 

phenomena of the crystallisation which occurs in these 
erupted masses, still fluid and viscous, but on the verge 
of instant solidification. Let us consider, first, some of 
the essential characteristics of the structure and composi- 
tion of the lava. These volcanic products are often full 
of bubbles (Scoriaceous) ; sometimes, on the contrary, 
they appear as homogenous, glassy masses, more or 
less dark in colour, in which the naked eye can detect 
no isolated minerals. Sometimes, again, the mass is so 
full of minerals that the glassy paste which unites them 
is scarcely recognisable. The minerals thus imprisoned, 
when their development is perfect, present regular 
polyhedral forms, constant for each specimen—that is to 
say, they are crystals, perfect individual specimens of 
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the mineral world. They have extracted from the 
primitive glassy mass the chemical elements of which 
they consist, and which group themselves according to 
their several affinities, just as we see, in a liquid satu- 
rated with a solution of salt, crystals reforming the sub- 
stance of which was previously dissolved in the mother 
liquor. 

Mineralogy teaches us to define the different kinds of 
minerals which crystallise in the lava, whilst chemical 
analysis furnishes us with valuable information about 
the composition of volcanic products. If we treat 
eruptive rocks by a chemical process, we find that they 
all contain a more or less considerable quantity of com- 
bined silicate, which sometimes amounts to even 65 °/, 
of the whole mass ; these are acid or light lavas. Thence 
we pass by various transitions to basaltic and heavy 
lavas, in which the amount of silica, gradually diminish- 
ing, does not attain to more than 55 °/, or 45 °/,. This 
silica does not exist in a normal state in contemporary 
lavas, but is combined in the form of silicates, with 
aluminium, iron, lime, magnesium, potash, and soda. 
We find in the slag of metallurgic industries products 

which bear close analogies to those of volcanoes, both in 
-composition and formation. These artificial scoriz are, 
like the lavas, formed of silicates, and a still stronger 
similitude lies in the fact that the lava scoriz may be 
considered as the dross of the internal metallic nucleus, 
of which they form the upper layer. The differences 
which we find in their compositions result from the 
greater or less depths of the zones whence they are taken. 

Our knowledge of eruptive rocks has been increased 
to an unlooked-for degree by the application of the 
microscope to lithology. We have no space here to record 
all the almost marvellous results obtained by this method 
of investigation, inaugurated by H. C. Sorby, but, to put 
it tersely, microscopical analysis has completely revo- 
ljutionised the study of stones. 

(To be continued.) 

SSS 
Tue New York State EntTomoLocicaL STatTion.— 

The building erected at Cornell University consists of 
two parts, a laboratory and a vivarium. The former in- 
cludes a laboratory for the experimenter and his artist, a 
laboratory for an assistant, a room for photographic work, 
quarters for janitor, anda storeroom. The vivarium is 
in the form of an ordinary botanical conservatory, sixty 
feet in length, divided by a transverse partition into two 
equal compartments. One of these is to be used as a 
hothouse, the other is to be kept as nearly as possible 
at the temperature of the air outside. This vivarium is 
to enable the experimenter to keep the insects that he 
is studying alive upon growing plants where all the 
conditions can be controlled. An arrangement has been 
devised by means of which insects living upon roots of 
plants can be observed continuously without disturbing 
them, Another is to aid in the study of the relations 
between ants and plant-lice. Others are for experiments 
in the use of insecticides.—American Naturalist. 

RE-FORESTATION IN AmeERIcA.—Professor Willitts, of 
the Agricultural College of Michigan, believes (Popular 
Science Monthly) that the moisture on the American 
continent is advancing westwards, and that the 
planting of forests will cause the rainfall to spread year 
by year further to the west. In Nebraska 700,000 acres 
of forest have already been planted—the cotton-wood 
and the willow first, and then the soft maple and the 
hard woods. 

THE HEARING OF FISHES. 
AN fishes hear ? 

That is a question which must be variously 
answered, according to the sense in which it is pro- 
pounded. If it be asked whether they hear at all, we 
must unhesitatingly reply in the affirmative. If informa- 
tion be sought as to whether they hear as we do, our 
decision may as unhesitatingly be given in the negative. 
And, thirdly, if it be suggested that, while submerged in 
the water, they can distinguish sounds in the air, we 
must treat the proposition as one open to considerable 
doubt. And to these three points let us now devote our 
attention in turn. 

Do fishes, then, hear at all ? We may reply, as already 
stated, without a moment’s hesitation, that they do. For 
in them we find the first rudiments of the auditory organs 
which attain to such perfection in the higher vertebrates ; 
and in many cases, to use a somewhat Hibernian ex- 
pression, these rudiments are present in a fairly complete 
state. And the very character of the organs of hearing 
is such that, even in their most incipient stages, they 
must necessarily be of more or less value to their owner. 
One cannot imagine the work of evolution going on in 
any sensory apparatus if the actual practical utility of 
such apparatus were to be delayed until development 
were complete. The organs, upon such a supposition, 
would be of no possible value to their possessors while 
still rudimentary, and so would have no chance of pre- 
servation, still less of gradual development and perfec- 
tion. And thus it seems evident enough that the mere 
presence of an auditory system, however incomplete, 
must imply that the sense of hearing is at least not 
wholly wanting. 

It is true that fishes possess neither external ear, 
Eustachian tube, nor tympanic cavity; but that 
affords us no proof whatever that they do not hear. 
Water is so much more dense a medium than air that 
its vibrations are and must be carried to the brain of any 
animal submerged therein, whether that animal possess 
ears or no, And the internal ear in the fish is so formed 
that any such vibrations must be keenly felt and 
appreciated, although of course not in the same degree as 
in animals whose sensory apparatus is more perfectly 
developed. 

But in no aquatic creatures do we find the external 
ears of any great dimensions. In the whales and the 
seals those organs are almost microscopical, in propor- 
tion to the bulk of the body. In certain semi-amphi- 
bious animals (I use the adjective in its popular sense) 
they are so formed that they close instantly upon sub- 
mergence, and remain practically non-existent until the 
head is raised from the water. And the reason is 
evident enough. Water, as a denser medium, transmits 
vibrations with so much greater intensity than air that a 
submerged animal possessing ears adapted for the recep- 
tion of atmospheric sound would be literally stunned by 
such a shock as that resulting from a heavy blow upon 
the surface. The North American Indian, walking over 
a frozen river in mid-winter, sees a beaver swimming 
below him, and immediately brings down his club with 
all his force upon the ice. The shock is borne to the 
water, and through the water to the brain of the beaver, 
which, stunned by the concussion, is drawn out through 
a hole hastily cut in the ice before it recovers its senses. 
Were a whale gifted with ears corresponding in size to 
its bodily dimensions it would probably be killed by the 

* shock resulting from the first blow of its own tail upon 
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the water; seals in the same way would suffer greatly 
from their own evolutions, and from those of their com- 
rades. And any one who wishes to test for himself the 
qualities of water as a conductor of vibration can do so by 
submerging himself two or three feet, and allowing a 
companion to strike with a stick or an oar the surface 
immediately above him. The experiment is one which 
he will not find it necessary to repeat. 

Whether fish can appreciate sound, as we understand 
the word, is another question altogether, and one which 
can be almost certainly answered in the negative. For 
sound, in ourordinary acceptation of the term, is an atmos- 
pheric phenomenon only, and cannot be transmitted from the 
lighter medium of air to the denser medium of water. 
Let the sceptical reader again dive a toot or two beneath 
the surface of a pond, a stream, or the sea, and he will 
find that sounds in theair above areperfectly inaudible. A 
companion may shout or sing, or even fire a gun, and he 
will hear nothing whatever so long as the water itself be 
not disturbed. How, then, can we hold that fish hear 
atmospheric sounds, seeing, moreover, that they possess 
no external ears whatever, and that even the internal 
auditory apparatus is so very far inferior to our own ? 
Vibration, even of the water itself, must necessarily reach 
them with greatly diminished intensity: and how is it 
possible for them to succeed in hearing sounds which to 
animals with senses far more highly organised are, and 
must be, perfectly inaudible ? 

But how, it may beasked, are weto account for the many 
reports of fishes recognising the sound of a bell, the 
blast of a bugle, or the shrill call of a whistle, and hasten- 
ing to the accustomed feeding-places in anticipation of 
food to follow? Stories more than- one of such a 
character have from time to time been given to the world, 
and backed, in some cases, by quite unimpeachable 
authority. How is evidence such as this to be set 
aside ? 

Again the explanation is obvious enough. In one at 
least of the instances referred to, and in that which is 
best authenticated, the custodian of the fish was invaria- 
bly accustomed to drive to the reservoirs in a tolerably 
heavy cart; and it is evident enough that the sound 
which brought the fish to the feeding places was not 
the stroke of the bell by which they were apparently 
summoned, but the vibration caused by the wheels, which 
was conveyed through the earth to the water. Sound 
cannot be communicated from the lighter medium to the 
denser, but from the denser to the lighter it can. And 
the rumbling of a heavy cart would certainly be quite 
audible to fish in a neighbouring pond or stream. Even 
a heavy footstep near the bank will frighten the fish 
lying beneath it, as many an angler has discovered to 
his cost; he who wishes to capture them must tread 
lightly, in addition to keeping himself concealed. The 
vibrations of a heavy bell, again, might possibly be 
transmitted to the earth through the body of the ringer, 
and from the earth to the water, and so to the fish. And 
in none of the cases referred'to does any precaution seem 
to have been taken to prevent the fish from discovering | 
the presence of their keeper by other means than that of 
atmospheric sound, Even an approaching footstep, to fish 
born and bred in captivity, would be sufficient to 
attract their attention: and as by long association they 
would connect such a footstep, coming at regular inter- 
vals, with the supply of food, it is hardly to be wondered 
at if, on hearing it, they should manifest the eagerness 
and excitement described. But we cannot hold that they 

hear either the whistle or the bugle, or even the footstep 
intheordinary manner. Noimpression whatever would be 
conveyed to their auditory organs by the former; the 
latter would communicate vibration to the soil—which 
is an excellent conductor of sound—and the earth in turn 
would passit onto the water. And so it would reach 
the fish. ; 

But the appreciation of vibration conveyed in such a 
manner, and reaching the brain without passing through 
external auditory organs e7 route, is not hearing in the 
strict sense of the term; it is merely the shock arising 
from a veritable blow, differing only in degree from that 
which stuns the beaver as he swims along below the ice. 
And thus fishes, in the ordinary interpretation of the 
term, do not hear. Such auditory apparatus as they 
possess, however, enables them to appreciate with 
greater nicety vibrations which would probably be in 
some degree appreciable had they no such apparatus at 
all ; they can detect sounds in the water without difficulty, 
and sounds in the earth, if not too far from land, with 
tolerable ease. But sounds in the air, it is not too much 
to say, they cannot hear at all, unless in some way 
associated with, or implying, a corresponding concussion 
of the water. 

SSS 

A BIG THING IN GUNS. 

OR two or three years past the subject of heavy 
ordnance has engaged the attention of public men, 

and the question whether the old style of built up 
cannon could be superseded by others solidly cast has. 
been discussed in all its bearings. At last the matter got 
into Congress, and, in March, 1887, twenty thousand 
dollars were set aside for the purchase of solid steel 
guns, provided that they could be made. 

Bids were asked from the different steel men in the 
country for the production of a cast steel gun made by 
either the crucible, open hearth, or Bessemer processes. 
It was expected that there would be a very general 
response to this invitation. On the contrary, only tivo 
bids were received—one from an open hearth concern in 
Eastern Pennsylvania, and the other from the Pittsburg 
Steel Casting Company. g 

The contract made by the manufacturers with the 
Government called for the delivery of the gun in Wash- 
ington ready for rifling on or before the 1st of April. Then 
the Government allows itself seven months more before 
expressing its opinion as to the merits of the gun. 
Three of those months can be spent in finishing the 
gun, and the other four in testing it at Annapolis. 

Appreciating to the full the importance of the work he 
had undertaken, Superintendent Hainsworth’s prelimi- 
nary steps were characterised by the utmost caution. 
There must be no mistake about the quality of steel 
used, and its component parts must be judged with 
undoubted accuracy. A long familiarity with the metal 
enabled him to manufacture it with just the particular 
qualities he required for his work. Before doing this, 
however, the mould for the gun must be prepared. A 
pit, twenty-five feet deep, was dug in the moulding shop 
within easy reach of the great converter, and in this was 
made the mould. A special sand was used, and soon 
the exact shape of the exterior of the gun, muzzle down, 
could be seen in the pit. 

By January everything was ready for the cast. The 
mould was carefully inspected for the last time, and 
sixty men lent their assistance to the process of pouring 
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the white molten steel into the pit. The immense con- 
verter ceased its roaring as it turned over, the infernal 
stream poured forth, and in little more than sixty seconds 
the mould was full. The metal was poured into a 
“sate” or pipe that ran to the bottom of the mould, so 
that the steel entered the mould at the bottom and 
welled up to the breech at the top. 

For half an hour there was nothing more to be done. 
Then the pit was surrounded by anxious faces, and the 
superintendent, his eyes shaded, peered into the hole. 
His long experience in steel making enabled him to take 
in ata glance many signs of success that would have 
been hidden from any one but an expert, and he pro- 
nounced the ‘‘ cast” a success as far as it had gone. As 
to the quality of the steel he must wait for it to cool 
before he could give an opinion. The total length of 
the casting over all was 276}? inches. The sinking head, 
which was made in two diameters, was 72 inches in 
length. The part immediately above the gun, which 
was 48 inches Icng, was 163 inches in diameter at the 
top and 17 inches at the gun. The smallest section, 
which was 2 feet high, was 15 inches in diameter at the 
bottom and 143 at the top. 

The finished length of the gun will be 193:53 inches, 
the total weight of the metal 18,490 pounds, the 
length of the pattern for the gun proper being 204 inches. 

The gun was in the mould five days. At the end of 
that period it was cool enough to be removed. A very 
thorough examination of it was then made, every inch 
of its surface being closely inspected, and several pieces 
cut off the sinking head for chemical tests. Not a flaw 
could be found, and the experts who were permitted to 
examine the gun declared it to be a perfect piece of 
Bessemer. 

The next process was the rough boring. The solid 
cone was placed in a lathe, and a tool of the finest steel 
began to cut a tunnel through it, beginning at the 
muzzle. The bore was 5} inches in diameter. For 
over a week the tool went through the hard steel, the 
turnings being carefully preserved and tested at intervals. 

These tests showed the steel to possess in a remark- 
able degree the qualities which are essential The result 
of atest made upon a piece of the metal cut from the 
angle of the trunnion showed :—Ultimate strength, 92,700 
pounds; elastic limit, 51,960 pounds; elongation in 2 
inches, 123 per cent. Samples taken during casting 
under cold bending tests, gave the following results :— 
Pieces forged from 2-inch square ingot to £-inch square, 
and allowed to cool, were bent cold to an angle of 161 
degrees without fracture. 

As the bore was cut through it was caretully watched, 
an incandescent electric light bulb being used to examine 
the interior of the gun when the cutting tool was with- 
drawn. Two or three hours was sufficient to dull the 
edge of the tool, and it had to be taken out and ground 
at frequent intervals. The time when this became 
necessary was unerringly indicated by the heating of the 
gun caused by undue friction. At last the bore was cut 
through, and nothing but satisfaction could be expressed. 
The Government inspectors were at the mill every day, 
and it is safe to say that the big gun received as close 
attention as any mother vouchsafed to her first babe. 
Now came the annealing. This was a delicate opera- 

tion, and upon its results depended very largely the 
success or failure of the gun. A bricked up furnace, 
deep enough in the ground to enable the gun to be 
placed in it muzzle downward, with but a few feet above 

the surface, was prepared. Into this the gun was care- 
fully lowered. Then it wasslowly heated by natural gas 
to a temperature of 1,400 degrees, allowed to cool, again 
subjected to the 1,400 degrees, and again allowed to cool. 
It was in the annealing that Mr. Hainsworth made his 
boldest departure from the accepted methods of preparing 
steel for trying work. In talking about it the other day 
he said :— 

“We do not use the old-fashioned oil tempering 
process. Oil tempering has been tried in England, and 
it is an open question whether oil does or does not 
temper steel. By our process we can give the steel used 
in the ‘chase’ or barrel of the gun ductility, and that in 
tae chamber excessive toughness. Steel guns tempered 
with oil are liable to develop weakness in the ‘ chase.’ 
We have our process thoroughly under control, and can 
give the steel special physical characteristics as required 
in different parts of the gun. Thus, in the ‘ chase,’ we 
want ductility supremely, while in the chamber tensile 
strength and elasticity are mainly required.” 

The claim made by Mr. Hainsworth for his annealing 
method was thoroughly borne out by the result of the 

process in connection withthe gun. In abouta fortnight 
from the time it was placed in the annealing furnace it 
was taken out and placed in the lathe once more. 
Scarcely was it secured when workmen attacked the test 
pieces around the trunnion with cold chisels. The re- 
sistance of the metal to the chisel was greater than the 
men had ever experienced before, and many were their 
admiring comments as they chipped and chipped away. 
It needed but a superficial test of the pieces thrown off 
from the trunnion to show experienced men that the steel 
was as tough, close, and smooth as could be desired. 
The men next went to work at the breech, cutting off a 
portion of the sinking head to be subjected to official tests 
in Washington. Ere the test piece was quite severed from 
the breech Lieutenant Eaton, the Government Inspector, 
placed his mark upon it and authorised it to be cut off. 

At Washingtonit will berifled, polished, and'made ready 
for the firing tests at Annapolis. There will be no child’s 
play, and the gun will not be humored inany way. It will 
be loaded up with a one hundred pound ball and as much 
powder as can be forced in at the breech and touched off. 
This will be repeated as fast as the gun can be charged. 
Ten shots in eleven minutes is the rate at which it is 
expected the gun will be fired. The contract requires 
that the ball shall travel at the rate ef 2,000 feet a second 
as it leaves the muzzle, and, to attain this velocity the 
pressure upon the gun will be tremendous. If the gun 
is as good as its maker believes, it will stand this ordeal 
without a sign of weakness. It is tested to stand a 
pressure of fifteen tons to the inch at the breech and five 
tons to the inch at the muzzle. 

Supposing that the gun passes the regulation test 
satisfactorily, it is expected that it will be put to still 
severer tests, each one greater than the last, until it blows 
to pieces. The gun will be lost, but it will convey a 
lesson in the manufacture of heavy ordnance that it is 
hoped will be worth millions of dollars to the people of 
the United States. 

The contract price for this gun, which will be paid only 
in the event of its withstanding all tests, is 3,300 dols. A 
built-up gun of the same calibre would cost 22,000 dols. 
These figures speak for themselves, proclaiming un- 
mistakably the revolution in gunnery that will take place 
if solid steel cannon become the ordnance cf the world, 
—New York Herald, 
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CORRESPONDENCE. 
The Editor does not hold himself responsible for opinions expressed 

by his correspondents, nor can he take notice of anonymous com- 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as D 
guarantee of good faith. 

METEORITES AND LIGHTNING. 

At a recent meeting of the Royal Meteorological Society a 
paper was read on ‘‘ The Non-existence of Thunder-bolts,” in 
which it was sought to demonstrate that the fall of material 
substances during thunder-storms, as being in any way con- 
nected with the same, was a fallacy—a sophism that should 
be relegated to the myths and superstitions of the past. 

I think, however, that there may be reasons for connecting 
the two phenomena, and that a thunder-bolt, meteorite, aéro- 
lite—or whatever we may choose to designate the falling 
substance—may occasionally be pevmztted to reach the earth 
by the aid of an electric discharge. 

Recent researches have shown that about four hundred 
millions of telescopic meteorites enter our atmosphere daily, 
and become dissipated into vapour on reaching that part of 
our aérial envelope which is sufficiently dense to raise the 
temperature of these supramundane bodies to vaporising- 
point. 

The pressure of our atmosphere at sea-level equals about 
15 lbs. per sq. in., but, as the increment of elevation arith- 
metically progresses, so the decrement of density and pressure 
geometrically progresses ; thus, at three miles the pressure is 
reduced to about 74 lbs, while at six miles it is but little 
more than 34 lbs. ; beyond this height it must rapidly gradu- 
ate into an etherial substance of extreme tenuity; hence a 
meteorite travelling towards us would meet with continually 
increasing resistance owing to increasing speed and increas- 
ing air density, so that the nearer it approached the earth the 
less likely would it be to reach it. 
From the results of the observations made by Ekholm and 

Hagstrom, at Upsala, we find that clouds attain a higher alti- 
tude than was formerly supposed. The highest cirrus clouds 
observed reached 41,000 ft., the numerous other types being 
found at varying distances below this. It was also observed 
that the summits of cumulus clouds attained their greatest 
height during thunderstorms, the bases of the same remain- 
ing nearly always constant. 

It is supposed that clouds at a height of five miles consist 
of crystallised water,and that the intense cold of such high 
altitudes as 20 or 30 miles probably reaches 1002 C. below 
freezing point. 

From the above facts we may, I think, infer that certain 
supramundane bodies are drawn towards the earth without 
undergoing any change through friction or air-compression 
during the first part of their journey ; let us assume also that 
during the second stage the heat generated by an increasing 
density of air would be counterbalanced by the intense cold 
and clouds of frozen moisture, it must be apparent then that 
after this stage the most formidable barrier would remain in 
the shape of a rapidly-increasing density and temperature. 

In this last zone would be found a critical point, upon the 
reaching of which the previously uninjured meteorite would 
become incandescent and disappear. 

(I presume this critical point would vary considerably, de- 
pending, of course, upon the nature of the meteorite and the 
state of the surrounding atmosphere ; it would be interesting 
to know, however, the nearest point to the earth at which in- 
candescence has been observed to commence.) 
We now require to find some agent capable of dispersing 

this final barrier of denser air: Now we know that an electric 
discharge from any given thunder-cloud displaces the air in 
its passage and forms fyo. fem. a vacuum; we know, too, 
that a discharge is not of necessity forked,” but thatit may 
reach the earth in the form of “well-refined ribbons or lines 
of light ; ” if, therefore, an aérolite were approaching us under 
the conditions I have named above, and should enter a 
thunder-cloud at the moment of an electric discharge, and in 
a direct line with that discharge, is there any reason why it 
should not escape dissolution by travelling 7% vacwo in the 

wake of such a discharge and reach the earth simultaneously 
with it? 

Surely, we may assume that out of the millions of meteoric 
bodies which enter our atmosphere some may occasionally 
pass through the conditions I have indicated, and, reaching 
the earth simultaneously with the flash, be designated veri- 
table ‘ thunderbolts.” CreciL Carus-WILsoN. 

Bournemouth, July 20. 

HABITS OF THE HESSIAN FLY. 

Last year we were told, on evidently good authority, that 
the exceptionally dry, sunny weather had promoted the mul- 
tiplication of this vermin to an extent not likely to recur 
for some time. But this year we learn, on the authority of 
Mr. F. Enock, F.E.S.—certainly an excellent observer—that 
“the damp, muggy weather, is decidedly favourable for the 
development of this pest.” If both these views are well 
founded, the Hessian fly must have a very accommodating 
constitution. ONE PUZZLED. 

A CIRCLE PROBLEM. 

Nothing can excuse my carelessness in copying 7896 instead 
of the next figure 7926 from Whitaker. 

I am perfectly familiar with the algebraic demonstration 
of this problem, but I did not send it to you in the first in- 
stance until I found that anumber of people who are equally 
familiar were “caught” in thinking it to be more difficult, 
or rather more tedious, than it really is. At the same time, 
“ Kuklos’s” explanation of the “ principle,” as he calls it, is 
—simple though it be—intelligible only to those who have 
some acquaintance with algebra, while I endeavoured te 
make it clear to “ general readers.” Pea. 

THE COSMICAL ORIGIN OF HAILSTONES. 

Replying to “F. M.,” p. 70, I must refer him back to my 
account of the formation of such hailstones. He will there 
see that the conditions are such that they must be produced 
simuJtaneously in countless numbers, forming clouds of ice 
particles ; therefore must visit ourearth under special condi- 
tions, and in this respect differ entirely from the falling of 
isolated meteoric stones. (I should add, by the way, that 
the view there expounded of the modes of formation of the 
hailstones is my own, suggested by Schwedoff’s theory. I 
have only read an abstract of his paper.) An encounter with 
such a multitude of ice particles must of necessity produce 
considerable atmospheric disturbance, especially in summer. 
If such a cloud of hailstones entered the upper regions of 
our atmosphere with any approach to planetary velocity, their 
friction would bring:them into the condition of the particles 
of water forming the cloud produced by Armstrong’s hydro- 
electric machine, which Faraday investigated experimentally, 
proving that every particle of water therein was intensely 
charged with positive electricity by its friction against the 
jet nozzle and the surrounding air. Therefore, if I am 
tight, every terrestrial hailstorm should be accompanied with 
“special terrestrial weather,” ze. usually with stormy 
weather, and frequently with lightning, which is notoriously 
the case, especially in summer. W. MaTTieu WILLIAMS. 

THE LANTERN FLY. 

In reply to ‘An Old Entomologist” (SciENTIFIC NEws, 
Vol. I, p. 525),1I beg to say that I have never seen an insect 
vary its light, nor do I think that the different-coloured 
light indicates a different species, as I have never de- 
tected the slightest difference in the insects. The lights 
are quite under the control of the insect, as it can shut them 
off at pleasure, and when in captivity and at perfect rest 
these lights are quite invisible, but immediately show up 
as the insect is roused, . 
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RECENT INVENTIONS. 
The following list has been compiled especially for the SCIENTIFIC 

NEws by Messrs. W. P. THOMPSON and BOULT, Patent Agents, 5 
323, High Holborn, London, W.C.; Newcastle Chambers, Angel 
Row, Nottingham; Ducie Buildings, Bank Street, Manchesier ; 
and 6, Lord Street, Liverpool. 

Terstinc Force.—A device for testing the force of pro- 
jectiles has been patented by Mr. A. Harrison. It con- 
sists essentially of a disc mounted upon one end of a 
rearwardly directed and counterpoised bar encircled by 
a spring, and supported upon anti-friction rollers carried 
by a fixed framing, and having the force of impact 
indicated by a pointer worked from the bar, 

Maenetic AppLiiances.—A magnetic appliance for 
medical purposes has been patented by Mr. R. Lonsdale. 
The invention consists in employing strips of magnetised 
soft iron and of magnetised steel. These strips are 
formed into a compound magnet by fixing at each side 
of a strip of magnetised soft iron a very thin strip of 
plated hard magnetised steel. When not connected as 
thus described, the strips of iron and steel are arranged 
alternately within the case. 

~ Erecrric Batrertes.—Porous pots for electric batteries 
have been patented by Messrs. E. L. Mayer and H. Liep- 
mann. The object is to so make them that they willalways 
offer a constant resistance to the passage through them 
of the electrolytes with which they are employed, and it 
consists in impregnating them with a chemical reagent, 
and causing this toact upon another chemical reagent, so 
that a body, which shall not itself enter into any chemical 
action with the electrolytes detrimental to the action of 
the battery, may be separated and deposited in the pores 
of the porous pots. 

Pin Priers.—Mr. J. C. Young has patented an inven- 
tion relating to securing the punches in the one jaw and 
enabling a broken-punch to be replaced in pin pliers 
used for punching holes at varying distance apart. The 
punches are formed with a head at one end so as to pass 
through the back of the perforated jaw, and then secured 
by a plate clamped across the jaw by set screws. The 
other jaw is formed with a slot into which the article to 
be punched is placed and held there during the opera- 
tion. By this arrangement the punches can be more 
easily replaced when broken. 

Fruir.—A method for preserving fruit has been 
patented by Mr. W.F. Reid. The invention consists in 
placing the fruit, which must be perfectly sound, in a 
layer upon a level surface covered with a layer of 
mould in a well drained spot. Upon this layer of fruit 
is placed uniformly sifted mould about two inches in 
depth for apples or pears. On top of this earth is 
another layer of fruit, and so on till sufficient has been 
stored. The sides and top of the heap thus formed is 
covered with mould about six inches deep, to protect the 
fruit from atmospheric influences. 

Rackets.—A lawn-tennis racket has been patented by 
Messrs. F. H. Ayres and A. Foster. The object is to pre- 
vent the racket from breaking at the shoulder while in 
use. Between the|frame and wedge piece is placed a piece 
of elastic material properly coated with glue, and the 
“whole is then put under pressure to set. The holes to 
receive the strings are made single, and central for a 

certain distance on each side of the wedge piece; these 
holes are bushed with metal, so as to increase the 
strength of the frame by limiting the extent of the 
material weakened by these perforations, and to lessen 
the tendency of the stringing to split the wood. 

TorrEepo.—Messrs. J. O’Kelly and B, A. Collins have 
patented a torpedo which is self-steering. To render a 
torpedo self-steering in any previously determined direc- 
tion, a fish-shaped one is used, divided into air-tight 
compartmentsas usual for containing the explosive charge, 
the propelling charge, and the engine, and, according to 
this invention, provided with another air-tight compart- 
ment for containing the automatic steering gear. In con- 
structing this gear a compass is employed, together with 
storage batteries, electrical contacts, electro-magnets, and 
armature levers operating upon the rudder by suitable 
gearing and connections to ensure the travel of the torpedo 
in the direction required, 

PARALLEL Ruier.—A parallel ruler has been patented 
by Mr. H. H. Lake on behalf of M. B. L. Aguettant. A 
ruler and cylinder are united at their ends by connecting 
pieces through which pass screws attaching them to the 
cylinder and ruler, and which serve as axes for the 
cylinder and ruler to turn upon. At one end of the 
ruler is attached a scale whereby the distance between 
each line to be ruled is obtained. When not required 
for use this scale is folded and passes under the rule. 
When a sheet is to be ruled, the ruler is placed parallel 
to the head of the sheet, a rotary motion is then imparted 
to the cylinder with the left hand, the ruler follows the 
cylinder, and when stopped is always parallel with the 
head of the paper. 

Distriputine Oir.—Mr, S. Wilding, on behalf of Mr. 
C. Boye, has patented apparatus for distributing oil over 
the sea. The invention consists of a bag which is 
stiffened by bands, and to which are attached rings for 
convenience of handling the bag. The mouth of the bag 
is provided with a metal face having perforations through 
which the oil is intended to flow. Over the inner surface 
of the perforations slides a correspondingly perforated 
plate. The travel of the plate is controlled from the 
outside by means of a suitable handle turning a worm 
engaging with a rack upon the plate, and the size of the 
orifices may thus be regulated for the quantity of oil 
required to flow. The opposite end of the bag has a 
removable lid through which the bag is filled. 

Sarery Lamp.—A safety lamp has been patented by 
Mr. G. Smith. Over the wick-holders of a duplex lamp is 
placed a pair of loosely-fitting tubes provided with the 
usual shutter, and connected together by a suitable con- 
necting-piece. To a place resting on the body of the 
lamp-burner between the wick tubes is secured a pair of 
standards, each carrying a lever, the inner ends of which 
are connected together, and to a weight by a chain while 
the outer ends take under the connecting piece. A hole 
is made in the centre of the body to allow a small 
threaded conical tube to pass through and be screwed to 
the plate between the wick tubes. Pendant from this tube 
is a Support carrying the weight, to which is secureda wire 
bridge-piece, and to this piece is attached the chain 
operating the lever arms. If the weight be caused to 
swing the levers raise the extinguisher tubes and puts 
out the light, 
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ANNOUNCEMENTS. 
INSTITUTION OF MECHANICAL ENGINEERS.—The summer 

meeting will be held in Dublin on the 31st inst. and two 
following days, and transferred to Belfast on Friday, August 
3rd. The Chairman of the Dublin Committee is the Right 
Hon. the Earl of Rosse, F.R.S., and Vice-Chairmen the 
Lord Mayor, the Provost of Trinity College, the Rector 
of the Catholic University, the President of the Insti- 
tution of Civil Engineers of Ireland, Sir Robert Ball, 
F.R.S., the Observatory, Dunsink, Sir Howard Grubb, 
F.R.S., Rev. Dr. Haughton, F.R.S., and a large number of 
gentlemen connected with the Institution of Engineers and 
with other professions. On Tuesday, 31st inst., the first 
meeting will be held in the examination hall of Trinity 
College, when the President, Edward H. Carbutt, Esq., and 
the Council will be received at 10 o’clock by Lord Rosse and 
the members of the Local Committee. The President will 
deliver an address, and papers will be read and discussed. 
At 1 o'clock the Reception Committee will entertain visitors to 
luncheon in the dining hall, and at 2 o’clock will give them 
a trip in Dublin Bay in a special steamer kindly lent by the 
London and North-Western Railway Company, to view 
Alexandra Basin, the departure quays, the dredging appa- 
ratus, the Bailey Lighthouse, and Kingstown. At 7 p.m. the 
annual dinner of the Institution will be given in the great 
hall at Royal University. On Wednesday the reading and 
discussion of papers will be resumed at Io o'clock in the ex- 
amination hall, and after luncheon, at I p.m., the visitors will 
be taken by special tramcars to the works of the Great 
Southern and Western Railway at Inchicore, or to the Rath- 
mines Water Works; and in the evening there will be a con- 
versazione at the Royal Irish Academy house in Dawson 
Street. On Thursday visits will be paid to Powers’ distillery 
and Guinness’s brewery, and in the evening a special train 
leaving Amiens Street Terminus at 7 p.m. will carry the 
visitors to Belfast. Such as desire to see the Bessbrook and 
Newry electric tramway will proceed by the ordinary 2 
o'clock train. On Friday at 9.30 there will be a reception to 
the President and Council by the Mayor, Sir J. Haslett, and 
other members of the Local Committee. At 10 o'clock they 
will visit Harland and Wolff's shipbuilding yard and marine 
engine works and other places in the town which contain 
engineering works of interest. At 1 o'clock the visitors will 
be entertained at luncheon in the Town Hall by the Mayor 
and Local Committee, after which they will have a trip 
round Belfast Lough, by invitation of the Belfast Steamship 
Company, to see the new dock dredging operations and view 
Island Lighthouse, and at 8 p.m. a conversazione in Queen’s 
College, Belfast, will terminate the meeting. 
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METEOROLOGICAL RETURNS 

Fur the ten weeks ending on Monday, July 16th, 1888. Specially prepared for Screnr1Fic News from official reports. 

Mean Temperature. Rainfall. Duration of Sunshine, 

i} 

Scotland, East | 50°1 degs., being 3'0 degs, below average.| 6:8ins., being 1°4 ins. above average. | 433 hrs., being 9 hrs. below average. 

England, N.E. 50°8 ” » 39 » ” ” 5 65, » OF 4 ” » 345 » 90 5, ” ” 

England, East | 54°! ;, 1, 2°38 5, ” 9 54» » OF w» ” ” 38 5, » 137 9 ” » 
Midlands -|53°6 5 » 29 55 ” ” 625, 9 OB gy ” ” 358 5, ry «OT 55 ” ” 

England, South|540 ,, a9 22 4 ” ” 60 ,, » 6 ,, ” ” 382 4, » 86 ,, ” ¥) 
Scotland, West |52°3 5, » I'l 4 ” ” 87 » 24 5 ” ” 440 5, 9» 30 5, above 2” 

England, N.W. | 53°! 55 9 27 ” 99 60,, » O06 ,, below ,, 381 5, » 72 5, below 45 
England, S.W. |54'4 55 oo 21 gy ” ” 725) » ©O9 ,, above ,, 442 5 » 57 » ” ” 
Ireland, North|52°7 ,, » 272 4, ” ” S1,, » 20 5, ” ” 493 » »» 23 5, above 4,5 
Ireland, South} 54°9 ,, » I'l 5, ” ” “4 » 20 55 ” ” 417 55 ” 7», below ,, 

The Kingdom... | 53'0 ,, op EE. 9p a S) 68 ,, 1 WA gm oo x) 398 ,, >» 50 ys (below, 

The sunshine value for the kingdom, after having steadily risen week after week, until 422 hours for ten weeks was attained 
has for the above period fallen to 398 hours ; the maximum period of sunshine for 1888 is therefore past. The excess of, 
rainfall has now attained an inch and a quarter for the kingdom, its distribution being much more equal; temperature 
for the kingdom has fallen from 2 deg. belgw the normal in last week's report, to 2°4 deg, below. 
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SCIENTIFIC TABLE TALE. 
By W. Marttiev Wittiams, F.R.A.S., F.C.S. 

ANOTHER series of Mr. Spitta’s experiments were made 
by dissecting, so to speak, the representative planet, 
cutting a hemispherical shell into first a central segment 
of 30 degs., then a series of annular segments or zones 
from 30 degs. to 60 degs., from 60 degs. to about 70 
degs., and from 70 degs. to 90 degs., and making transits 
over these. The results of these experiments, briefly 
stated, were that when the little moon with albedo of 
0°13 advanced towards the artificial planet with the cen- 
tral segment 77 sifu, or removed, no apparent change was 
due to this removal; the same occurred when the 
moon was placed on the limb; and the same again 
when the moon was placed on the zone at about 
the angle of 65 degs. to 70 degs.; in like manner the 
removal of second zone made no difference; but when 
the moon was placed cn a portion corresponding to 
about the angle of 60 degs. it appeared exceedingly black 
while the central portion remained, but recovered most of 
its brilliancy when the central portion was removed, it 
then merely appeared “rather more tinted than usual; ” 
when the second as well as first zone removed, the 
moon recovered its original brilliancy. 

I must not be tempted into proceeding with further 
details, but must refer any readers who desire to study the 
subject further to the Monthly Notices of the Royal 
Astronomical Society of November, 1887, where they 
will find the original paper. I have no doubt that all 
who read it carefully will agree with me in regarding it 
as a very able and important contribution to physical 
astronomy and optical science, worthy of far more atten- 
tion than it appears to have hitherto received. 

It will be noted, of course, that in both cases of planet 
and satellite we are dealing with spheres that reflect the 
radiations from the sun. If the surface of the orb were 
perfectly polished all the sides curving away from us 
would be invisible ; only the central portion would be 
seen, and this, if sufficiently magnified, would present 
to us a mirrored image of the sun. 

Thus, a moon as big and as near to us as our existing 
satellite would display merely such an image diminished 

to a brilliant speck of light. That we are able to see the 
hemispherical rotundity is due to the kind of reflection, 
the “scattering” reflection, which is common to all 
ordinary surfaces, and by virtue of which ordinary 
objects become visible in their actual form. If all the 
objects in a given apartment had perfectly polished sur- 
faces, and a gas flame were the source of light, nothing 
more than a multitude of gaslights would be visible. 

But the sun is spherical, and is visible by virtue of 
his own luminosity. How is this apparent luminosity 
affected by the obliquity of various zones in reference to 
our line of vision ? 

This question has been the subject of many experi- 
mental investigations. Omitting those relating to the 
spectrally dissected rays, I may quote Pickering’s results 
for the general light. Calling the sun’s centre 100, and 
dividing the radius of the visible disc from centre to 
limb into too parts, he found that at to parts distant 
from the centre the luminosity was reduced to 988, at 
40 to 94, at 50 to g1°3, at 60 to 87:0, at 75 to 78°8, 
at 85 to 692, at 95 to 55°4, and at 100, 7.e¢., at the very 
edge of the limb, to 37°4. 

From this it appears that the loss of light due to 
obliquity is far less than in the case of Spitta’s ball of 
plaster of Paris. 

Our mathematicians affirm, on theoretical grounds, 
that “an incandescent sphere of metal or an illuminated 
globe of white glass (like the shade of a student-lamp) 
appears sensibly of equal brightness all over, the fore- 
shortening of each square inch of surface inclined to the 
line of sight just compensating for its diminished radia- 
tion” (“The Sun,” by Dr. Young, chap. viii.) ; and they 
attribute the diminishing luminosity of the different 
zones of the sun, proceeding towards the limb, to the 
absorption of his light by his own atmospheric envelope, 
this absorption increasing, as it evidently must increase, 
with the obliquity, simply because we are Jooking 
through a greater depth of such atmosphere when our 
line of sight is oblique than when it is perpendicular. 
This difference corresponds to that of our daily experi- 
ence in our own atmosphere. The sun appears far less 
bright on our horizon than overhead, because when on 
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the horizon we are looking at him not merely through 
the depth of our atmosphere, but also through a great 
thickness in horizontal direction. 

The sun certainly has a great atmosphere of his own, 
and if Spitta’s results apply to self-luminous bodies as 
well as to those illuminated by scattering reflection the 
diminution of solar luminosity as we proceed from 
centre to limb should be greater, not less, than in the 
case of the plaster of Paris ball. 

Some experiments that I made about twenty years ago 
supply a solution of this enigma. They were made with 
the photometric apparatus of my old friend Mr. Jonathan 
Wilkinson, the Official Gas Examiner to the Sheffield 
Corporation, and with his valuable assistarice. My object 
was to learn whether a flame is transparent to its own 
radiations, or, stated otherwise, whether a flame of given 
intensity and exposing to the photometer a given area gives 
out an increased quantity of light proportionate to increased 
thickness or depth in the line of sight. Our experiments 
were numerous, as the earlier experiments proved the 
necessity of precautions that were not self-evident @ 
priori. Thus we found that two jets from the’same-sized 
holes, and each burning the same quantity of gas when 
placed in contact one behind the other, gave more than 
double the light of either, 2°15 times, and three jets gave 
3°2, five jets gave 5°35, although the supply of gas was 
regulated respectively to double, treble, and five times 
the quantity supplied to the jets when burning singly. 

Without entering into further details (for which see 
“ The Fuel of the Sun,” chapters vii. and viii.), I may 
describe the most conclusive experiment which was made 
with five simple round jets arranged in line about one 
inch apart, and each with a separate tap. These were 
adjusted to equal heights, and the row presented broad- 
side to the photometer, so that all the jets were 
separately radiating towards it. They were then turned 
so that, instead of five jets being presented to the photo- 
meter screen, only the end one was presented to it, and 
thus the radiations from all the other four must pass 
through this one. The photometer indicated no difference, 
though in the first case five times the area of flame was 
presented. The observer was so placed that he only saw 
the disc of the photometer, the luminous object being 
completely hidden from him. We turned the row of jets 
round and round several times, changing places as observer 
and manipulator, and could not tell which presentation, 
whether broadside or endwise, was made; our guesses, 
based upon supposed increase of light, were as often 
wrong as right. 

Similar experiments have since been made by others 
who used fishtail and batswing burners, turning these 
as we turned our row of equal jets. They found, as we 
did in our preliminary experiments, that the edge 
presentation of these gave less light than the broadside, 
but failed to learn the reason. It is that such flames 
have irregular summits, and that the edge view includes 
something more than thickness of flame—viz., a thick- 
ness of gas and vapour between the tips of the luminous 
tail-summits through which the hinder tail summits must 
radiate. It is well established that such vapours are 
especially opaque to the radiations from the flame of 
which they are the product. 

Applying this fact of free radiation of flame through 
flame to the case of the sun, and assuming that the 
photosphere of the sun consists of flaming matter of 
considerable depth, we have in such depth a compensa- 
ting factor to the varying depth of solar atmosphere 

presented to us. The visual depth of atmosphere and 
the visual depth of flame will vary equally with the 
different distances from the centre of the visual disc. 

I may add that the above-described experiments were 
made in order to ascertain whether the great energy of 
the solar radiations could be explained without recourse 
to violent hypotheses concerning the temperature and 
intrinsic luminosity of the solar material—without call- 
ing upon the scientific imagination to create forms and 
affections of matter different from those existing here on 
our earth. 

SS 

THE FOURTH EXPEDITION OF THE 

“ HIRONDELLE”’: NEW DEVICES 

FOR DEEP-SEA DREDGING. 

SOME mention has already been made of the Hirondelle, 
which under the command of the hereditary Prince 

of Monaco, continues with success the explorations of the 
Talisman and the Travailleur. This vessel, admirably 
equipped for a scientific cruise, has just sailed from 
L’Orient for the Azores, in order to dredge at great 
depths. The appliances for the expedition are numerous. 
We must first mention the cable for lowering the other 
apparatus to the bottom. It is more than 4,500 yards 
in length, and is formed of six strands of steel wire, 
forming a rope not so thick as a penholder, but capable 
of bearing a strain of more than 2,200 lbs. It realises, 
therefore, all the conditions required. It is coiled upon 
a drum, and consequently does not prove an encumbrance ; 
it is not heavy, and still it is capable of resisting the 
severe strain required in drawing back the dredges 
from great depths. The vessel carries also sounding- 
leads of a new model for bringing to the surface the mud 
from the sea bottom for the study of the numberless 
organisms which swarm therein. Self-registering appara- 
tus will record at every moment the condition of the 
sea, the height of the waves, and the movements of the 
vessel. Lastly, the improved dredges will enable the 
explorers to search the abyss with more care than has 
ever been done before. 

Amongst the instruments of an entirely novel type 
embarked on board the Hzrondelle, and doubtless des- 
tined to yield unforeseen results, are what may be called 
abyssmal traps. 

The article on the “Sea Dredge,” ScientiFic News, vol. 
ii., p.60, has made everyone acquainted with the general 
manner in which deep-sea dredging is effected. A kind of 
large bag, held open by an iron frame, is attached to the 
ship by a strong cable; this drags the dredge after it, and 
thus scrapes the bottom of the sea. It will be seen that 
if this method be in a manner convenient, it is imperfect. 
The dredge accumulates as much mud as animals ; how- 
ever strong it may be it is liable to be torn upon the 
points of rocks ; if it collects delicate organisms, which 
often happens, it makes a complete paste of them. 
Further, it catches only those animals which crawl at 
the bottom. Every agile creature easily gets out of the 
way. Hence we know little as yet of the wonders of 
the abyss. Two ot the explorers of the Hzvondelle have 
sought to entice the animals of the deep by means of 
baited snares, and from this idea there have sprung 
the baskets of the Avvondelle and the electric appliance 
of Dr. P. Regnard. 

The traps are very like those used on our coasts for 
catching lobsters, only in place of being a few inches in 
length they are two yards, Our figure, taken from La 
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Nature, shows one of these contrivances which can 
be dismounted, so as to take up less room on board. 
When wanted for use it is merely required to connect 
the two halves by hooks in order to have a closed basket, 
into which is put a little bad fish, and which is then let 
down by means of thesteel cable. At the top is placeda 
floating buoy, and the apparatus is then left in the sea. 
On returning in a day or two and raising it briskly an 

This is not merely hope or ample harvest is secured. 
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into the water light enough to act upon the most sensi- 
tive plates. Such a plate, which is over-exposed in iis 
of a second, may remain uncovered for to hours at 
great depths, and yet be perfectly unacted upon. The 
animals of the abyss are therefore deprived of light ; 
they live in complete darkness, and their eyes serve 
merely to see the phosphorescence of their own bodies, 
or the feeble light which other beings diffuse. But 
from this to the electric light is a long step. Yet 

conjecture, as the former voyages of the Hirondelle have 
already given surprising results. 

In 1886 and 1887 traps of this sort were let down: 
one day one of them was raised containing more than 
6o lbs of fishes and crustaceans. Unfortunately the 
hemp cables then in use were not strong enough and 
gave way, abandoning all this treasure to the sea. No 
such accident can happen with the steel cable. 

Dr. Regnard has had the happy idea of lighting up 
one of these apparatus. It is known from recent investi- 
gations that beyond 400 yards there does not penetrate 

Dr. Regnard wishes to introduce it into the depths. He 
wishes to use it as a bait to capture the special forms 
which it may attract, or at least to learn if the inhabi- 
tants of the abyss flee from the light, like those of 
caverns, or if they seek the light. 

This is not the earliest attempt to use light in fishing. 
It generally attracts animals. Moths come to burn 
themselves in candles; sea-birds dash against the lenses 
of lighthouses with such force that they are often killed, 
and their dead bodies are found at the foot of the tower. 
Fishes flock so readily to a light that fishing by torch- 
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light is forbidden by law in some countries. Indeed, 
whatever shines attracts the inmates of the waters; a 
fragment of a broken plate is a good bait for lobster pots. 

The notion of lighting up the sea for fishing has pre- 
sented itself to many minds. Three years ago the 
Talisman drew behind her a lamp immersed some 
metres in the sea. A short time ago an English scien- 
tific society set out from Liverpool on board the Hyaena, 
and tried illuminating the sea to the depth of some 
fathoms. 

But to convey the electric light to depths exceeding 
1,000 yards is a much more difficult problem. The first 
suggestion was to let down an apparatus communicating 
by a cable with the ship in which the electric current 
was generated. This proved absolutely impracticable. 
The sole expedient is a battery let down to the bottom 
and left in the trap. But then there appeared a new 
difficulty. The apparatus will have to support a pres- 
sure of as many atmospheres as there are above it 
multiples of 32 feet of water. At 4,000 yards it would 
have to bear, approximately speaking, 400 atmospheres, 
a pressure which few materials and few connections can 
support. Dr. Regnard’s invention consists in doing 
away with the pressure at whatever depth, or, at least 
equalising the inside and the outside pressure. This he 
effects as follows :— 

The trap which he uses is cylindrical, with three 
apertures and a door. On the bottom rests a “ Cardan” 
suspension containing a sort of iron pot closed witha 
lid. This lid closes with iron pins, which press upon a 
ring of caoutchouc. Into this recipient are put seven 
Bunsen elements, in which chromic acid is substituted 
for nitric acid. Each of the cells of these Bunsens is 
closed with a plate of caoutchouc to prevent the liquids 
from getting mixed by any sudden movement. All these 
elements, combined in tension, feed an Edison lamp of 
12 volts enclosed in solid glass. The inside and outside 
pressure are equalised by the following arrangement. 
Above the trap is a balloon of caoutchouc enclosed in a 
net which supports it during the immersion. A tube 
leads from this balloon into the interior of the pot con- 
taining the battery. 

On lowering the apparatus into the sea the balloon is 
compressed, and it injects into the iron pot so much air 
that the inside pressure is just equal to the outside 
pressure. All that is required is to calculate the capacity 
of the pot so that it may be proportionate to the 
capacity of the balloon and the depth to be reached. 
The same principle is applicable to all kinds of apparatus. 

SSS 

MECHANICAL REFRIGERATION. 
(CONSISTENT with many other theories, and in ac- 

cordance with the old methods of scientific thought, 
the idea of “an imponderable fluid” called caloric was 
used until the end of the last century to explain the 
phenomena of heat. Lord Bacon, as he is generally 
called—though his name was either Francis Bacon, or 
Lord Verulam, for we do not speak of Lord Disraeli— 
had long before expressed his opinion that heat consists 
of a ‘‘ kind of motion or brisk agitation of the particles of 
matter.” In that remarkable work, the Vovum Organum, 
which the classical scholar generally thinks is a dry list 
of scientific facts, but which is full of quaint ideas and 
amusing theories, after recounting a number of sources 
of heat, among which ke alludes to the friction of trees 
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rubbing against one another ina high wind, he says: ‘ 
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“From these examples, taken collectively as well as < 
singly, the nature whose limit is heat appears to be 
motion ;” “ the very essence of heat, or the substantial self 
of heat, is mction and nothing else.” Unfortunately 
there was but little method in the scientific thought of “ 
these days, the theory-making was little else than guess- 
work, Neither enough evidence was collected, nor was 
sufficient care given, first to sift it, and then to reason 
upon it in a really scientific manner. 

Count Rumford and Davy completely disproved the 
material or caloric theory of heat, and showed by experi- 
ment that an unlimited amount of heat could be obtained 
by purely mechanical means. 

According to the old theory, the caloric fluid permeated 
the substance of bodies, and could be squeezed out, like 
water from a sponge. The heating of a piece of iron by 
the blows of a hammer was thus explained. The idea 
of the presence of caloric in a body was sometimes mixed 
up with the notion of “ latent heat,? and some persons 
have been led to think that because the caloric theory 
has been completely exploded, that the theory of latent 
heat is also unorthodox. 

“Science is measurement,” and before proceeding to 
discuss the subject of heat, it is necessary to have some 
definite ideas about its measurement, and the units by 
which it is measuréd. The English unit of heat is that 
which will raise one pound of water one degree Fahren- 

“heit; strictly speaking, from freezing point to one degree 
above, for at high temperatures a little more heat is re- 
quired. If we take a lump of ice weighing one pound, 
and apply sufficient heat to raise one pound of water one 
degree, the temperature of the ice will not alter, but - 
some of it will become melted. On applying another 
unit of heat, a little more will melt. We should have to 
supply as much heat as would raise 142 lbs. of water one 
degree Fahrenheit, or one pound of water about 142 de- 
grees, before all the ice was melted ; and, until all the 
ice had disappeared, the temperature of the mixture 
would remain unaltered. Where has all the heat gone? 
It has become latent in altering the water trom the solid 
to the liquid state. It exists no longer as heat, but as the 
energy of motion of the molecules of the water. To 
freeze the water again, 142 units of heat must be ab- 

stracted. 
It is easy enough to produce heat by mechanical 

means, in fact it is impossible to avoid doing so to some 
extent whenever work is done, for in every machine 
there is some friction, and where there is friction there is 

heat. To produce cold is not so simple. 
Most substances expand when they are heated, and 

contract when they are cooled. And conversely, when 
they are compressed their temperature rises, and it falls 
when they are allowed to expand.* Ifa piston carrying a 

bit of tinder be suddenly thrust down a well fitting brass 
tube, closed at the bottom, the air will be heated enough 
to set fire to the tinder; such an appliance was once 
common in Germany. 

If the piston be allowed to spring back at once, the 
heat which was generated by the compression is absorbed 
by the air, as it returns to its original bulk. But if, while 
compressed, it be cooled by a spray of cold water ; when 
it expands it will be reduced in temperature. On this 

principle most of the refrigerating machinery on board 

the ships which carry frozen meat is constructed. The 

* Indiarubber is an exception. If an elastic band be suddenly 
extended while it is touching the lips it will feel warm, and when it 
is relaxed it will feel colder, 
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air is easily reduced to many degrees below freezing 
point, and is blown into the chambers in which the meat 
is placed. One advantage of this system is that the 
whole of the air in the chamber is reduced to the cold 
temperature, and while it surrounds and passes over the 

after it has been compressed, will load it with moisture, 
Compressed air, however, will not hold so much vapour 
as at ordinary pressure, and, when it is compressed, the 
water becomes a cloud of mist or fog. When it expands 
this fog is absorbed again. When the spray of cold water 
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meat in a continuous current, it ensures a thorough 
chilling, and complete ventilation as well. One great 
difficulty, however, is that any moisture in the air is 
thrown down as a shower of snow. This is liable to ob- 
struct the air-passages, and boys have to be sent through 
them to clear itaway. Even if the atmosphere be com- 
paratively dry, the spray of water used to cool the air 

is injected, it makes most ot the fog settle, in fact it 
washes it out of the air, and leaves only as much vapour 
as it can hold at that pressure, so that we have the 
curious paradox that it is possible to dry air by wetting it. 

If we take instead of air, some gas or vapour which 
when compressed, can be liquefied, we can make use of 
the latent}heat of liquefaction, which disappears when 
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the liquid reassumes its gaseous form, precisely as heat 
disappears when ice loses its solid form and becomes 
water. 

Bulk for bulk, we can get the same effect from 42 
cubic feet of ether as from 100 cubic feet of air. But 
ether is inflammable and expensive, and we can get the 
same effect with only 23 cubic feet of anhydrous 
ammonia. Ordinary agua ammonie or “ spirits of harts- 
horn” is a solution of ammonia gas in water. The 
greediness with which water will dissolve ammonia is 
used in another form of refrigeration which is not strictly 
mechanical, and which we must leave for another 
occasion. The ammonia compression system is the same 
in principle as the compressed air method, but the 
ammonia gas itself is not liberated in the chill rooms, but 
circulates in iron pipes. 

One of the most perfect systems of ammonia refrigera- 
tion is that of the De La Vergne Co. of New York, and 
in the hands of Messrs. L. Sterne and Co., of West- 
minster and Glasgow, it is being most successfully 
introduced into this country. Few passengers in 
Gracechurch-street during this uneertain and muggy 
weather, know that within a few feet of the pavement 
there is an unvarying temperature of about 22° Fahren- 
heit, in which thousands of carcases of mutton are stored 
in chambers, tons of Russian hares and game, waiting 
until they are “in season,” or to be consumed by the 
owners out of season. The meat seems as hard as stone, 
and a pair of fowls knocked together ring like flints. 
The air is so dry that it is difficult to believe that the 
temperature is ten degrees below freezing point. 

Electric light glistens on the hoar frost which lies thick 
upon the pipes that run along the ceilings ; they are pro- 
vided with cast-iron discs, which afford a large surface 
for the absorption of heat. In these pipes the ammonia 
gas is passing. On leaving the chill-rooms the ammonia, 
in the form of a gas at about 15 to 18 lbs. pressure, 
enters at the bottom of a compressing pump which 
is worked by a Corliss engine. With the gas, mineral 
oil is forced in. This seals the valve and stuffing-box 
of the piston rod, and some of it is carried up 
with the piston, sealing the valves with which it 
is provided, and lubricating the cylinder at the 
same time. At the end of the up stroke, not only is all 
the gas expelled, but some of the oil as well. The 
ammonia is now at a pressure of 150 lbs. The pure gas 
has so much better a result thana mixture of ammonia 
and water, that the cooling is not effected by ashower of 
water as in the air compressing system, but it is led 
through long coils of pipes, shown in the illustration 
on the floor above the engine. A stream of water flows 
over these pipes, and the warm gas entering at the 
bottom, gradually exchanges its heat with the water, which 
runs off below at about the temperature of the warm am- 
monia, while the gas which reaches the top is at the 
temperature of the cold water. In the language of the 
caloric theory it would be said that the warm water 
leaving the cooler, carries off the caloric which has been 
squeezed out of the ammonia by the pump. Very little 
of the gas reaches the top, for the cooling combined with 
the pressure liquefies it, and as fast as it becomes con- 
densed, it runs off by the pipes shown at the right-hand 
side of the cooler. It now is stored in a tank as cold liquid 
ammonia, the oil having been separated by a system of 
tanks which we have no space to describe. From the 
tank, the liquid is led to a row of valves provided with 
very small wedge-shaped openings, by which very 
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accurate adjustment can be made. These valves open 
into the circulating pipes which run through the chill- 
rooms. In the cooling coils, the ammonia parted not only 
with the heat generated by the compression in the pump, 
but with the latent heat which would be necessary to 
boil it from the liquid into the gaseous state. As it 
rushes through the valve into the circulating pipes, and 
resumes the form of gas, the latent heat is abstracted 
from the pipes, and these becoming intensely cold, chill 
the surrounding air. In addition to the chill-rooms, the 
same inachinery is used for makingice. For this purpose 
the ammonia in expanding, circulates in a set of pipes 
like those of the cooler shown in the illustration above 
the engine. A stream of strong brine flows over them, 
and becomes chilled to a temperature of about 23°. It is 
then pumped into a large tank, in which are placed a 
number of cans containing distilled water. This water 
being not only pure, but also free from air, freezes into 
blocks of ice as clear as crystal; and solid all through. 
These are so much below freezing point when removed 
from the cans, that if two are left touching they will 
instantly freeze hard together. 

Sa 

NEST, OR ELEPHANT 
ISLANDS. 

Part I. of Vol. XXI. of the Records of the Geological Sur- 
vey of India furnishes some interesting information con- 
cerning this remarkable group called by the Burmans 
Ye-eigent-thaik (lit., sea-birds’ nests) at the southern 
extremity of Burma. It is a small group cf six marble 
rocks, the highest and largest of which, 1,000 feet in 
height and above one mile in length, is oval shaped, and 
rises very abruptly out of a depth of only five fathoms. 
The sides are partly clothed with vegetation wherever a 
break in the limestone has left a cleft in which moisture 
and dust can lodge. Conspicuous is a species of tree- 
fern which grows at any angle, but only above a height of 
200 feet from the water. The face of the rocks is reddish, 
and where cliffs exist most beautiful stalactites are 
in course of formation. But the great feature of the group 
are the birds’ nest caverns, which, as a rule, open into 
the sea, the entrance being below high-water mark. At 
half-tide a tunnel opens under a wall of rock at the head 
of a deep cove in the big island ; this tunnel has a roof- 
covering with large stalactitic knobs. Passing through 
this, one emerges into another circular basin with per- 
pendicular sides, which gives the impression of volcanic 
action. Great caverns opening into circular basins exist 
in other parts of the island, and Commander Alfred Car- 
penter, R.N., who writes the account, states that the 
impression gradually forces itself on one that these 
circular basins were at one time the floors of huge 
caverns, and that, in days gone by, the islands were far 
higher with cavern piled on cavern, and that the work 
of disintegration by moisture is slowly going on pulling 
down these marble monuments of the past. 

SDS 

BIRDS’ 

PROGRESS OF THE ASBESTOS TRADE.—The output of 
asbestos at the Canadian mines has risen from 300 tons 
in 1879, to 3,458 tons in 1887. It is now considered to 
yield the best and safest returns of any kind of mineral. 
A somewhat curious fact is that in China asbestos ranks 
among the medicines for inward use, being regarded asa 
tonic. 
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Greneral y2otes. 

Proressor J. C. Houzeau.—We much regret having 
to put on record the death of Professor J. C. Houzeau, 
the eminent Belgian meteorologist. 

SrranceE Impurity in Mirx.—Hermann Thoms 
alleges, in the Pharmaceutische Zeitung, that he has de- 
tected ultramarine in a sample of milkas offered for sale. 

An ARTESIAN WELL IN QUEENSLAND.—An artesian 
well has just been completed at Blackall, in Queensland. 
A bed of good water was struck at the depth of 1,600 
feet, and a flow of 280,000 gallons daily is secured. 

Heicut or Waves.—According to Czel et Terre the 
waves of the sea may exceptionally reach the height of 
56 feet. D’Urville records waves of 90 feet in height, 
which is more than double the figure given by other 
observers. 

THE CULTIVATION OF THE SENSES. — The Popular 
Science Monthly, discussing industrial training, says :— 
“We expect a well-developed perceptive power in the 
senses, delicacy of touch, a minutely trained ear—yes, 
even nose.” Surely the nose is of far greater importance 
in science than the ear! 

BritisH Museum Lrprary.—lIt is understood that the 
name of Mr. Edward Maunde Thompson, Keeper of the 
Department ot Manuscripts in the British Museum, has 
been submitted to Her Majesty by the Principal Trustees 
of the Museum for appointment to the post of Principal 
Librarian, in succession to Mr. Bond. 

JAPANESE Honours.—The Emperor of Japan has been 
pleased to confer the fourth class decoration of the 
Order of the Rising Sun on Professor J. M. Dixon, M.A., 
F.R.S.E., of the Imperial University in Tokio, Japan. 
Professor Milne, the well-known seismologist, who is on 
the staff of the same institution, was also decorated. 

British Assocration’s Visir To NEwcastLe.—A Local 
Committee has been formed in connection with this visit, 
and it has been decided to prepare a Local Guide giving 
a brief sketch of the industries, natural history, and 
general history of the Northern counties. The three 
editors are, Historical Section, Dr. T. Hodgkin; Natural 
History, Prof. Lebour; Industries, Dr. Wigham Richard- 
son. 

DANGER OF REFRIGERATED WATER.—According to 
the Medical Press, twelve workmen died lately at the 
manure works of Prairie-au-Duc. The disease was 
pneumonia, and it was ascribed to inhaling phos- 
phates (volatile fluorides?) or the dust of dried fecal 
matter. On inquiry, however, it appeared that the 
premises were irreproachable from a sanitary point of 
view; but it appeared that the men, when heated, 
were in the habit of drinking freely from a vat in 
which refrigerated water was kept for certain uses in the 
factory. This is a warning for the lovers of iced water. 

Looran.—The Bérsenzeitung directs attention to the 
growing use of loofah as a substitute for sponge. This 
curious substance is the skeleton-like, fibrous covering 
ef a species of cucumber which grows in tropical 
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climates. The proprietors of the extensive loofah works 
at Halle were the first to recognise its value as an 
adjunct of the bath, and to make of it an article of com- 
merce, and they have created a considerable industry in 
collecting, preparing, and converting it for use. 
Enormous quantities are exported to all the principal 
markets of the world. A large quantity is now manu- 
factured into inside soles for shoes. The latest develop- 
ment of the trade is to apply it to the under side of 
saddles, its principal merit in the application being that 
it tends to keep the horse’s back cool. 

Consumption ANDCoat Miners.—Dr, Nasmyth’s results, 
given in our Abstracts, must be regarded as not a little 
remarkable, for it seems to have been clearly demon- 
strated by geologists and others that phthisis is always 
more prevalent where the soil and air are unusually 
damp, and that conversely the drying up of the moisture 
by drainage has always resulted in a marked decrease 
in the mortality from this cause. And yet, according to 
Dr. Nasmyth, we have here a very low proportion of 
lung disease among men who habitually work in air 
which is “nearly always saturated.” If statistics from 
wider coal-mining areas bear out these observations it 
would certainly appear that some other cause than mere 
dampness has a share in inducing consumption ; and as 
the ground beneath and around the mine must be satu- 
rated with water, while the temperature is shown to be 
closely similar to that obtaining above-ground, it is not, 
in the present state of our knowledge, very easy to see 
what other influential factor could enter into the question. 

SrructurRE OF A FiasH oF Licurninc.—-M. E. L. 
Trouvelot, during the storm of June 24th, at Paris, 
succeeded in obtaining the photograph of a flash of 
lightning, and submitted the proof to the Academy of 
Sciences on the oth inst. This flash, which seemed 
to connect the earth to a cloud, subtended an angle of 
40°. The flash appears divided in four main 
branches, brilliant and strongly-marked. But there 
were others less visible, some so faint that they could 

not be seen in the negative without the help of a lens. 
The total number of the branches, large and small, is 
thirty-seven. A microscopic examination of the 

image of the flash shows that it is like a long ribbon, 

taking all the forms which a ribbon might present if 

plunged into a slowly-moving liquid. This ribbon 

seemed to be traversed vertically by a multitude of 

rays more or less close together, and more or less 

brilliant. They are seen almost everywhere upon 

the flash, even upon its faintest ramifications. They 

correspond in general with the fracture of the zigzags 

which seem to make up the flash, 

Tue DistitLation or SEA Water.—The Government 
is fitting a distilling apparatus in many of the new ships, 
which has several features to recommend it. It has been 
necessary heretofore to have a donkey boiler, or to set 
one main boiler aside for use in distilling, and either plan 
has its inconveniences. As steam will be used constantly 
in the new ships for power purposes, with the new 
arrangement, the same boiler can also be used for making 
fresh water without the oily unpleasantness that usually 
accompanies distilled water made from a boiler fed from 
a surface condenser. Steam from a special boiler is led 
through a series of coils, which are contained in a vessel 
supplied with sea water. The steam is condensed, or 
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partly so, and falls in the condenser. A portion of the 
sea water is evaporated and is carried into a second coil, 
in which it is also condensed, and this water is of excel- 
lent quality. The first vessel is fitted with blow-off and 
brine cocks, and occupies very much less floor space than 
a donkey boiler of the necessary capacity would do. A 
test made with one of these arrangements, having 52 
square feet heating surface in the evaporator, maintained 
a pressure of 51 lbs., and had a capacity of goo gallons 
of water per day.—ZJndustries. 

Burmese Diet.—A correspondent of the Rangoon 
Times gives a curious account of the Burmese cuzszne. 
They utterly reject milk—which in hot climates is 
admittedly questionable—as also butter and cheese. On 
the other hand, they have a fondness for putrid fish. 
Theblood of amonkeyisthought to be a very strengthening 
draught. Frogs, lizards, snakes and their eggs figure 
largely in the Burmese bill of fare. A monkey, roasted 
whole, is considered a certain cure for dysentery. The 
greatest peculiarity of these people is insect-eating. 
A large red ant (Myrmica) is caught in great numbers 
and pounded up as an ingredient of chutney, to which 
they give a peculiar acidity. The writer had set before 
him at tiffin a small basin nearly full of honey, in which 
were large white grains, like oversoaked grains of rice. 
He found the mixture delicious, “tasting like very deli- 
cate bits of marrow, cooked in honey. It consisted 
of bee-grubs stewed in honey.” Some of their 
insect delicacies are much more questionable, 
such as the larve of a beetle (Scarabaeus) that 
rolls up balls of cow-dung. A mole-cricket (Schzzodactylus 
monstrosus), called in the native tongue jhingur is con- 
sumed, as are also the larvae of a palm-weevil (Calandra). 

ELECTRICAL AND ALLIED TRaDES.—A preliminary meet- 
ing was held on July 27th at the offices of the London 
Chamber of Commerce, Botolph House, Eastcheap, to 
consider the desirability ot forming a section, or Com- 
mittee, in connection with the Chamber to represent the 
electrical and allied trades. Mr. R. E. Compton presided. 
In a circular convening the meeting, issued by Mr. K. B. 
Murray, the Secretary to the Chamber, it was stated that 
the proposed section, if formed, would not interfere with 
the work of existing associations, but would only deal 
with matters that were purely commercial. The section, 
it was added, would be an integral part of the London 
Chamber of Commerce. Among the matters with which it 
was suggested that the section might deal were mentioned 
Bills before Parliament, foreign tariffs, treaties of com- 
merce, customs classification, arbitrations, business ex- 
tensions in India and the colonies, electric lighting legisla- 
tion, fire insurance rules, and telephone and telegraphic 
matters. The Chairman of the section, or Committee, 
would possess a seat on the Council of the Chamber. In 
opening the proceedings the Chairman stated that two 
meetings had already been held recently on the subject. 
Previous efforts had been made to form a Committee for 
the electrical trades, but they had not been successful, as 
they had not represented the entire trade. After some 
discussion a resolution was passed appointing an organi- 
sing committee for forming the section, the Committee to 
report to a future meeting of the Electrical Trades Com- 
mittee. 

DEATH OF Proressor CarveLtt Lewis. —Scientific men 
in general, and especially geologists, will hear with regret 

of the death of Dr. H. Carvell Lewis, Professor of 
Geology, Philadelphia, U.S.A., which occurred on Satur- 
day last at Manchester. Professor Lewis arrived at 
Liverpool on the 11th inst. by the steamer A/aska from 
New York, being accompanied by his wife and a party of 
friends, among whom were Dr. G. H. Williams, Pro- 
fessor of Geology at the John Hopkins University, 
Baltimore, and Professor H. Langden Mitchell, son of 
Dr. Weir Mitchell, of Philadelphia. The main object of 
their visit was to attend the annual meetings of the 
British Association and the British Archzeological Society, 
and in the intervening time it was intended to make 
visits of geological investigation to the mountains of 
Westmoreland and Cumberland and to Norway, and Pro- 
fessors Lewis and Williams were pursuing studies in 
microscopical geology at Manchester in connection with 
the latter of these projected expeditions. It seems that 
Professor Lewis had contracted an illness, now believed 
to have been due to drinking impure water before leav- 
ing New York, and that what was subsequently thought 
to be ordinary sea-sickness was probably a continuation 
of the same malady. He appeared to improve towards 
the end of the voyage, but some time after reaching 
Manchester symptoms of typhoid fever supervened, 
which terminated fatally on Saturday. Dr. Lewis was 
only thirty-five years of age, and leaves a widow and one 
child. English geological readers will remember his con- 
tributions to glacial geology which gave rise to consider- 
able discussion at the British Association meeting last 
year, and will join their American brethren in regretting 
his untimely decease. 

Tue Pusrtc HeattH.—The Registrar-General’s return 
for the week ending July 21st shows that the deaths 
registered during that period in 28 great towns of Eng- 
land and Wales corresponded to an annual rate of 16:0 
per 1,000 of their aggregate population, which is esti- 
mated at 9,398,273 persons in the middle of this year. 
The six healthiest places were Brighton, Nottingham, 
Hull, Derby, Blackburn, and Cardiff. In London 2,385 
births and 1,297 deaths were registered. Allowance 
made for increase of population, the births were 374, 
and the deaths 539, below the average numbers in the 
corresponding weeks of the last ten years. The annual 
death-rate per 1,000 from all causes, which had slowly 
increased in the five preceding weeks from 1472 to 15°7 
further rose last week to 15°8. During the first three 
weeks of the current, quarter the death-rate averaged 
15°4 per 1,000, and was 5°7 below the mean rate in the 
corresponding periods of the ten years 1878-87. The 
1,297 deaths included one from small-pox, 25 from 
measles, 14 from scarlet fever, 15 from diphtheria, 33 
from whooping-cough, eight from enteric fever, 62 from 
diarrhzea and dysentery, two from choleraic diarrhoea, 
and not one either from typhus or ill-defined forms of 
continued fever ; thus, 160 deaths were referred to these 
diseases, being 388 below the corrected average weekly 
number. In Greater London 3,127 births and 1,589 
deaths were registered, corresponding to annual rates of 
29°5 and 15'0 per 1,000 of the estimated population. In 
the Outer Ring 11 deaths were referred to whooping- 
cough, to to diarrhoea, and 7 to diphtheria. The fatal 
case of diphtheria included three in Croydon and two in 
Walthamstow subdistricts. In our abstract of the 
Registrar-General’s previous report Bristol should have 
been placed first among the six healthiest places for the 
week ending July 14. 
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IMPROVED LABORATORY OVEN AND 
BATH. 

“THE accompanying illustration represents Professor 
Reynolds’ improved water oven and bath for 

laboratory use. It is a well-contrived and most useful 
apparatus, and we have much pleasure in recommending 
it to chemists and physiologists. The illustration shows 
an enclosed chamber on one side, with a glass door, and 
there is a similar chamber on the opposite side, with a 
space between the backs of the two chambers. There is 
also an enclosed space about 3 ins. deep under the two 
chambers, which is filled with water. The water is 
supplied through the upper tube at the end, and it is 
kept at a constant level by an overflow pipe inserted in 
the short vertical tube shown in the figure. If there be 
any waste water it is carried away by the bottom tube 
at the end. At the opposite end (not shown in the 
figure) there is a water gauge, by means of which the 
water level can be seen at any time. The water is 
heated by a Bunsen lamp underneath, and the whole of 
the apparatus is made of copper which conducts heat 
readily without much loss from radiation. Any tempera- 

REYNOLDS’ IMPROVED OVEN AND BATH. 

ture up to 100 degs. C. (212 degs. F.) can be steadily 
maintained, and this cannot be said of the water baths 
generally in use. Each of the enclosed chambers is 
fitted with shelves to receive test tubes, etc., and in each 
there is provision for a thermometer. On the top of the 
casing there are three or four openings fitted with covecs 
to receive evaporating dishes, and at one end is a curved 
tube, through which the steam or water vapour escapes. 
This tube can be connected with a condenser, and then 
distilled water can be obtained. The apparatus has been 
neatly made by Messrs. Becker and Co., of 34, Maiden 
Lane, W.C., and it has evidently been designed by one 
who not only has a practical acquaintance with what is 
required, but who also has a knowledge of the scientific 
principles on which its success depends. 

SS 

SIMPLE EXPERIMENTS IN PHYSICS. 

T° all matter must be attributed two essential qualities ; 
first, that in virtue of which it occupies space, and 

which is known as extension ; and second, that which 
allows only one particle or atom of matter to occupy a 
given space—the property known as impenetrability. 
That matter occupies space is appreciated by our senses, 
and needs no particular proof, but that two portions of 
matter cannot occupy the same space at the same time 

sometimes seems anomalous, as is shown by some of 
the following experiments. Into a tumbler filled with 
alcohol may be crowded a hatful of loose cotton without 
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causing the alcohol to overflow. The success of the ex- 
periment depends the slow introduction of the cotton, 
allowing the alcohol to invest the fibres by capillarity 

Fic. 1—A HATFUL OF CoTTON IN A TUMBLERFUL OF 
ALCOHOL. 

before they are fairly plunged beneath the surface of the 
alcohol. In this experiment the penetration of alcohol is 
only apparent; the fibres displace some of the alcohol, 
but the quantity isso small as not to be observable. If 
the cotton were compressed to the smallest possible 
volume it would be found to occupy but very little space. 
So small a body would be incapable of raising the level 
of the alcohol enough to be appreciable by an ordinary 
observer. A more puzzling experiment consists in 
slowly introducing some fine sugar into a tumblerful of 
warm water. A considerable quantity of sugar may be 
dissolved in the water without increasing its bulk. 

Fic. 2.—SOLUTION OF SUGAR IN WATER. 

Here the physicist is forced to acknowledge that either 
the water is penetrated or its atoms are so disposed as 
to receive the sugar between them, possibly in the same 
way as a scuttle filled with coals might contain also a 
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bucketful of sand. This latter view is adhered to, and 
the atom or ultimate particle is held to be impenetrable. 
In the case of the mixture of water and alcohol, or water 
and sulphuric acid, a curious phenomenon is presented. 
Take alcohol and water, for example. Two equal 
volumes of alcohol and water, when mixed, occupy less 
space than when separate. If the sum of the volume of 
the two separate liquids is roo, the volume of the 
mixture will be only 94. In the case of the mixture of 

Fic. 3.—REPRESENTING 
VOLUME OF UNMIXED 
ALCOHOL AND WATER, 

Fic. 4.—REDUCTION OF 
VOLUME OF ALCOHOL 
AND WATER MIXTURE, 

sulphuric acid and water, the difference is greater. An 
easy way to perform this experiment is to fill a narrow- 
necked flask up to a line which may conveniently be 
marked by a rubber band round the neck, then removing 
one-half of the water, measuring it exactly, and replacing 
it with a volume of alcohol exactly equal to that of the 
water removed. It will be found that when the liquids 
are mixed, the mixture will not fill the flask up to the 
original mark. The only reasonable explanation of this 
phenomenon is that the molecules of the two liquids 
accommodate themselves to each other in such a manner 
as to reduce the pores, and thus diminish the volume of 
the mixture. 

SS 

THE NUMBER OF CENTENARIANS. 

ITHIN the memory of the present generation an 
able and influential writer, Sir George Cornwall 

Lewis—not to be confounded with G. H. Lewes—sought 
to show that there were in modern times no authenti- 
cated instances of persons reaching the age of one 
hundred years. Perhaps the first fatal blow to his 
theory was given by the well-known case of Professor 
Chevreul, the date of whose birth has been satisfactorily 
authenticated, and who has spent the greater part of his 
102 years under the eye of the scientific world. 

M. Emile Lavasseur has recently made a communi- 
cation to the Academy of Sciences on the centenarians now 
living in France, taking his data from the census of 1886. 

He admits that there are persons of the age of one 
hundred years, though their number is less than it is 
popularly believed. Old men, sometimes, out of vanity, 
represent themselves as more aged than they really are. 
Octogenarians who have been consulted as to the age of 
their senior relatives are led to represent them as older 
than is really the case, having always known them 
older than themselves. Thence spring illusions and 
exaggerations of the number of centenarians. 

The head of the Statistical Department of Bavaria was 
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the first to check over the declarations of alleged centen- 
arians by occasion of the census of 1871. There were 
said to be 37, but on examining the dates of birth there 
was found only one person, a woman, who had lived for 
more than a century. 

About the same time a similar inquiry was made in 
Canada, a country which had enjoyed for some time the 
reputation of longevity. Mention was made of 42t 
persons said to have died at the age of 100 or upwards, 
but on close scrutiny only nine persons, five men and 
four women, were found who had demonstrably lived for 
more than a century. 

In France the first reports sent in, judging from the 
census returns of 1886, gave the number of centenarians 
as 184. On the first scrutiny it was found that 1or 
persons had been wrongly inserted in this category. Of 
the 83 persons still pronounced to be centenarians, 67 
had no more definite evidence than the assertions of their 
neighbours. Authentic documents, such as certificates 
of baptism, were found only in 16 cases. Among these 
is a man (Joseph Ribas) born at San Esteran de Litera, 
in Spain, and baptised August 2zoth, 1770, and who conse- 
quently was in 1886, 1162 years. He lives, or at least 
he was still living, at Tarbes. He was married at the age 
of fifty, had seven children, and became a widower at 100. 
If this man has not appropriated the baptismal certificate 
of an elder brother—which is improbable, since there 
exist in France documents dating back to a time when 
he could have no interest in exaggerating his age—he is 
an authentic instance of an unusually advanced age. The 
rest, 82 innumber, were from 100 to 105 years ; a widow 
was Said to be 112 years old, but her age seemed very 
doubtful. 
Women formed the majority (52, women, 37 men). 

There were naturally few married couples, six cele- 
bates of the male sex, and sixteen of the female, 
twenty-three widowers, and forty-one widows. One of 
them, aged 103, Madame Rostkowski, born Mazurkiewicz, 
daughter of a chamberlain of Stanislas II. and sister of a 
general of engineers, went through the Polish wars as 
assistant surgeon-major along with her husband, who was 
captain adjutant-major; she had gone through twelve 
campaigns, and had been twice wounded. She still lives, 
on a pension of sixty francs per month allowed her by 
the French Government. The majority of the centena- 
rians are ina state of indigence. Seven only are in 
easy circumstances, twenty-two in actual poverty, and 
the remainder in a very humble position. 

There is no reason ‘to believe that the number of cen- 
tenarians in France is either increasing or decreasing, 
and there is no evidence that in past centuries persons 
reached a higher age than they do at present. For about 
twenty years the registers of deaths give a yearly average 
of 73 centenarians, a number probably exaggerated like 
that in the census returns. 

According to these returns more centenarians exist in 
the south-western departments than in the rest of France. 
This is confirmed by the registration of deaths, since one- 
fourth of the centenarians dead from 1866 to 1885, 
belong to six departments in the south-west. Accord- 
ing to a table drawn up by M. Turquan, the basin of the 
Garonne, from the Pyrennees to the Puy de Dome, 
contains as many centenarians as all the rest of France. 
If we, to allow for possible exaggerations, reduce the 
number of centenarians dying yearly to 50, we find 
that the chances of a person in the nineteenth century 
reaching the age of 100 are 1 in 18,800. 
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Matural BWistory, 

THE DRAGON TREE. 

Tue dragon-tree (Dracena draco) is the chief type of 
the Dracene, a genus of endogenous evergreen trees 
belonging to the natural order of the Liliacew, and dis- 
tinguished for the most part by their handsome palm- 
like appearance. This genus once contained at least 
thirty-six species, but} it was remodelled and very con- 
siderably reduced by Dr. Planchon, who practically only 
included the dragon-tree species in his new classification. 
The chief characteristics of the draczenze are their tree- 

new matter, while during the third, glandular excrescences 
and, occasionally, aerial roots are formed. The dragon- 
tree proper never branches until of very great age, and 
Humboldt asserts that, both in its size and immense 
longevity, it closely rivals the baobab in its claim to 
distinction as the “oldest inhabitant” of our planet. 
He inclined to the opinion that the patriarchal specimen 
which he saw in 1799 in the gardens of the Marquessa de 
Sauzal, in Orotava, Teneriffe, must have been, at the 
very least, of greater antiquity than even the Pyramids 
themselves. By comparison of his measurements of 
this mighty tree with those taken by the French adven- 
turer, Béthencourt, in 1402, he found that the tree had 

DRAGON TREE AT OROTAVA. 

like stems, either simple or divided at the top, and the 
crowded heads of long lanceolate leaves, of a powdery 
olive green, which terminate the branches. The leaves 
encircle the branches, and as they fall off mark the stem 
with circular ring-like scars, similar to those described 
in the article on “Buds” on p. 34 of this volume. The 
flowers form a terminal panicle, and are individually 
small and greenish whitein colour. In our ordinary green- 
houses these plants are most frequently unbranched, 
being only in the so-called “‘ first age,” which lasts, even 
in their native country, from twenty-five to thirty years. 
The “‘second age” is the period of maturity and repro- 
duction, and is of indefinite extent, as is also the “‘ third 
age,’ or period of gradual decay.’ During the second 
age the original leaf scars disappear to a certain extent, 
and the thickness of the trunk is increased by the for- 
mation of branches, and consequent constant deposit of 

undergone but very slight change during almost four cen- 
turies, its slow growth and enormous size thus furnishing 
an incontestable proof of its marvellous age. The tree in 
question was first described by the above-mentioned 
Béthencourt in 14¢2, who assigned to it the same dimen- 
sions as, in later years, Humboldt, Sir G. Stanton, Ledrw, 
etc., did, viz., a height of from 70 to 75 feet, a circum- 
ference, near the base, of 40 or 50 feet, and a diameter of 16 
feet at the base, 12 feet at a height of 10 feet from the 
ground. The trunk tapered but slightly, but rose like a 
huge rough pillar, comparatively short in proportion to its 
thickness, dividing at the top into a close cluster of thick 
branches, terminated by tufts of long, sword-shaped 
leaves, very tough and leathery, and with a powdery 
bloom like that seen upon cabbage leaves. The trunk 
was hollow, and a staircase had been ingeniously con- 

| ‘structed inside, reaching up to the roof, if one may so 
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describe it, formed by the commencement of the | Another variety of this gum dragon is said to be yielded 
branches. A little rustic door guarded the entrance | by the red sandal wood tree (Pferocarpus santalinus) ot 
to this strange retreat, which was used by the Spaniards 
of the island as a chapel for the celebration of 
holy mass as far back as 1493. Although of such 
wonderfu] antiquity, this tree flowered annually, 
covering its entire crown with a perfect mantle of white 
blossom, which presented a striking and most poetic 
contrast to the gnarled and weather-beaten trunk 
beneath. In 1819 a storm carried away about a third 
of its branches, but did not seem to affect the 
main structure very seriously. Unhappily, however, 
this magnificent specimen of arboreal growth, this 
living silent record of long-past centuries, was (accord- 
ing to a statement by a recent writer) utterly destroyed 
by a terrific hurricane in the year 1867. The largest 
specimen now extant is, we believe, the one outside the 
gates of the cemetery in the steep little village of Icco 
del Alto in Teneriffe. As a writer in the Journal of 
Forestry remarks, “ The dragon tree has a grim, weird, 
antediluvian appearance about it, suggestive of the idea 
that it is a survival of ages past, and that it may have 
witnessed the struggles for existence whose records are 
written in the strata of the earth. It was an object of 
Druidical veneration for centuries before Christianity 
appeared on the earth, and the hollow trunks of some 
of the trees were used by early Christians as a place of 
worship.” Tradition asserts that it was deeply revered 
by the Guanchos, the ancient inhabitants of Canary Isles, 
who apparently made use of the resin which they 
obtained from it in the embalming of their dead, since 
this resin has been found in their ancient sepulchral caves. 
Humboldt induces this fact as a proof that the Guanchos 
were not so completely isolated from the natives of Africa 
and Asia as was commonly supposed, since these trees 
originally came from India, a question, however, which we 
have no space to discuss here. Wherever may have 
been its original home, India or elsewhere, the dragon 
tree has been cultivated since the most distant ages in the 
Canary Islands, Madeira, and Porto Santo, and is now 
never met with farther east than the Isle of Socotra, 

The Dracena draco is supposed to have derived its 
popular name from a red resinous exudation from its 

leaves and from cracks in its trunk, known in commerce 
as “ dragon’s blood,” which once formed a considerable 
export from the Canaries, and which has even yet scarcely 
fallenintocomplete disuse. It wasformerly used in medicine 
as an astringent in dysentery, hemorrhage, etc., but is 
now scarcely recognised by modern druggists, who use 
instead the resin of Pterocarpus draco, a large South 
American tree, although that also is now almost out of 
date, having been superseded by the more modern dis- 
coveries and inventions which flood the market in medi- 
cine as wellasin aught else. The true dragon’s blood, or 
gum dragon, of the present day is mostly obtained from 
the fleshy fruits of an East Indian palm, the Calamus 
draco, a native of India, Sumatra, the Moluccas, Malay 
Islands, etc. It is an opaque, reddish-brown resin, 
brittle and smooth, with a shining shell-like fracture. 
When burned its odour somewhat resembles that of 
benzoin; it is almost insoluble in water, but is soluble 
in alcohol, and the solution thus obtained is used as a 
permanent stain for marble, leather, wood, etc., and for 
colouring various tinctures, dentifrices, etc. It is also 
soluble in oil and turpentine, and in this form is used as 
a colouring ingredient in clear spirit and turpentine var- 
nishes ; and it is used in the preparation of gold lacquer. 

the East Indies, and a somewhat similar substance by the 
Dalbergia monetaria, a tree of the same order indigenous 
in Guiana. An astringent resin is obtained from the 
Eucalyptus resinifera of New Holland, which is known 
there by the same name of dragon’s blood, and in 
Mexico another resin of the same kind, obtained from 
the Croton draco (of the order Euphorbiacez) is still ex- 
tensively used in medicine. 

A New Si1xK-worm.—Among the silk-producing 
insects of India Cricula trifenestrata should not be over- 
looked. It is noticed by Mr. Wardle as being very 
common in Assam, where it is known as the Haum- 
pottonee. It feeds on the ‘“‘soon” tree, forming an open 
net-like cocoon of a beautiful yellow colour and of a 
rich lustre. The silk is spun in the same manner as 
that of the “eria” cocoon (Affacus ricii). It is also 
met with in Moulmein, where the caterpillars are said 
to feed upon the cashew-nut tree (Anacardium Oriental). 
This silk-worm is very productive, there being two 
generations in each year. According to Dr, O. Witt, of 
Berlin, it yields an excellent fibre, and is likely to 
prove of importance in the silk trade. 

An ApDvocaATE OF Parasitic VERMIN.—According to 
the Medical Press, a Mr. James Grahame actually said in 
an address to the students at the Glasgow Hospital fer 
Skin Diseases that “the parasites which irritate the 
cuticle were sent by a beneficent Providence to promote 
that necessary surface excitement required by the skin, 
and were not altogether without a beneficial influence 
on the health of the community !” 

STATURE OF THE Extinct IRISH Erk, Cervus megaceros.— 
According to a writer in the Fve/d the two largest skeletons 
of this species known (in the Science and Art Museum, 
Dublin) are respectively 63 feet and 6} feet at the 
shoulders, the spread of the antlers being 9 feet 2 inches 
and 11 feet 7 inches. Sir J. Ball states that this species 
occurred not only in the British Islands, but extended to 
the eastwards as far as the Altai. Ireland was probably 
its most recent locality. : 

A StrrRance Mieration.—The Red Admiral butterfly, 
which is generally said to be much scarcer in the South 
of England and in the Midlands than was formerly the 
case, is becoming very abundant in the North of Scotland. 

Hysteria 1n A Doc ?—Mr. T. Byron Place mentions, in 
the Fie/d, that a greyhound bitch suffered for about a 
month from what seemed to be paralysis. She was 
unable to move her head, and the whole body was rigid. 
Whilst on the lawn one day a rabbit started ; she imme- 
diately followed in pursuit, jumped down the sunk fence, 
and fell head over heels. She got up perfectly well. 
This seems to be an instance of the class of recoveries 
known as “faith cure,” ‘scare cure,” or “ excitement 
cure,’ according to the kind of emotion called into play. 

TRACHEZ OF HEXAPODS AND OF SPIDERS.—J. S. K. 
(American Naturalist) considers the tracheze of these two 
divisions ofthe arthropods not homologous; since in the 
one they are clearly modified appendages, whilst in the 
other they occur on segments where well-marked 
appendages exist. 
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OUR KNOWLEDGE OF THE 
BACTERIA. 

WE have repeatedly had occasion to refer to the part 
played by certain of these minute beings in trans- 

mitting diseases as well as in originating and keeping 
up important changes both in living and lifeless matter. 
It now strikes us that a more systematic description of 
these beings—avoiding, of course, technical specialities 
—may be interesting to not a few of our readers. For 
this purpose we shall avail ourselves, to a considerable 
extent, of a summary of “ bacteriology,” contributed to 
our contemporary, Humboldt, by Dr. Carl Giinther, of 
Berlin. — 
The bacteria are the smallest living beings of which 

we have any knowledge. They are very widely dis- 
tributed in nature—a privilege which they owe to the 
tenacity of their life, the simplicity of their vital condi- 
tions,and, aboveall,totheir extremelyrapid multiplication. 
If we wish to make their acquaintance we need merely 
pour a little water upon some animal or vegetable sub- 
stance—such as a bit of meat, a little hay, a few peas, 
grains of rice, a crust of bread—and let the whole stand 
over-night in a warm place. The water will be found 
to have become turbid, and, if we examine a drop under 
the microscope with a sufficiently high power, we shall 
see a crowd of minute colourless beings of very simple 
forms. Some of them have the shape of rods, varying 
greatly both in length and thickness. In length they do 
not exceed a few thousandth parts of a millimetre (a 
millimetre, it will be remembered, is 39 hundredths of 
an inch), whilst their breadth is measured only in the 
ten thousandth parts of a millimetre. 

Besides the rods we find tiny globules, differing in 
size, and, like the rods, sometimes occurring detached, and 
sometimes in clusters or united in chains. All these 
beings, which are at once distinguished by their minute- 
ness from the yeast cells and moulds (which are much 

| bulkier), are called bacteria. The little rods are known 
as bacilli, and the globules as mzcrococci. A third form 
of bacteria, also to be found in infusions, though less 
plentifuily, appear as minute forms, either spirally curved 
like a cork-screw, or as thin, short, curved rods, and are 
known as sfirille and comma-bacilli. 

, If we examine such a mixture of bacteria in a recent 
infusion we see the individual specimens in constant 
\motion. The bacilli and micrococci dance up and down, 
/to and fro, but without any great change of place. This 
| is merely the case of molecular movement, called pedesis, 
‘or Brown’s movement from its discoverer, and which is 

always observed in minute solid bodies suspended in 
liquids. But in addition to this molecular movement, 
‘which is common also to lifeless matter, many bacteria 
are capable of independent motion. This is most dis- 
tinct in the spirillz. They screw through the liquid with 
the speed of an arrow, and then occasionally remain fora 
jtime quiescent. Among the bacilli only certain kinds 
‘are capable of independent motion, the remainder being, 
like the micrococci, stationary. The independent move- 
ments of the creatures where they exist seem to be 

| executed by means of flage/la—threads like a whip-lash 
attached to the extremities of each. 

Their reproduction is effected ordinarily by fission. 
}A single individual grows in length, becomes divided 
‘transversely i in the middle, and is thus resolved into two 
gee each of which is again subdivided in a 
imilar manner. The parts, or the offspring, if we may ' 

| so call them, 

| place not in one, but in two or three directions. 

may either entirely part company or they 
remain connected together, forming ultimately chains or 
links by continued fission. We then call them streptococci, 
or chain-cocci, The bacilli form, in a similar manner, 
threads. Sometimes bacteria, after fission, remain toge- 
ther in heaps or clusters, apparently adhering together 
by means of a cement. These clusters are known as 
zooglwa. In some species of micrococci the fission takes 

Thus 
we have groups of four cocci, forming a square, or bale- 
shaped heaps each of eight cocci, or sarcine. Among 
bacilli we sometimes observe under unfavourable circum- 
stances, such as the exhaustion of the nutrient fluid, the 
appearance of small, shining corpuscules, which are 
formed within the body of the bacillus. These corpus- 
cules, which are known as sfores from their analogy to 
the spores of fungi and alge, play a similar part to the 
latter. They are discharged from the maternal body in 
a shower, and are capable of remaining dormant, if 
needful, until suitable nourishment is to be found, 

Dr. Dallinger, however, in his most recent researches 
has established that the bacilli do not continue to repro- 
duce themselves by fission, however favourable the 
surrounding conditions. After a number of successive 
fissions they seem to become exhausted, and form and 
discharge a crowd of spores as just described. The 
enveloping membrane, which is all that remains of the 
primary bacillus, sinks to the bottom of the liquid, 
apparently dead. 

The spores, set free, if they meet with suitable nutri- 
ment, grow up to bacilli, and increase by fission as before. 

(To be continued. ) 

SD — 

POISONS IN THE WORKSHOP. 

(Continued from page 77.) 

GINGULARLY enough, the compounds of the metal 
chromium are often overlooked by writers on 

poisons. Some of these substances are not less to be 
dreaded than arsenic, whilst they are used on a very 
large scale in the arts. .The most common form in 
which chromium occurs in trade is as chromic acid 
and its compounds with potash and soda. The bichro- 
mate of potash forms splendid orange-red crystals, which 
dissolve readily in water and possess an intensely dis- 
agreeable taste. On this account, as wellas from its vivid 
colour, it is little likely to figure as an agent either in 
malicious or accidental poisoning. The first danger con- 
nected with this substance is in its manufacture. We 
need not here describe the process, but the men em- 
ployed are liable to suffer from perforation of the carti- 
lage which divides the two nostrils, so that the cavity of 
the nose becomes single. We do not, however, know 
that the mischief ever spreads farther, so as, eg., to 
attack the palate. 

The use of this bichromate of potash in dyeing has its 
perils. It is consumed to a vast extent in dyeing black 
upon wool and woollen cloths, which are boiled along 
with logwood and a certain quantity of bichromate. Of 
course, the hands of the workmen often get splashed 
with the liquor, especially when the goods are drawn 
out of the dye-pans and spread out. Upon some men 
the solution takes no effect. Others find their fingers 
becoming swollen and inflamed, and if such continue at 
this kind of work ulceration sets in, and the fingers or 
the whole hand might be lost. In all the large dye- 



110 SCIENTIFIC NEWS. (Aug. 3, 1888. 

works, however, where alone such cases are likely to 
occur, susceptible men are removed at once to some 
other department of the works. Thus serious injury 
from this cause is of exceedingly rare occurrence. 

Bichromate of potash is also used along with sugar of 
lead in dyeing different shades of yellow upon cotton 
yarns. The liquid used is cold, and the men in conse- 
quence touch the material freely with their hands. Either 
trom this cause or from the alkaline nature of the liquid, 
the hands are more affected than in dyeing chrome 
blacks upon wool, and cases of impunity are much more 
rare. 

We must, however, remember that certain compounds 
of chromium, such as the green sesquioxide, are abso- 
lutely harmless to prepare and to use. The reason of 
this is that they are absolutely insoluble, and cannot be 
volatilized. This is a fortunate circumstance, since the 
chrome greens (Guignet’s green) can be used with 
safety instead of the arsenical greens in the manufacture 
of wall-papers. 

This naturally brings us to arsenic, generally regarded 
as the most formidable of the mineral poisons. The 
fact that it is colourless and tasteless, and therefore may 
find its way unsuspected into articles of food and drink, 
ought to lead to the abolition of its use wherever there 
is no absolute necessity. Thus we can see no justifica- 
tion for the employment of arsenical preparations in the 
manufacture of paper-hangings. Still worse is the case 
when tarlatans are got up with green arsenical colours, 
Paris green, Scheele’s green, etc., mixed up with starch 
and not firmly fixed upon the fibre. The air of a ball- 
room where such tarlatans are worn must contain a 
certain proportion of arsenical dust. 
Now it will be generally admitted that if the wearers 

of such arsenical tissues and the inmates of rooms hung 
with arsenical papers are in danger of being attacked, 
the workmen employed in making such colours or in 
applying them to the paper and the cloth will scarcely 
escape with impunity. Now is this, in fact, the case? 
According to Dr. Jabez Hogg, who has made a special 
study of the action of arsenical pigments, “ workmen 
while engaged in stripping off old wall-papers from 
rooms preparatory to re-papering are frequently obliged 
to leave their work from attacks of diarrhoea and other 
stomach derangements.” 

But what must we say of the manufacture, and conse- 
quent use, of arsenical pigments where the poison plays 
no demonstrable part at all in the production of the 
colour desired? Yet reds, blues, greys, and browns 
have, on analysis, been found to contain arsenic. 
Whether this arises from some unscientific method of 
manufacture or from the careless use of impure materials 
it is not our place to pronounce, 

Arsenic was in ‘former days very generally found in 
aniline colours, The reason was that magenta was at 
that time chiefly manufactured by the arsenical process 
(Medlock’s patent), and as a variety of other colours 
were obtained from its transformations, the aniline 
colours came to be regarded as, generally speaking, 
poisonous. Toa very great extent this process is now 
abandoned, and where it is still used the product is 
purified with such care that arsenic is not to be expected 
in the aniline dyes sold by the more eminent makers. 

Arsenic is used to a considerable extent by calico- 
printers in the so-called “ dung-substitutes.” In those 
styles where a piece of calico is dyed after it has been 
printed with various mordants it has to undergo a 

cleansing process, called in France dégommage, and in 
England dunging, because it was performed with the 
dung of cows suspended in water. To supersede this 
unpleasant substance, certain preparations were de- 
vised, under the name of dung-substitutes, and were 
composed chiefly of arseniates of soda. Probably none 
of this arsenic would remain on the tissue to the injury 
of the future wearer; but the spent liquors and the 
rinsing waters would convey a certain quantity of 
arsenic down into the sewers and the rivers, and if not 
precipitated in an insoluble form would be exceedingly 
apt to turn up where it was by no means wanted. We 
forgot to mention that the waste waters from chrome- 
black and chrome-yellow dyeing also find their way into 
the streams. 

A great channel for the promiscuous distributien of 
arsenic is the manufacture of sulphuric acid, which is 
to the chemist what iron is to the engineer—in use 
always and everywhere. Now, by far the largest quan- 
tity of the sulphuric acid of commerce is obtained from 
iron-pyrites (sulphuret of iron), a mineral which most 
unfortunately is rarely, very rarely, absolutely free from 
arsenic. Hence the poison finds unsuspected access into 
a vast variety of products. A cheap and practicable 
method of producing sulphuric acid free from arsenic is 
one of the prizes for which chemists are earnestly striving. 

(To be concluded.) 

TSS — 

WORK FOR NATURALISTS’ CLUBS. 

Ill.—Tue SrructureE oF A FEATHER. 

T is not easy to find a better subject for an evening’s 
demonstration than a feather. The following 

materials should be collected :—a few quills, some body- 
feathers of a fowl, pheasant, or partridge, a peacock’s 
plume, and a fresh pigeon or other bird, unplucked of 
course. Ifalantern can be had, it will be useful to put 
up between glass plates a piece of the peacock’s feather, 
a double-shafted body-feather of one of the gallinaceous 
birds named above, an emeu’s feather, and also some 
photographic copies of good drawings. Plate 1 of 
Nitzsch’s Pterylography (Ray Society) is recommended, 
but various illustrated text-books may be drawn upon for 
figures of the simpler points. An effective model of the 
shaft, barbs, and barbules may be made of pieces of card 
cut to the proper shape, and fitted by means of saw-cuts 
into wooden bars. 

Observe first the primary divisions of a feather, viz., 
the quill, shaft, and vane. The shaft is occupied by a 
dense pith ; the quill is empty, except for some light and 
dried-up capsules, which form a chain within it, and 
which represent the shrivelled remains of the formative 
follicle. At the bottom of the vane, and on the inside of the 
feather, will be seen a scar, the umbilicus. Down to this 
point the originally cylindrical feather has split along one 
side; below, the tube remains complete. Show by 
means of a paper model that if a closed cylinder be split 
open in its upper half, while it remains entire below, < 
passage into the inside of the tube must exist where the 
closed and open parts meet. In immature feathers the 
apex of the formative papilla can often be seen to project 
from the umbilicus (see figure). 

The structure of the barbs which compose the vane 
may next be considered. Each is a knife-blade, having 
its thick edge turned outwards, 7.¢., away from the body 
of the bird. The barb carries a double row of barbules, 
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which must be shown under the microscope. It will 
facilitate the demonstration if a piece of the vane of a 
quill is soaked, first in alcohol, and afterwards in 
glycerine. Cut out a small bit of the vane so prepared, 
and tease it with needles as required. Notice the 
different forms of the two sets of barbules which project 
from every barb. One set bears hooks, the other is 
simple or merely notched. The component parts of the 
vane will be more readily understood ifa bit of peacock’s 
plume, with disconnected barbs, is first thrown upon the 
screen. The barbs and barbules will be clearly seen. 
After this, it is easy to explain that in the close vane of 
a quill the barbs lie parallel, each giving off at an open 
angle close-set barbules. Every barbule crosses a 
number of others belonging to the next barb, and at 
every such crossing the uppermost barbule developes a 
heok, which grasps the barbule beneath. Where the 
hooks are absent, as in the tail-coverts of the peacock, the 
feather, though it may serve for covering and ornament, 
is useless for flight. 

Double-shafted feathers may then be described. The 
accessory shaft (or after-shaft) has the same structure 
as the principal one, and may be, as in the emeu, of 
equal length. The primitive cylinder has been split 
along two opposite lines, instead of one, to furnish the 
double shaft and vane. The after-shaft is always turned 
towards the body of the bird. Where the feathers serve 
only for protection and warmth, as in large flightless 
birds, it is easy to see the advantage of the double shaft. 
Twice as many feathers can be crowded into the same 
surface of skin. But this arrangement becomes im- 
possible when the feathers are directly concerned in flight. 
They must then admit of being rapidly spread, and also 
of being neatly folded together when the wing is closed. 
Accordingly, the quills of the wing and tail in a flying 
bird never show a vestige of after-shaft. 

The pigeon may be used to point out the different 
kinds of feathers, such as quills, body-feathers, down- 
feathers, and filoplumes. These last are readily found 
by plucking part of the breast; they are very long and 
thin, nearly devoid of vane, and without pith in the shaft. 
Herons and some other birds have “ powder-down 
patches,” consisting of peculiar feathers, which crumble 
to pieces as fast as they are formed. 

The colours of feathers deserve some notice. Pig- 
ments, similar to the pigments of hair, can be extracted 
by a rather troublesome process ; the range of colours is 
‘not very great, most of the effects being obtained by 
shades of brown and yellow. Other colours, however, 
occur, and some of them are very curious. Thesealing- 
wax tips of the Bohemian wax-wing are well known. 
Still more singular is the Turacin found in the crimson 
quills of the Touracos, or plantain-eaters. This pigment 
is soluble in water, and washes off in heavy rain. Many 
of the iridescent colours found in birds’ plumage are not 
due to pigments at all, but to light reflected from thin 
films. They are due, in fact, to the same cause as 
Newton’s rings, the iridescence of mother of-pearls, or 
the colours of the soap-bubble. 

Moulting is an interesting subject, which will bring 
out the knowledge of observant naturalists. Professor 
Newton’s remarks in the article “Birds” (Enc. Brit. 
vol. iii.) will serve as a basis for some preliminary ex- 
lanations. 
The development of the feather must on no account 
left out, It is essentially a horny scale, formed out 

f the epidermis, like the scales of reptiles, but differs 
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from these in being tubular below, and much divided 
above, whereas the reptilian scale forms a broad plate 
of simple form. A conical papilla of the dermis, or vas- 
cular layer of the integument, supplies the growing 
feather. The papilla is invested by a double layer of 

epidermis, pushed inwards from the 
outside of the body. Its surface is 
marked by a branched system of sunk 
lines, which correspond to the shaft, 
barbs and barbules respectively, and 
into this mould the nearly fluid cells 
of the epidermis are forced. The 
feather is, in short, a horny cast of 
the surface of the papilla. At first 
the vane surrounds the conical tip of 
the cylindrical papilla completely, 
but it is extremely thin along a line 
opposite to the shaft, and here it 
readily separates, opening out into a 
flattish sheet as it becomes free from 
the skin. The outermost epidermic 

| layer forms the sheath, which at 
| first adheres strongly to the quill, 

& but is free from the vane. When 
a feather first pushes through the 
skin, it is almost entirely hidden 
within the sheath, from the summit 
of which a pencil-like bunch of 
barbs projects. Afterwards the sheath 
crumbles entirely away. The apex 
of the feather forms first, and may 
be quite complete while the base 
is still pulpy, or altogether undis- 
tinguishable. Since the same part 
of the papilla cannot be used a 
second time as a mould for the deposit 
of feather-substance, fresh growth 
takes place at its base, and the apex 
of the papilla is gradually pushed 
upwards. In an immature feather, 

the tapering and shrivelled tip of the papilla may often 
be seen projecting from the umbilicus (see figure). 
After its living substance has been absorbed, the papilla 
is seen to consist of a chain of inverted conical capsules, 
joined by a central filament. These cones may always 
be found within the quill. After the vane has been 
formed, the surface of the papilla becomes smooth, the 
horny matter moulded upon it takes the shape of a 
simple tubular quill, and the feather is complete. 

SSS 

THE PuRIFICATION OF SEWaAGE.—MM. P. Chaotaing 
and E. Barillot, in a communication to the Academy of 
Sciences, state that irrigation, a system possessing 
numerous partisans, is applicable where vast surfaces are 
available, where the soil is suitable, and where the 
water to be purified is not heavily loaded with putre- 
scible matters. The chemical procedures, though much 
decried some time back, deserve the greatest attention in 
consequence of the improvements already effected, and 
of those still possible. From the results which the 
authors quote, it seems distinctly established that the 
purification of sewage by chemical methods is really 
efficacious ; that it can be applied without interruption 
and without nuisance, and that the nitrogen and phos- 
phoric acid thus obtained are easily available in agri- 
culture. 

Diagram of a Feather. 
s, shaft, cut short ; 
6, bases of barbs ; 
p, dried-up papilla, 
projecting from the 
umbilicus; 2’, ditto 
within the quill ; 
g, quill. 
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Reviews, 
Pallas’s Sand Grouse (Syrrhaptes paradoxus) ; its History, 

Habits, Food, and Migrations; with Hints as to its 
Utility and a Plea for its Preservation. By W.B. 
Tegetmeier, F.Z.S. London: Cox. 

It is rare indeed that any ornithological fact occasions 
so much general sensation and gives a plea for so much 
ink-shed as the recent advent of the Asiatic sand 
grouse. The majority of the British public unfortu- 
nately look on birds as mere animated targets created 
for the edification of the shot-gunner. So long as this 
feeling prevails the extirpation of any species, aborigi- 
nal or immigrating, is averted merely by its rapidity of 
multiplication or by its being inconspicuous. 
Now Pallas’s sand grouse, as a novelty, at once 

attracts attention, and fares accordingly. It visited this 
country once before, a quarter of a century ago, and 
was duly extirpated. This year they have reappeared 
in larger numbers, and earnest efforts, at any rate, are 
being made for their protection. To such protection it 
has a fair claim. It is not merely harmless, but posi- 
tively useful, since its food consists chiefly of the seeds 
of notorious and troublesome weeds, such as docks, 
knot-grass, chickweed, and the like. We are sorry, 
however, to learn that its flesh is edible. 

Ornithologically speaking, this bird is the type of a 
new genus, Syrrhaptes. It is distinguished from its 
nearest allies, the sand grouse of Southern Europe, Nor- 
thern Africa, and South-western Asia (Péerocles) by the 
peculiar structure of its feet. It has no hinder toe, and 
the three short, blunt, anterior toes are connected to- 
gether by a “leathery pad,” covered closely with small 
round wart-like prominences. The legs are short, and on 
the ground it hasa waddling gait, almost like that ofa 
parrot when travelling ona level surface. 

The genus approaches most nearly to the pigeons, the 
grouse, and the plovers, but it is severed from all of 
them by well-marked characters. It differs from the 
pigeons by laying three eggs instead of two, and by the 
fact that the young can pick up seeds as soon as hatched. 
The want of the hind toe clearly sunders them from the 
pigeons, the fowls, and the true grouse. Their flight is 
more rapid and sustained than the grouse, though unlike 
the pigeons, they do not glide on outspread wings. The 
bird is not polygamous, and both parents take a share in 
incubation. The eggs are of a buff colour, with dark- 
brown spots. The keel of the breast-bone, and of course 
“he pectoral muscles, are very largely developed. Here, 
as in some --.4r species, the greater pectoral, which 
pulls the wing downwards, is dark, whilst the smaller 
pectoral is white. Mr. Tegetmeier remarks that this dif- 
ference between the two pectoral muscles in their colour 
and texture presents an unsolved problem. In the 
majority of birds, however, swift in flight no such dis- 
finction is found. 

The general colour of the plumage of this bird is 
sandy, barred with brown and black, the sides of the 
neck and throat orange. On the breast is a narrow band of 
black-edged feathers, and on the flanks and across the 
abdomen is a broader and darker band. The back, 
scapulars, and upper tail coverts are barred with black 
and dark brown. The wing is remarkably pointed, and 
the primaries are of a delicate lavender with dark tips. 
The tail consists of sixteen feathers ; the central pair are 
prolonged at the tip into pointed filaments, extending in 
the male three inches beyond the others. The female 

has not the orange at the sides of the neck; the chest- 
band is indistinct, and the middle tail feathers are less 
prolonged. The weight of the birds is from 104 to 11 
ozs. The length of the male, from the beak to the point 
of the tail, is 15 inches; the femaleis rather smaller. 

A difficulty in the preservation of these birds will arise 
from the circumstance that they deposit their eggs on 
the sand without any attempt at concealment. 

Electricity versus Gas. By John Stent. London: Swan 
Sonnenschein and Co. 

The pioneers of electricity have much to fight against, 
and those into whose hands this brochure may fall will 
assuredly cry “Save us from our friends.” There is 
already too much wilful misleading by company pro- 
moters and vendors of primary batteries; but here we 
have an author who candidly informs us that “he is no 
expert in electrical science.” Then gue diable allait il 
faire dans cette galere? He appears to make this state- 
ment, rather to excuse the absence of technical terms and 
phrases, than to apologise for his presumption in penning 
even 79 pages on a subject upon which he has neither 
right nor title to scribble. He pleads that “he is only 
one of many who find it necessary to understand enough 
of what is going on around them, not to be, and to feel, 
and appear stupid in the presence of discussions in the 
press, and in conversations that are of common occur- 
rence.” With his feelings we have little to do, but we 
differ most distinctly with the writer as to the amount of 
knowledge which will save him from being and ap- 
pearing, not only stupid, but lamentably rash, in ventur- 
ing to put forth such a work, even at the price of six- 
pence, without either making a decent acquaintance 
with the subject itself, or with some one who would 
revise his proofs, and rewrite a page here and there. 

It is interesting to learn that the filament of a glow 
lamp “is inserted before the globe is exhausted of air.” 
The interest comes in in trying to guess how else it could 
be done. We are informed that “M. Faure sent a bex 
charged with electric energy from Paris to Sir Henry 
Thompson in London.” Weare not in a position to deny 
that M. Faure was so obliging, and doubtless Sir Henry 
was gratified, but ‘ze box which created such a stir in May, 
1881, was sent to Sir William Thomson. The extraordin- 
ary theory is put forth that the sun would give no light 
‘were it not that the atmosphere is pervaded by count- 
less material particles, which become white hot, and so 
give us light.” The author is not speaking as might be 
supposed of the sun’s atmosphere, for he continues, “ If 
the air were completely purified from all these materia] 
particles, the sun might go on shining brightly, but he 
would give us neither light nor heat. Alpine climbers 
and balloonists prove the truth of this by finding both 
temperature and light diminishing as they rise towards 
the sun, whilst every snow-capped mountain in Switzer- 
land and India and elsewhere corroborates the state- 
ment.” This wild assertion, “ proved and corroborated ” 
though it be, is furnished with the following foot-note : 
‘“‘Phosphorescence hardly comes in under the generic 
word light.” What is probably meant is that in the 
absence of any atmosphere the sun would blaze as a 
brilliant ball in a black heaven, but the light and heat 
would be greater, as every alpine climber can well 
appreciate. 
We are informed that arc lights produce graphite 

“ which is nearly equal in weight to the carbons used 
and will make a sensible return to the companies pro} 
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ducing the light.” 
tip of graphite about the size of half a pea, at the end of 
the negative carbon cf which an inch or so is left, and is 
worth about as much as the stump of a cigar. 
We are not aware if Mr. Stent has studied any other 

branch ofscience. His ideas of heat are of about the same 
standard as his light and electricity. ‘Ifthe poker be 
left long in the fire, the extreme end will become hotter 
and hotter; but ifa length of wire or a rod be attached 
to the rod in the fire, the heat will pass into it, and con- 
tinue to travel along the wire to almost any distance so 
long as the one end is hot.” 

The last page tells us that electricity “is becoming 
visibly a real light. Its triumph not only over darkness, 
but over all other forms of artificial light, is so obvious 
that,” ete. The italics are ours, but that darkness is a 
“ form of artificial light” is a discovery which distinctly 
belongs to Mr. Stent. 

The Architect's Register, being a publication devoted to Art, 
Architecture, Engineering, Building, and matters per- 
taining thereto, established to form the nucleus of a 
Register of Papers read before Architectural and 
kindred Societies throughout the United Kingdom. 
Issued Half-yearly. Vol. III. London: W. 
Pope. 

This volume comprises papers on ‘‘ Old House Work ” ; 
on the “ Relationsof Architect, Surveyor, and Builder ” ; 
“Optical Refinements in Architecture”; “Horace 
Walpole, his Lite and Times” ; “Notes on some Build- 
ing Stones”; Theatres and Public Buildings and their 
Arrangements for Public Safety”; and “ Theatre Con- 
struction.” To the two last we must call particular 
attention. The former, by Mr. Walter Emden, M.S.A., 
gives a very elaborate survey of the entire question. 
From the statistics given it appears that during the past 
eleven years 2,056 persons have perished from fires in 
theatres, being a yearly average of 186°9. Out of 252 
theatres only three remained for a century without being 
destroyed. 

The author, not unjustly, denounces the present 
medley of laws for the prevention of accidents as occa- 
sioning much hardship to the proprietors without afford- 
ing the necessary protection to the public. He urges 
the necessity of legislating for the whole kingdom, and 
not for London alone, and wishes to place all theatres, 
music halls, etc., throughout the entire realm in the 
hands of the Lord Chamberlain, together with funds for 
carrying out such supervision, on the satisfactory grounds 
that his office is the only one possessing the knowledge 
necessary for dealing with the question. 

The author then passes to the construction of safe 
theatres. Very naturally he deals firstly with the means 
of cutting off the stage from the auditorium, and that with 
rapidity and completeness. For this purpose he recom- 
mends as the best material, asbestos cloth. Iron cur- 
tains, from their weight, require powerful and compli- 
cated machinery for raising and lowering, and may very 
conceivably happen to be out of order just when wanted. 
Here we may mention that Mr. Gordon Hoskins insists 
on the necessity of raising and lowering such curtains 
before every performance, and frequently testing them 
if the theatre be temporarily closed. 

_ The next point discussed is the prevention of panics, 
and, of course, the supply of safe and easy exits. Here 
the author contends that there should be two exits from 

As a matter of fact, there is a little | 
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every part of the building, conspicuous, always available, 
and free from all obstruction, distinct from all connec- 
tion with other parts of the house, and especially kept 
well apart from each other. He considers that extra exit 
stair-cases should lead directly into the street, not into 
courts or narrow passages leading under or between 
shops and warehouses. 

He advocates the use, in addition to the gas or elec- 
tricity employed for the general illumination of the 
house, of a set of lamps fed with vegetable oil to light 
up the exit doors, corridors, and stair-cases. 

Mr. Emden is scarcely fair to the electric light. He 
says :—“ Unlike gas, electricity gives no warning, there 
is no smell.” But in the majority of fires due to gas 
there is also no smell, because there is no escape. The 
mischief is due to the decorations, scenery, etc., being 
by prolonged exposure to the heat of the gas- 
flames not merely dried to tinder, but rendered in some 
cases probably spontaneously combustible. At all events, 
the whole is in such a state that if brought into the most 
momentary contact with a spark or a flame—which a 
current of air may occasion—the material is ignited. 

The case as between electricity and gas seems to us 
to lie thus : with electricity there is absolutely no danger 
if the installation be thoroughly good. But with gas no 
perfection in the system of piping and no absence ot 
escapes can afford any protection. 

Mr. Emden then discusses the use of certain solutions 
applied to the wood-work, canvas, etc., for rendering 
them uninflammable. His views here are very judicious. 
He admits that such a soaking does for a time give pro- 
tection against the spread of fire, but he raises the un- 
solved question : for how long ? It has, indeed, not been 
experimentally decided in how far light wood-work, tex- 
tile materials, etc., soaked in tungstate of ammonia would - 
retain their non-inflammability after a year’s -exposure 
to the temperature of 140° F., as isthe case with the 
decorations of theatres where gas is the illuminating 
agent. He concludes, therefore, that such fire-proofing 
agents may be useful auxiliaries, but that to depend upon 
them solely would be “rank madness.” In concluding 
this notice of a very useful memoir we cannot help 
taking exception to the following passage :—“ The stage 
is still, to a large extent, ignored by the State and by 
science. Science has, of late years, turned industrial. 
She makes railroads, steam-engines, factories, and mills ; 
she tins meat and condenses milk; but she has not 
troubled herself about the stage, and is only now 
waking to its necessities.” We have here the misuse 
of the term science against which Herschel, Hum- 
boldt, Whewell, Grove, Lewes and Crookes have all in 
turn protested, but, as we see, in vain. Science does not 
make, tin, or condense anything. She discovers facts, 
traces out their relations, and reduces them to laws. 
The utilisation of such facts and such laws she leaves to 
industrial art, over whose doings and omissions she 
has no control. 

SSS 

Tue University oF SaLrerno.—Mr. G. Foy, F.R.C.S., 
in a retrospect of _some famous Italian Universities, 
mentioned that the/medical schools of Salerno were open 
to women. Constantia Calenda graduated there as M.D., 
Sentia Guerna lectured on medicine, Abella Mercurialis 
practised medigine and published medical works at 

Salerno. Troftula held a, professorial chair in the 

University. { 
\ 

) 
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Abstracts 

of Papers, Wectures, etc, 

ROYAL SOCIETY OF EDINBURGH. 

Ata special meeting held on the oth ult., under the 
presidency of Professor Sir Douglas Maclaren, a paper 
was read by Dr. T. G. Nasmyth on the air in coal-mines 
considered especially in regard to its influence upon the 
health of the miners. Before entering on the results of 
his own observations he described the condition ot ventila- 
tion in coal mines twenty years ago, which he showed was 
such aS no miner would now be expected to work in ; and 
said he had been told personally by miners of the air 
being often so bad that lamps would not continue to burn 
themselves, but had to be constantly trimmed by small 
boys, who were engaged for this purpose. Dr. Nasmyth, 
in his observations, had employed means, which he 
described, for ascertaining the conditions of temperature, 
and estimating the amount of organic matter, and for 
determining the quantity of carbonic acid gas and of 
micro-organisms present in the mines. He then referred 
to the means of ventilating coal mines at present in use, 
the arrangement of downcast and upcast shafts, and the 
distribution of air to the working faces by branches, 
instead of the old method of circulating it by a single main 
gallery, where if an obstruction occurred anywhere it 
affected the whole of the workings. He pointed out among 
other defects of the present system that the production of 
micro-organisms and carbonic acid in the stables rendered 
it desirable to have these near the upcast shaft. Giving 
the results of his observations, which in his paper were 

———-secorded in a tabulated form, he showed that the tempera- 
tures taken-ata thousand yards from the downcast shaft 
differed but little; and-that only in the direction of greater 
uniformity, from the temperature observed in the open 
air, while he found that the air was nearly always satu- 
rated. The tests for carbonic acid showed that a coal mine 
in this respect was in no worse condition than that of one- 
roomed houses and badly-ventilated schoolrooms and 
factories. With regard to the effect of the miner’s 
occupation upon his health, Mr. Nasmyth gave statistics 
showing the improvement made in recent years in this 
important matter, and the comparative immunity at 
present of the miner from chest diseases. In the parish 
of Brith, the population of which is almost entirely 
composed of miners, the death rate from pulmonary 
consumption was upon the average 1°33 per thousand 
per annum—trz‘oI among men and 1°72 among women. 
It was shown from returns for twelve years that the 
mean age of death was 43°I among miners. 
Summing up, he argued that the state ‘of the air in 

coal mines was wonderfully good, and, taking into con- 
sideration the nature of the products which go to vitiate 
the air in them, that it would not be easy to ensure its 
being as good if the work were carried above ground. 
His own experience was that phthisis was not common 
among miners, and he knew of no disease either peculiar 
to them or existing to excess among them. His belief 
was that the miner’s occupation was surrounded by 
conditions as favourable as those of any other workmen. 

At the meeting held on the 16th ult., the Rev. 
Dr. Flint in the chair, Dr. Traquair read an obi- 
tuary notice of Mr. Robert Gray, one of the Vice- 

Presidents of the Society, who died in February, 1887. 
There was Jaid on the table a paper ‘“‘ On Some Relations 
between Magnetism and Twist in Iron and Nickel,” by 
Professor Cargill G. Knott, of the Imperial University of 
Japan. Professor Crum Brown announced a communi- 
cation by Mr. Alexander Johnstone on the action of 
carbonic acid on olivine. Two communications by Mr. 
George N. Stewart were also laid on the table—the one 
entitled “Is Talbot’s Law True for very Rapidly Intermit- 
tent Light?” the other being on certain colour pheno- 
mena caused by intermittent stimulation with white 
light. Lord M’Laren laid on the table a paper on “The 
Solution of Homogeneous Equations between Variables.” 
Mr. R. Kidston gave a summary of a communication on 
the fossil plants in the Ravenhead collection in the Liver- 
pool Museum. The plants, he said, had been obtained 
some years ago by the Rev. H. H. Higgins during the 
cutting of the railway at St. Helens, near Liverpool, and 
presented by him tothe Museum. Some of them showed 
a construction which made it difficult to fix their relation 
to existing species. Dr. H. R. Mill made a communica- 
tion on the specific gravity of the water in the Firth of 
Forth and the Clyde sea area. He explained the mode 
in which the observations had been taken on board the 

yacht Medusa of the Scottish Marine Station, by means 
of one of the Challenger hydrometers. In all, 850 
observations had been een After showing on a bathy- 
metrical chart the depth of the water in various parts of 
the Clyde sea area, he explained the distribution of 
salinity in the region. The observations pointed to the 
conclusion that the salinity on the surface varied accord- 
ing to the rainfall, and most notably in the districts shut 
in by high mountains, such as Loch Fyne, Loch Long, 
and Loch Goil. In those districts where the hills were 
lower, as in Gairloch, the variations were less pronounced. 
The saltest surface water in the Clyde occurred, not in 
the neighbourhood of the sea, but in the Otter Spit in 
Loch Fyne. Off the Mull of Cantyre the water at the 
bottom was frequently found to be less saline than on 
the surface. This occurred in no other part of the 
system, and was apparently due to the strong tides. 
Some very salt water was found at the top of the Arran 
basin, but much depended on the weather in the locality. 
Mr. Buchan pointed out that the district of which Dr. Mill 
had spoken was the rainiest part of Scotland. Dr. J. 
MacDonald Brown read a paper, which he illustrated by 
the use of diagrams, on “ Arrested Twin Development,” 
making special reference to the case of an Indian boy at 
present being exhibited in this country. In the course 
of some remarks on concluding the session, the Chairman 
said it was extremely gratifying that the supply of appro- 
priate papers had never been more abundant than 
during the session now closed. They had numbered in 
all 105, or 25 more than those of last session, and had 
been in every way worthy of the reputation of the 
Society. The Society had been promised a series of 
eemmunications on the results of the investigation carried 
on in the physiological laboratory recently instituted in 
the Royal College of Physicians, which would be of 
great value. The membership during the year had 
increased by the number of 38. Aftersome observations 
on the aims and objects of the Society, Dr. Flint con- 
cluded by referring in some detail to the losses it had 
entailed by the death of a number of its members, 
specially mentioning Colonel Balfour, Professor Dickson, 
Dr. Charles E. Wilson, Robert Chambers, Professor 

| Wilson, and R. Mackie Smith. 
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SOCIETY OF ENGINEERS. 
Tue members of this Society and their friends paid 
a visit to the new Precipitation Works at Barking 
Sewage Outfall, on July 24th, 1888. At the 

present time the whole of the sewage of the 
Metropolis north of the Thames is conveyed to Barking 
Creek-by three culverts, each 9 feet high by 9 feet wide, 
and is, in the first instance, delivered into a covered re- 
servoir divided into four compartments and altogether 
extending over an area of nine acres. The sewage is 
stored in this reservoir during eight hours of each tide 
and discharged into the river at high water at the top of 
the ebb. This reservoir is situate on the east side of the 
sewer and immediately adjacent to the river bank. 

The new works consist of covered precipitation tanks 
adjacent to this reservoir on its north side, and occupy- 
ing the ground between the Outfall Sewer and Barking 
Creek, an area of between ten and eleven acres. 
There will be thirteen of such tanks, each 31 feet 6 
inches wide and averaging about 1,000 feet long. Com- 
munications will be made between the Outfall Sewer 
and each of these tanks, each fitted with two penstocks, 
so that communication may be opened or shut off at 
pleasure. 

The sewage will be admitted into each of the tanks in 
succession, and after being allowed to remain quiescent 
for a sufficient time to admit of the deposit of the solids 
in the sewage, the precipitation of which will be expe- 
dited by the admixture of 3°7 grains of lime and 1 grain 
of proto-sulphate of iron per gallon, the effluent will be 
run off over a weir which will fall as the water in the 
tank lowers, so that the top film of the effluent only will 
be taken off, and the tank emptied gradually so as to pre- 
vent any disturbance of the solids by the operation. 
The effluent after flowing over the weirs (of which 

there will be ten in each tank) will pass into culverts 
carried transversely under the tanks and extended, 
some into the compartments of the existing reservoir, 
and some into a chamb<cr under the Outfall Sewer 
through which, at present, the sewage is discharged into 
the river from the existing reservoirs. When the level 
of the tide will admit, the effluent will be discharged 
through this chamber direct into the river, but when the 
water in the river is too high to admit of this the effluent 
will be conveyed by the other culverts into the several 
compartments of the present reservoir, and stored there 
until the level of the water in the river will admit of its 
discharge. 
When each compartment is emptied of the effluent, 

the sludge, which will be in a semi-liquid state, will be 
discharged through culverts passing under the Outfall 
Sewers into a collecting culvert, from which it will be 
conveyed by pipes into a receiving well or sump, and 
pumped into a series of twelve tanks placed side by side 
and situated between the Outfall Sewer and the river. 
These tanks will each be 20 feet wide and 140 feet long, 
will cover an area of over an acre and a half, and, like 
the precipitation tanks, will be covered so as to prevent 
nuisance. 

The sludge will be allowed to remain quiescent in 
them so as to allow of a further precipitation, and the 
effluent water will be discharged over weirs into a culvert 
which will convey it into a store under the tanks, from 
whence it will be lifted and discharged through pipes 
to the liming station, there to be mixed with lime which 
is used for precipitation. 

The settled sludge remaining after this further pre- ! 
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cipitation will be discharged through culverts into a 
sludge store situate under the tanks, and will be lifted 
thence and conveyed by pipes along a jetty, and to a 
landing stage to be erected in the river, and there 
discharged into ships which will convey the sludge to 
sea. In the event of the ships being detained by stress 
of weather there is a further store for sludge at a lower 
level extending under the whole of the area occupied by 
the upper stores. 

On the north side of these sludge settling tanks will 
be erected engine and boiler-houses and workshops in 
connection, to contain engines and machinery for lifting 
the sludge in the settling tanks, and the settled sludge 
into the ships, as well as for pumping the sludge effluent 
to the liming station. 

The lime for assisting the precipitation of the solids 
of the sewage is introduced in the Outfall Sewers at a 
point about 7oo yards and the proto-sulphate of iron 
about 530 yards above the precipitation channels. 

The liming station will comprise a lime store, floors 
for slacking the lime, and six tanks for mixing the slacked 
lime with the effluent water from the sludge settling 
tanks or with sewage taken direct from the Outfall 
Sewers, an elevated lime-water tank or reservoir built 
above the lime store, and into which the lime-water will 
be lifted by pumps, for which machinery and the requisite 
engine and boiler-houses will be erected adjacent to the 
lime stores. From this elevated tank the lime-water 
will be conveyed to and injected into the sewage passing 
along the Outfall Sewers, through cast-iron injectors 
placed in the sewers. 

There will be means of turning the lime-water into 
any one of the three lines of sewers and of regulating 
the supply by means of sluice-valves fitted to the 
pipes leading to the injectors. The injectors consist of 
cast-iron chambers 4 feet 6 inches in length, 6 inches 
wide and 6 feet in height, fitted with a number of 

nozzles, through which the lime-water will be injected 
and mixed with the volume of the sewage as it flows 
past. 

The iron-water station comprises timber sheds for 
storing the proto-sulphate of iron, a mixing shed in which 
the iron will be crushed and mixed with water, an 
engine shed to contain engines and machinery for crush- 
ing the iron and mixing it with water, as well as for 
raising water for boilers and into mixing tanks. The 
iron-water will be conveyed by stoneware pipes, carried 
underground and along the top of the Outfall Sewer into 
a service tank, from which it will be carried by pipes 
into each of the three Outfall Sewers, and injected into 
the sewage through perforations in a pipe fixed vertically 
into each of the sewers. As with the lime-water, there 
will be appliances for regulating the supply of iron- 
water to each of the sewers, to meet the varying re- 

quirements of the discharge. 
There will be a large settling pond, covering an area 

of 17 acre, situate near the river, divided into six com- 
partments, each 60 feet by 60 feet, and about 7 feet 
deep, into which water will be received from the river 
and allowed to settle; the clear water being afterwards 
filtered and used for the supply of the several boilers, 
for slacking the lime, and for mixing with the proto- 
sulphate of iron. 

The jetty, which will extend 576 feet into the river 
from the present river bank, will be 15 feet wide, and 
will be a timber structure supported upon piles. At 
the river end will be a timber landing stage 300 feet 
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in length and 20 feet wide. The iron pipes for convey- 
ing the sludge to the ships will be carried under the 
platform, and will be furnished at the end with a 
delivery pipe, socketed to admit of a vertical move- 
ment, so as to discharge the sludge into the ship at vary- 
ing levels of the tide. A tramway will be laid along 
the full length of the jetty connecting it with the 
whole of the works. The surplus earth from 
the excavations will be used in forming the banks 
for the tramways, and in raising the general level of 
the ground, which is now 6 or 7 feet below the level of 
Trinity high-water. 

The quantity of sewage to be dealt with will amount 
to about 90,000,000 gallons per day, and the quantity 
of lime used in precipitation to 23 tons per day. 

ROYAL HORTICULTURAL SOCIETY. 

At the last meeting of the Scientific Committee a 
further discussion took place on the Plague of 
Caterpillars, in the course of which Mr. O’Brien alluded 
to the abundance of earwigs (Forficu/a) this season. Mr. 
Wilson drew attention to the local distribution of the 
caterpillars. In one garden in his neighbourhood none 
of the pests were found, while in others there was 
scarcely a leaf left on the trees. At Wisley, Mr. Wilson 
had found that exposure to east wind was associated 
with the presence of the insects ; thus the trees in one 
line of plums, fully exposed, were stripped of their 
foliage, while in another line of the same variety close 
by, on the same description of soil, but where the trees 
were sheltered by a furze fence, not a leaf was injured. 

' From the editor of the Journal of Horticulture came a 
letter written by a Guernsey grower detailing the course 
of the well-known, or rather these two well-known 
tomato diseases. The writer's plants were in a span- 
roofed house, 60 x25 feet, and were affected last year, 
when sulphur was applied without effect. After the 
removal of the crop the grower took the precaution 
to have the walls washed with lime, to renew the soil, 
and adopted every known means to secure healthy 
growth, but this year the disease is worse than before. 
One grower was mentioned as having seven houses, 
each 350x 45 feet, decimated with the disease and not a 
pound’s worth of saleable fruit in them. Mr. W. G. 
Smith referred to the full description and illustration of 
the several fungi known to attack the tomato given in 
the Gardeners’ Chronicle, in 1881, November 12, and in 
1887, August 6, October 1 and 29, by Mr. C. Plowright 
and himself. Dr. Masters suggested the trial of sulphate 
of copper in fine powder, mixed with precipitated lime, 
and dusted over the foliage, as used in the French 
vineyards. 

SCOTTISH METEOROLOGICAL SOCIETY. 
Art the meeting held on July 24th, Sir A. Mitchell in the 
chair, Mr. H. N. Dickson read a paper on the “ Tempera- 
ture of the Air and Surface Water of the North Atlantic.” 
The paper gave the results of observations, in the 
extreme months of February and August, of the area 
of high atmospheric pressure called the Atlantic anti- 
cyclone, of which the centre lies in about 35° north 
latitude, and of the area of low pressure, whose centre is 
situated between Greenland and Iceland. 

Dr. Buchan submitted a communication on the climate 
of the Isle of Man, sent by Mr. A. W. Moore, Douglas. 
In this paper, which contained the observations of fifty 

years, Mr. Moore arrived at the conclusion that the tem- 
perature of the Isle of Man was more equable than that 
of the surrounding coasts, being somewhat higher in 
autumn and winter and similar in spring and summer ; 
that there was comparatively little frost and snow, but a 
considerable amount of raw, damp weather, which to cer- 
tain constitutions was more trying than a lower tem- 
perature in combination with a dryer atmosphere, and 
that its sunshine was much greater than in the sur- 
rounding districts. Its winds were equal in strength and 
frequency, though felt more in such an exposed place, 
and its rainfall rather more than on the surrounding 
coasts. 

Mr. Dickson read a note on the earth-currents on Ben 
Nevis in connection with anti-cyclones, prepared by Mr. 
R. T. Omond, in continuation of a series of observations 
begun by Mr. Dickson himself in 1885. 

Dr. Buchan then read a paper by Mr. Rankin on St. 
Elmo’s fire, observed at the Ben Nevis Observatory. The 
writer stated that up to the present only 15 cases of the 
appearance of the fire had been recorded, and all occurred 
at night. It was not at all improbable, however, that 
the phenomena occurred during daylight, its faintness 
rendering it invisible; indeed, on one occasion it had 
been heard, the peculiar sound with which it was ac- 
companied having been identified. Mr. Rankin had 
connected the phenomenon with the prevailing weather 
over north-western Europe. It occurred in times of 
depression, when there was an electrical condition of the 
atmosphere and a succession of cyclones. In almost all 
cases the appearance of St. Elmo’s fire meant not only 
that a cyclone had passed, but that another was coming, 
and thus one more had been added to the weather prog- 
nostics quietly accumulating at Ben Nevis Observatory. 

Se 

THE ARTIFICIAL REPRODUCTION OF 
VOLCANIC ROCKS. 

TRANSLATION OF A LEcTURE DELIVERED BY M. ALPHONSE 
Renarp, LL.D., at tHE Royat INSTITUTION. 

(Concluded from p. 91.) 

ET us consider some of the conjectures about recent 
volcanic products, suggested to us by this new pro- 

cess, whose delicacy, certainty, and elegance have never 
been surpassed in any other branch of natural science. It 
has not only facilitated the verification and control of 
hypotheses, but has guided them to the ultimate re- 
markable discoveries, which we will enumerate. 
Formerly the eye, even when aided by the strongest 
magnifying glasses, could only detect fairly large mineral 
crystals in the lava; chemical analysis could often only 
give the composition of the total mass; the mineral con- 
stituents were but guessed at ; the mineral texture of the 
rocks remained a mystery; there was no reliable 
certainty as to the order in which the elements of the 
mass had become solidified, or as to the various phases 
of the crystals, their rough outlines, and primary forms, 
or the aspect of the rock during its different stages of 
development. Let us apply the microscope to the 
examination of a thin slab of lava, rendered transparent 
by polishing. As we have already seen, lavas may be 
compared to a glassy mass, but whilst in our artificial 
glass we endeavour to obtain a homogenous and limpid 
product, the liquefied matter of the volcanoes already 
contains at the moment of eruption differentiated 
substances. The glass which unites them may be re- 
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garded as a residue of crystallisation whence numerous 
individual crystals have extracted their constituents In 
the voleanic glass, black, brilliant, and opaque, and 
apparently no longer of a crystalline nature, the micro- 
scope discovers a world of mineral forms. It shows us 
the various periods of their growth, and the cessation of 
their development caused by the more or less rapid 
consolidation of the mass. These strangely-formed 
rudimentary crystals, the first steps of amorphous matter 
towards a crystalline state, are formed chiefly in those 
rocks which have retained most of their glassy nature, 
and which are consequently homogeneous to the naked 
eye, ¢.g., obsidian. 

Owing to the rapidity with which the glassy paste has 
solidified, the crystals have been unable to fully develop, 
and their formation has been brusquely arrested. Hence 
the embryonic crystals which abound in natural glass, and 
which receive the name of crystallites. Analogous 
crystals are present in the slag of blast furnaces, bearing 
close resemblance to those of lava matter. The micro- 
scope proves this resemblance, for, on close examination 
of fine sections of slag, rudimentary crystalline forms 
are seen closely akin to the crystallites of volcanic glass. 

But, as arule, the crystals do not remain in this 
embryonic stage. If the lava does not petrify too 
abruptly, the molecules preserve their freedom of move- 
ment, even ina semi-liquid mass, and individual crystals 
of minute dimensions arise called mcroliths. These 
microscopical crystals are formed in the heart of the 
vitreous mass during its gradual solidification. In spite 
of their infinite minuteness, these little polyhedrons 
exhibit with marvellous exactitude all the characteristics 
of their kind, often only fully recognised in far larger 
specimens of the mineral world, and whose presence in 
lava would certainly never have been suspected. These 
microliths in the lava sometimes form a wondertul crystal- 
line network, which gives a special structure to the rock 
where they are developed, known as the mucrolithic 
structure. 

The dimensions, invariably microscopical, of these 
microliths, and their disposal in the rocks, clearly prove 
that they belong toa troubled period, that they were 
formed at a time when the lava, still in motion, com- 
menced to solidify—originated, indeed, at the actual 
moment of eruption. Besides these microscopical 
crystals and these groups of crystallites, which belong to 
the last stage of consolidation, the lava contains a certain 
amount of larger and more developed crystals, which 
can often be detected by the naked eye. These have 
been formed under calmer conditions, analogous to those 
presented by a tranquil fluid where crystallisation could 
take place but slowly. They were formed in the chemical 
molten bath when it was still hidden in its subterranean 
reservoirs. This gradual growth is proved by their dis- 
posal in concentric zones, and by their dimensions. 
These large crystals, thrown up in the lava completely 
formed at the moment of its eruption, are mingled 
either with the microliths or are contained in a 
vitreous mass. The upheaval of the mass in which they 
are held in suspension occurs subsequent to their com- 
pleted development. The calm is succeeded by a period 
of agitation, and the violently-ejected lava bruises, 
corrodes, melts, or crushes the crystals. The microscope 
shows us distinctly the phenomenon in question—the 
large dislocated crystals with their fragments dispersed, 

their edges blunted or worn away, their whole sub- 
stance penetrated by the paste. 

Whilst the physical and chemical agents, started into 
action by the movements of the lava, thus attack and 
demolish the ancient crystals, the microliths are gradu- 
ally forming. The vitreous mass in which the large 
crystals are suspended, consists of numberless micro- 
scopical particles. These are thus connected with a second 
phase of crystallisation—they are developed in a moving 
viscous magma,and their ulterior development is arrested 
by a cooling of the lava so rapid as to cause almost in- 
stantaneous Solidification. 

Moreover, the arrangement of these microliths in 
the lava clearly proves that this crystalline formation 
was contemporary with the movements of the lava flow. 
We notice at once in microscopical preparations that the 
microliths accumulate round large _ crystallised 
sections, and form undulating trails, thus presenting the 
appearance known among micrographers as fluid structure. 
It is caused by these infinitesimal acicular crystals 
being arranged in one direction. When these trails of 
microliths approach an enclosed crystal of large dimen- 
sions, they flow round it, stream through the interstices 
which separate larger sections, and show us the final 
movement of the mass at the very moment of solidifica- 
tion. 

The microscope proves, then, that crystallisation in lava 
belongs to two periods. During the first, anterior to an 
eruption, large crystals, already formed, are held in 
suspension in a mass which we may suppose purely 
vitreous. In the second, microliths and embryonic cry- 
stalline forms appear, which date from the moment 
of ejection or overflow, and are contemporary with the 
consolidation of the rock. 

Microscopical observations on the crystals of the 
second period point at once to the conclusion that they 
were formed purely and simply by igneous process, 
without taking into consideration either temperatures or 
hypothetic pressures, two agents hitherto looked upon 
as chief factors, and without claiming the absolute repose 
which was one held indispensable for the regular crystal- 
lisation of minerals. It is proved that the microliths are 
formed after the eruption, at barometric pressure, at a 
temperature by no means so high as was once supposed, 
and the crystals are even known to form during the 
actual movements of the lava stream. When the cool- 
ing is very abrupt there is no time for microliths to 
form, and the lava matter only produces crystallites. 

But the microscope enable us to determine the chrono- 
logy of these lava crystals with even greater exactitude. 
We have just remarked two great periods in their his- 
tory ; let us see how we may, to a certain extent, deter- 
mine the date at which each of the specimens of the two 
groups became isolated from the glass. 

The particular circumstances which lead to this deter- 
mination of their relative ages are their enclosures. 

A crystal which is developed from a vitreous mass 
frequently accumulates particles from the medium in 
which it is embedded. Thus certain sections appear, 
under the microscope, riddled with vitreous grains 
imprisoned in the heart of the crystal, and often arranged 
according to the zones of development. These enclo- 
sures sufficiently prove that that the crystals in question 
are formed from a vitreous matter liquefied by heat. In 
other cases, there are mineralogical specimens which are 
found, in the form of microliths, in the interior of a crystal. 
It is thus evident that these microliths are of earlier 
origin than the mineral which imprisons them. Finally, 
in yet other cases, sharply defined crystals are found 
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covered with another specimen which fills up all the 
interstices between the previously formed mineral, an 
incontestable proof of the priority of the crystal. With 
the aid of these convincing facts, chronological lists have 
been obtained showing the state of crystallisation of 
each species of the two great periods. We have not 
space to quote them here, but we get glimpses of the law, 
discovered by synthetical experiments, which governs 
the formation and the relative ages of crystals. We 
have only drawn the outline of the history of lava ; but, 
although we have been unable to do more than sketch in 
certain of the details of this representation of lithological 
phenomena, which modern investigations have delineated 
with such startling fidelity, we have indicated enough to 
amply and forcibly prove the great capabilities of analysis 
as a coadjutor of thoughtful reasoning. From this stand- 
point the study of lava, such as we are endeavouring to 
interpret, presents surely one of the finest possible 
examples of the application of inductive methods to 
natural sciences. We scarcely know what to admire 
most, the process of analytical operations, the skill of the 
observers, or the logical chain of thought by which the 
phenomena are connected. By this powerful mode of in- 
vestigation, microscopical analysis, we are enabled to 
trace with minute exactitude the process of crystallisa- 
tion in a rocky mass where the naked eye fails to detect 
anything but an indistinct uniformity, to penetrate into 
this wonderful tissue of volcanic products, which contain 
millions of polyhedrons in a cubic centimetre, to determine 
with mathematical precision the nature of each of these 
infinitesimal bodies, to follow them from their origin 
through their entire development, and to mark the traces 
of all their modifications by chemical and physical 
agents. 

(To be continued.) 

1 SS — 

CORRESPONDENCE. 
The Editor does not hold himself responsible for opinions expressed 

by his correspondents, nor can he take notice of anonymous com- 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 

A CIRCLE PROBLEM. 
As some interest seems to have been manifested in this 

“catch for the unwary,” perhaps I may be permitted to hint 
to “A. P. T.” that a neater way of putting the statement, and 
one, sounding, too, more astonishing, is to omit altogether 
the qualifying parenthesis ‘‘unless the circles are many 
thousand miles in diameter,’—and to say (instead of the 
subsequent sentence): ‘The difference zw<2// never be greater 
than the circumference of a circle 18 feet in diameter.” In 
fact, owing to the rotundity of the earth, the greater the 
circles, the less will be the difference between them. Their 
greatest possible circumference would be attained if they 
were made to encircle the earth exactly at the Equator, and 
then their difference would entirely vanish, and they would 
be equal. M. A. I. 

AURORA BOREALIS. 
I never saw it recorded that any one had heard this 

phenomenon, neither have I, although I have seen the entire 
sky illuminated with the streaks of light, shooting from the 
northern horizon, with little apparent diminution, to the 
southern ; buta retired ship captain here informs me that he 
and others with him often heard a crackling noise accompany 
if, or a sound resembling sheets of tin being rattled together, 
particularly near the banks of Newfoundland. 

North Shields, T, Topp. 

RECENT INVENTIONS. 
The following list has been compiled especially for the SCIENTIFIC 

NeEws by Messrs. W. P. THOMPSON avd BOULT, Patent Agents, of 
323, High Holborn, London, W.C.; Newcastle Chambers, Angel 
kow, Nottingham ; Ducte Buildings, Bank Street, Manchesier ; 
and 6, Lord Street, Liverpool. 

Lamp.—A mineral-spirit lamp has been patented by 
Mr. W. H. Beck on behalf of Mr. O. Proust. The burner 
is constructed by means of two combined tubes sliding 
one in the other to effect the raising and lowering of the 
wick. A tube perforated throughout its length contains 
and conducts the wick to the lamp, and thus puts it by 
means of openings in contact with sponges saturated 
with the mineral spirit, and leaves it constantly free to 
be operated on by the regulating apparatus of the 
burner. 

Evecrric Crocx.—An electric clock has been patented 
by Mr. J. G. Lorrain. The invention consists in the 
combination of an electromotor capable of being 
actuated by continuous currents, and rotating at each 
transmission of the electric current, and a detent serving 
to arrest the movement of the electromotor when it has 
travelled through its required distance, and to allow 
it to make its next movement in the same direction as 
before, when the next transmission of electric current 
takes place. 

Batreries.—An electrical battery has been patented 
by Mr. C. P. Elieson. The invention consists in the 
combination of two hollow electrodes of any form, 
adapted to be placed one within the other. In the case 
of secondary batteries each electrode is composed of a 
series of plates of metal superposed, but separated from 
each other by interposed pieces of suitable porous 
material, all the plates being secured in position by rods 
or suitable means. In the case of a primary battery the 
electrodes are built up in a similar manner, except that 
the porous material is not required, the plates being kept 
separate by distance pieces. 

APVERTISING.—An apparatus for exhibiting advertise- 
ments has been patented by Mr. F. Schoyer. The 
apparatus is contained in a box glazed in front, through 
which the advertisements are seen. The advertise- 
ments are made into a continuous sheet and passed 
round rollers, so that it is held distended where it appears 
opposite the glass front, but where it is out of sight it is 
allowed to accumulate in folds. On the periphery of 
the upper rollers are fixed pegs, which engage in eyelets 
made at regular distances apart in the advertisement- 
sheet, so that when the rollers are revolved by means 
of a handle or other motive power, automatic or not, the 
advertisements appear in view successively as the sheet 
is drawn forward. 

Firtrr.—A pocket filter has been patented by Messrs, 
S. W. Silver and W. S. Bennett. This filter is so con- 
structed that when not in use it can be folded up and 
carried in the pocket. It consists of a box with a per- 
forated base, the inner surface of the base being covered 
by a piece of flannel on whichis placed a block of char- 
coal which has another piece of flannel placed on top of it. 
This latter piece has a hole in its centre for the block 
nozzle to project through to enable the suction tube to be 

| attached, A screw cover rests upon the top flannel below 
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the top edge of the box to leave room for receiving the 
suction tube when coiled, this being kept there by means 
of an outside cover, and can then be placed in the pocket. 
The inner cover is perforated, so that when in use the 
water has access to the block both from top and bottom. 

GARMENT - MEASURING. — An apparatus for taking 
measurements for garments has been patented by Mr. J. 
Couteau. The invention consists of what may be termed 
a confermator, to be placed upon the body of the person 
to be measured. It is composed of pieces of cloth ar- 
ranged exactly in the same manner as those which will 
constitute the garment to be made; but instead of the 
different pieces being sewn together, they are attached 
to each other by slide plates, so that the different parts 
of the conformator can be drawn together or pulled apart 
until it is suitably fitted to the person. The slide plates 
are marked with scales which, after the fitting, are copied 
on paper patterns, which have numbered lines corre- 
sponding with the plates of the conformator. In cutting 
the patterns according to the marks thus made exact 
plans of the different parts of the garment are obtained. 

PIANOFORTES.—A repeating action for pianofortes has 
been patented by Mr. A. Seppe. The mechanism is as 
follows: The hopper has a swinging lever, one end of 
which has a cushion to keep the hammer in suspense 
when the top end of the hopper is driven out by the 
stop cushion from beneath the hammer. To the of/her end 
of this lever is fixed a cushion on a regulating screw 
and a spring. The upper end of this spring is passed 
through a projection of the hopper, whilst its lower end 
passes round a pin set in the lever, and bending upwards, 
bears against the regulating screw. Thus by means of 
the regulating screw the tension of the spring can be 
regulated with precision and the hammer balanced to 
the required degree. The upward stroke of the horizontal 
end of the lever is limited by a hook on the end of a 
screw fixed in a horizontal block fixed to the back of the 
hopper. The downward stroke is limited by the 
cushion. A third regulating screw secures mathematical 
precision in the hammer leaving the string at the 
moment of the stroke. 

Ararm Gun.—An alarm gun has been patented by 
Mr. E. Drinkwater. This gun instead of firing once 
only, explodes several times in succession, thus more 
clearly denoting to the person listening from which 

It consists of a metal box having at 
one side a series of chambers at the inner ends of which 
are holes communicating with the interior of the box. 
The chambers each contain a charge of gunpowder, which 
is fired successively by means of a fuse designed to be 
ignited upon the explosion ofa cap. The fuse is mounted 
on a bar having arms which enter the communicating 
holes; at the end of each arm the fuse is slit, so that 
when ignited it will fire each charge. The end of the 
fuse is placed in a small box upon which is a nipple for 
carrying acap. Close to the jend of the fuse is a small 
quantity of powder, so that when the detonator is fired 
the fire will pass through the nipple, ignite the powder, 
and then the fuse. The detonator is fired by means of 
a hammer held up by a plate supported by a catch to 
which is attached the wire drawn round the part to be 
protected. When this wire is pulled by any means the 
hammer falls and the alarm gun fires. 

TECHNICAL EDUCATION NOTES. 
PROPOSED TECHNICAL AND RECREATIVE INSTITUTES FOR 

NortH Lonpon.—Last week a deputation of gentlemen in- 
terested in the movement of technical and recreative insti- 
tutes in the boroughs of Finsbury, Hackney, Islington, and 
St. Pancras, had an interview with Mr. Anstie, Q.C., one of 
the Charity Commissioners. 

Sir A. Rollit, in introducing the deputation, said that in the 
boroughs of Finsbury, Hackney, Islington, and St. Pancras 
movements had taken place in favour of the establishment of 
technical institutions and polytechnics, committees had been 
formed, and considerable funds had been promised. The 
parishes now came unitedly before the Commissioners for the 
purpose of suggesting a scheme which they considered was 
of a fairly definite character. They thought it was necessary 
to have at least four institutions on the general lines of the 
Polytechnic in Regent Street, one for each of the four 
boroughs. 

Mr.R. Chamberlain, M.P., asked whether, after the boroughs 
had raised as much money as they possibly could, the Com- 
missioners would put a benevolent interpretation upon the 
pound for pound principle, and would not deny to the differ- 
ent localities the benefit of these technical institutes because 
they had not been able to raise so much as 20s. for every 
pound which the Commissioners were prepared to give. If 
the pound for pound rule were rigidly insisted upon, it would 
mean that the richer the locality the greater amount of charity 
would be bestowed upon it. 

Mr. Bartley, M.P., said he did not agree with the general 
view of forming a general committee and a common fund for 
the whole area. He thought these great boroughs were big 
enough to have schemes for themselves. If they were 
boroughs in the country they would be treated separately. 

Mr. Anstie said, in reply, that as the deputation did not 
appear to have absolute unanimity it would perhaps not be 
very wonderful if the Commissioners found their schemes did 
not please everybody. He could not answer all the questions 
that had been put to him, as he was only there to hear their 
views, but with respect to the pound for pound principle it 
was a little hard upon the Commissioners that, having in that 
respect shown themse]ves open to receive suggestions, they 
should now have advanced against them the charge that they 
were imposing some objectionable terms upon the metropolis 
at large. The principle of pound for pound was suggested 
by South London, and had been accepted by the Com- 
missioners throughout, as they thought it a very reasonable 
proposal. Chelsea—not the borough of Chelsea, but the 
south-western district of London—had also accepted the 
principle. This mode of dealing with the matter had proved 
thus far eminently successful. South London was getting on 
very well, although there was ‘not, he believed, a poorer dis- 
trict in the metropolis. The Victoria Hall had collected its 
pound for pound, and the Elephant and Castle was getting 
far on its way; therefore, so far as experience went, he could 
not see any objection tothe very business-like proposal of 
South London. He did not think it would work at all ill in 
North London, provided North London did what South 
London had done and was doing; but if North London was 
to be split up into a number of hostile camps, then he did 
not quite see how that district was to be worked. With 
regard to the position of these institutions it would be im- 
possible to fix them in the poorest quarters, because those 
were sometimes the most inaccessible parts of the parish, 
and to place them there would prevent them from being at all 
successful. Hemight mention that the Commissioners had 
before them a proposal of an extremely good kind, which he 
hoped would facilitate the foundation of some such institute 
at Clerkenwell, which might be considered as one of the 
most suitable places in London for such an institute. That 
proposal had not been made by the poor inhabitants of 
Clerkenwell. It had been made on behalf of persons who 
were not resident in Clerkenwell, but who were generous and 
wealthy. He mentioned that to illustrate the absurdity of 
the notion that because this business-like proposition of 
South London had been accepted by the Commissioners as 
a working basis, therefore it meant that an institution must 
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be established in Grosvenor Square, or in some other of the 
most wealthy districts. He would like to ask the deputation 
where the money for four institutes was to come from. A 
large technical and recreative institute such as that contem- 
plated would cost £100,000, There must be a large and 
costly apparatus, not only as regards teachers, but also for 
materials and workshops; in fact, technical education cost 
about ten times as much as what might be called the common 
literary education. He would strongly express a hope that 
North London would establish an executive committee 
similar to that in South London. It was far better to put 
down one institution on solid and good foundations than to 
attempt to put down two or three in an infirm and crippled 
condition. With regard to the collection of the money, he 
might tell them that the Polytechnic boys collected £3,000 
between them. 
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SCIENTIFIC TABLE TALK. 
By W. Marttieuv Wittiams, F.R.A.S., F.C.S. 

Many still assume, as a matter of course, that all colliery 
explosions result simply from fire-damp, though Faraday 
and Lyell, in the Philosophical Magazine of 1845, report- 
ing on their examination of a satin in which a great ex- 
plosion had occurred, told us that “ the coal-dust swept 
by the rush of aint! and flame from the floor, roof, and 
walls of the works would instantly take fire and burn if 
there were oxygen enough in the air present to support 
its combustion; and we found the dust adhering to the 
face of the pillars, props, and walls, and in the direction 
of and on the side towards, the explosion increasing gradu- 
ally to a certain distance as we neared the place of igni- 
tion. This deposit was in some places half an inch, in 
others almost an inch thick; it adhered together in a 
friable coked state.” 

An examination of this deposit showed that it con- 
sisted of partially burned coal-dust, which had been de- 
prived of the greater part of its inflammable bitumen— 
was in some cases entirely destitute of it. Faraday and 
Lyell concluded that this coal-dust had been ignited, and 
the extent of its combustion was limited by the supply 
of oxygen—that “much of the carbon of this dust re- 
mained unburnt only for want of air.” 

Mr. W. Galloway has more recently and quite inde- 
pendently studied this subject very exhaustively, and has 
proved that in many mines the dust is more dangerous 
than the gas. The practical importance of the knowledge 
which his researches have supplied is very great, even 
greater than most mining engineers and other experts, 
who only take into consideration the present operations 
of coal-mining, suppose. 

I base this opinion on the fact that we are rapidly ex- 
hhausting all the workable coal that exists at moderate 
depths, and must go on sinking to deeper and deeper 
seams until we are stopped altogether from further work- 
ing, not by the exhaustion of the coal, but by the high 
temperature rendering the operations of workmen, and 
even the working of coal by machinery, impossible. 
When we get below a certain depth, which varies 

greatly with the locality, the supply of water, which in 
ordinary pits costs so much to remove, ceases ; the roads 

and workings become dry, and as every stroke of the pick 
produces a certain amount of coal-dust, the accumulation 
soon becomes considerable. The danger of such accumu- 
lation is increased by the high temperature of the seam 
itself, of the rock in which it is embedded, and of the 
atmosphere of the workings. 

That an accumulation of dust may produce tearful and 
fatal explosions without the aid of any fire- -damp, or any 
other explosive gas, has been proved again and again 
by destructive explosions in flour-mills, although the 
carbohydrates of the flour are less inflammable than the 
hydro-carbons of the coal-dust; but, on the other hand, 
the flour-dust is finer and lighter than ordinary coal- dase 
In the “ Annales des Mines ” for 1875 M. Vital describes 
very minutely all the particulars of an explosion in the 
Campagnac Colliery, znd November, 1874, where a shot 
which blew out the tamping produced an explosion that 
was fatal to three men. No fire-damp had been detected 
there at any time, but the floor was covered with very 
fine, dry coal-dust, the shot was fired at the bottom of 
the face, and would thus raise a cloud of dust from the 
floor. Other similar cases are recorded. 

The negative evidence in these cases is, however, not 
always reliable. It is usually based on the behaviour of 
the Davy lamp. The presence of fire-damp is indicated 
by a “cap,” which is a conical blue flame, more trans- 
parent than the oil flame, and appearing to rest upon it. 
The height of this cap varies with the quantity of fire- 
damp mixed with the air. Mr. Galloway made a series 

-of experiments with measured artificial mixtures of these, 
gelg alamp-flame drawn down to about 4 inch high by 
x 1 inch diameter at the base, and with only a conical 
speck of yellow in the middle near the top (conditions 
most favourable for showing a small cap).- He found 
that 1 part of the inflammable gas to 16 of air gave a 
voluminous, waving, epindicshancd: pale-blue cap 32 
inches high ; with 1 to 18 a similar cap 2 inches ey 
which mead rather more steadily ; 1 to 20 a cap 1°, 
inch high, with nearly parallel sides to about two-thirds 
of its height, and drawn out to a point at the top; r to 
25a comeal! cap 4 to$ of an inch high; 1 to 30a once 
cap 2 of an inch high ; I to 40 a conical cap qs to Z 16 
inch high; 1 to 50 an exceedingly faint cap 3 of an Sele 
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high, the top having the appearance of being broken off ; 
I to 60, hardly possible to distinguish anything above 
the oil flame. The colliery firemen to which this latter 
was shown ‘‘asserted positively that they would con- 
sider an atmosphere in which the small oil flame burned 
as it did in this mixture to be ferfectly free from gas.” 

It is evident from these experiments that,in the ordi- 
nary course mines may be reported to be free from fire- 
damp in which the air is mixed with 1 partin 60 or any 
smaller proportion. 

Mr. Galloway found that ordinary coal-dust mixed 
with air only is not inflammable at ordinary pressure 
and ten:perature, but that if air be mixed with fire-damp 
in proportions of one in 112 and in greater proportions 
it becomes inflammable at ordinary pressures and tem- 
peratures. From these results, together with those of his 
experiments on the lamp-flame, it is evident that mines 
with an atmosphere containing any proportion of fire- 
damp between riz and ¢s may be reported free from 
fire-damp, and yet be very dangerous, owing to the com- 
bined operation of the coal-dust and the small proportion 
of hydro-carbon gas. This may have been the condition 
of the Campagnac Colliery above referred to. 

There is a curious fact connected with colliery explo- 
sions in dry mines, which at first glance appears 
mysterious, but which is readily explained when the 
potency of coal-dust in producing them is understood. 
It is that they occur most frequently in the winter 
months when the air is coolest. 

This is due to the fact that in coal-mines generally the 
temperature below is subject to very little variation. It 
is regulated by the rock temperature, not by that of the 
atmosphere above ground. I knew an old collier in 
Flintshire who had saved enough to buy a small 
freehold and retire, but who worked below in the 
winter for comfort’s sake, or, as he said, for the benefit 
of his health, just as more luxurious patients winter 
at Mentone or San Remo. To explain this let us suppose 
the case of a deep pit at 70 degs. Fah. With the sum- 
mer air above ground at 70 degs. and saturated with 
aqueous vapour, it will remain thus saturated below ; 
but in winter the air, say at 40 degs. and also saturated, 
will when raised to 70 degs. below acquire a propor- 
tionately increased capacity for water, and will be very 
dry and thirsty, taking water from everything it touches 
thatis at all damp. It will thus render the loose dust 
excessively dry, and thereby increase its inflammability. 

It will be further understood from the above-stated 
facts that thorough ventilation, which is the best safe- 
guard against the accumulation of fire-damp, may 
contribute to the explosiveness of coal-dust. 

It is evident, therefore, that in working the deeper 
collieries of the future our mining engineers will have 
to study these modified conditions of danger, and make 
arrangements accordingly. The watering of mines will 
become as necessary then as the pumping is now; such 
watering will be demanded not only for laying the dust, 
but also for lowering the temperature of the workings. 

Votcanic Eruption in THE Lipart Istanps.—On 
August 3rd an eruption occurred in these islands, on 
which the well-known volcano of Stromboli is situated. 
Immense damage is stated to have been caused by the 
eruption, but no details have reached here owing to the 
destruction of the telegraph communicating with the 
islands. 

REPRODUCTION OF ARTICULATE 
SPEECH AND OTHER SOUNDS. 

‘THE transmission of articulate speech, wonderful and 
useful as it is, is fully equalled in point of novelty 

by the instrument for recording, preserving, and produc- 
ing speech. Without doubt these “ speech reproducers ” 
are destined sooner or later to takea large place in business 
and social transactions. No one who has given the 
matter a moment’s thought will fail to see the utility of 
a practical machine of this sort. Leon Scott long ago 
devised a simple and curious instrument known as the 
phonautograph, in which the vibrations of a diaphragm 
were recorded by a stylus upon a smoked cylinder, but 
it is now known that its record was not autographic, 
although it conveyed a fair idea of the number and variety 
of air waves necessary to the production of words and 
sounds. Faber’s talking machine is curious and in- 
teresting on account of being a mechanical imitation of 
the vocal organs. It is capable of producing articulate 
speech by the manipulation of a bellows and key. The 
first machine to really echo one’s own words was the 
Edison phonograph, which, as originally presented, 
was not sufficiently effective in its operation to be of any 
great commercial value, although it contained the germ 
of the modern talking machine. The graphophone, 
which is shown in the annexed engravings, is, as its name 
indicates, a recorder and reproducer of sounds. It is the 
invention of Mr. Charles Sumner Tainter, and is the 
result of several years’ experimentation and the subject 
of many patents, several of which were issued in May, 
1886. In its construction efficiency has, of course, been 
the first consideration, after which the matters of simplicity, 
facility of management, and the practical handling of the 
records or messages have been disposed of. The 
machine is an exceedingly simple thing. Fig. I 
shows it as arranged for receiving or recording the 
message. The frame of the machine consists of end 
pieces connected by longitudinal rods, In the top of 
the frame is a fine screw partly enclosed by a tube ; the 
screw is driven through a train of spur wheels attached 
to the main shaft, which is also provided with a conical 
chuck. At the opposite end of the frame is a spindle 
acted on by a spring, which also carries a conical chuck 
of the same form and size as that on the main shaft. 
The cylinder upon which the speech is to be received 
is placed between these chucks in much the same 
manner as the bobbin is placed in the bobbin winder of 
the sewing machine, the cylinder being revolved by the 
frictional contact with the chuck on the main shaft. At 
the right hand of the instrument is arranged a small rock 
shaft provided with a cross arm and two keys by which 
the driving wheel is thrown in and out of connection 
with the gearing of the machine. On the tube which 
encloses the feed screw is placed a saddle provided with 
a follower which enters the slot of the tube, and engages 
the feed screw. The saddle carries a diaphragm cell, in 
which is arranged a diaphragm provided with a cutting 
stylus which engraves the record on the surface of the 
cylinder. To the diaphragm cell is attached a bar or 
bridge piece of metal, which extends across the face of 
the diaphragm, but not in contact with it. This device 
rests upon the record cylinder a little in advance of the 
cutting stylus, and supports the weight of the diaphragm 
cell and its attachments. The depth to which the stylus 
penetrates the surface of the cylinder is regulated and 
maintained by this arrangement, and as the bridge-piece 
bears upon the cylinder near the point of the cutting, 



Aug. 10, 1888.] SCIENTIFIC NEWS. 123 

the apparatus follows all the irregularities ofthe recording | cylinder. The machine is driven by connection with 
surface, and perfect accuracy in centering the cylinder is | any power having a fairly uniform speed: In the 
rendered umnecessary. To the diaphragm cell is | engravings the machine is represented as being driven 
attached a flexible tube furnished at its free end with a | by a small electric motor. The paper cylinders are very 
mouthpiece, into which the words to be recorded are | light, perfectly portable, and may be transmitted by mai 
spoken. The record cylinder consists of paper wound in | with thesame facility as an ordinary letter. The cylinde 

Fic. 1.—TAINTER’S GRAPHOPHONE. 

a peculiar way to cause it to maintain its cylindrical | will fit any graphophone without any adjustment of the 
form, che outer surface of the paper being coated with a | instrument. The graphophone has been in practical use 
specially prepared wax. Below the cylinder is arranged | for some time past, carrying on correspondence between 
a panfor receiving the fine shreds of wax cut by thestylus | 
from the cylinder in the operation of recording the message. | 
The groove constituting the record is microscopic in 
size, it being only three thousandths of an inch wide and 
about two thousandths deep. One hundred and sixty | 
grooves to the inch are cut on the cylinder. The saddle 
which holds the diaphragm cell is formed of two parts 
hinged together to facilitate its removal from the support. 
After the complete record has been made the cylinder is 
either removed and placed in another machine or it is 
allowed to remain, and the recording diaphragm is | 
replaced by the small reproducing diaphragm shown in 
fig. 2. This diaphragm is connected by a thread with a 
small rounded finger, pivoted in the end of the arm which 
supports the diaphragm, adapted to engage the groove 
and indentations made by the stylus of the recording 
diaphragm. To the reproducing diaphragm cell is 
attached a flexible tube which is branched and provided 
at its extremities with ear pieces similar to those oi a 
stethoscope. The ear pieces are placed in the ears. The 
rotation of the cylinder containing a message causes 
vibrations to be set up in the reproducing diaphragm 
which are similar in character to those of the recording | New York and Washington, and in receiving dictation in 
diaphragm which produced the impressions upon the ' every-day matters of business the dictations being 

Fic. 2.— RECORDING AND REPRODUCING MECHANISM. 
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written out on a type-writer by a copyist who listens to 
the graphophone. By means of the starting and stopping 
key, which throws the driving wheel in and out of gear 
with the recording cylinder, the message can be repro- 
duced sentence by sentence, and reproduction stopped 
between any two words, or in the middle of a word, if 
desired. This enables the copyist to take from the gra- 
phophone as many words as can be retained in mind, and 
the machine waits while they are being printed on the 
type-writer, or written out, as the case may be. Should 
it be desired to repeat the message, a simple motion of 
the hand, occupying only a second or two, places the re- 
producer on any part of the record, and the latter can be 
repeated a thousand timesif desired. The graphophones 
in general use are provided with treadle motors, which, 
acting through a very sensitive regulator or governor, 
gives to the record cylinder a perfectly uniform motion, 
and as all machines are regulated to run at exactly 
the same speed, a record made on one machine can be 
reproduced correctly on any other. 

SSS 
EXTINCT BRITISH BUTTERFLIES, 

AND THE ContTiInuITY OF ExisTING SPECIES By MEANS OF 

MicratTion CONSIDERED. 

pee ordinary observer could not have failed to notice 
the changes which have taken place in the fauna 

and flora of the British Isles within, say, the last fifty 
years. 

The plants and animals of any country or district are 
not absolutely identical for any two successive periods, 
however brief. Some species are gaining ground, others 
losing it, while yet others remain practically stationary. 
These changes are perpetually going on, but very few 
of them are placed on record. 

In the course of a few years the general changes 
may be inappreciable to the ordinary observer; but 
locally there are often considerable variations which can- 
not fail to be detected on close scrutiny. These are 
links in the great chain of changes whereby the fauna 
and flora of one geological period are considerably modi- 
fied, and are gradually converted into the fauna and 
flora of the succeeding epoch. In the different groups 
of animals and plants, however, these changes proceed 
at markedly different rates. Some will change rapidly, 
while in others the movernent is scarcely perceptible. 
Asa general rule, the change seems to be slowest 

among the least specialized forms and among those 
which have been established the longest—the most rapid 
among the most specialized forms and such as have only 
recently been introduced. 

The Khopalocera, or butterflies of the British Isles, 
have in particular undergone many great and important 
changes, even comparatively within the last few years. 
The lists of only fifty years ago are no longer trust- 
worthy. 

We have records of many species occurring in this 
country which are now extinct. Others, which were 
very plentiful, are now only occasionally seen. Others, 
again, which were widely distributed, have become very 
local, and so reduced in numbers that we may safely 
venture to predict that within a few years hence they will 
be entirely extirpated, and the beautiful forms of many 
which at present adorn our collections will be phantoms 
of the past. 

On the other hand, there are very few species multi- 
plying their numbers or widening their area of distribu- 

tion to compensate us for such losses. It is the nature 
and extent of these changes which we are about to con- 
sider. 

In order, however, to obtain an appreciable estimate 
of the great changes which have taken place in our 
Rhopalocera fauna it will be necessary to enter some- 
what into details respecting the laws of their distribution. 

It is well known that islands are, as a rule, poorer in 
species than a similar area on adjacent parts of the 
nearest continent ; for instance, the number of species 
of butterflies indigenous to the British Isles is only siaty, 
while the number occurring in France is nearly four 
times that number. 

This is brought about by the following means: the 
isolation consequent on being separated from the con- 
tinent precludes the possibility of many species passing 
over from the latter to the island, and thus supplying 
the place of those forms which may have become extinct, 
from whatever cause, in the smaller and isolated area. 

Now, on a continent, if a certain species become ex- 
tirpated in any limited district of similar extent the loss 
would probably be only temporary ; for if it belong to 
any of those species which are ever increasing their 
area of distribution under favourable conditions, the 
blank in question would be almost certain to be supplied 

through migration, and the continuity of the species 
maintained. 

Although the narrow strip of water separating us from 
the Continent operates as an impassable barrier for many 
species which would otherwise make their way over 
here, there are some which possess a powerful flight 
and are able to overcome the obstacle. 

In addition to our isolation, there are other important 
factors which greatly assist in the reduction of our in- 
digenous butterflies, and are really the primary causes. 
Of these climate is, perhaps, the principal. Owing to 
our proximity to the ocean and the gulf-stream, and 
the excessive humidity consequent thereon, the number 
of rainy days in the British Isles is greatly in excess of 
that of any country on the Continent. 

Butterflies are entirely dependent on sunshine for 
their existence ; and whereas we get so very little of the 
requisite in this country, it will be seen that this is tend- 
ing also to reduce the Rhofalocera-fauna of the British 
Isles out of proportion to the latitude. 

The other important factor in the matter is increased 
drainage and cultivation, thereby causing the extirpation 
of many indigenous plants which constitute the pabulum 
of certain butterflies the Jarve of which are dependent 
on them for food. 

All these causes operating together are, at the present 
time, as they have undoubtedly done in the past, bring- 
ing about the speedy extinction of our native butterflies. 
What will be their ultimate fate we can only dimly sur- 
mise. Only about a century ago the number of species 
of butterflies inhabiting this country was probably half 
as large again as at the present time. Many of the 
species which have since become extinct have been 
figured in various Natural Histories, and records of their 
occurrence have fortunately been preserved for the use 
of future generations. 

The most handsome species of all whose records have 
been handed down to us is the scarce swallow-tail 
(Papilio podalirius). It is only little more than half a 
century since the last specimen was Seen in this country— 
namely, at Richmond Park in 1829. Judging from the 
list of localities it used to frequent, it possessed a wide 
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’ distribution in this country. The prior recorded dates 
) of its capture are as follows: near Beverley, in York- 
shire, in 1778 ; near Norwich in 1810; Berkshire, 1826; 
Shropshire, 1807, and again in 1822; Cambridgeshire, 
1818 ; also in the New Forest, the Isle of Wight, and in 
Bedfordshire. Though the species is now extinct in 
the British Isles, it occurs in considerably higher lati- 
tudes in adjacent parts of the Continent. Its extirpation 
over here may probably be attributed to adverse climatic 
influences, isolation, and increased cultivation combined. 
It is highly probable that a near relative of the preceding, 
our only remaining representative of the genus Papilio— 
namely, Papilio machaon—will follow suit not many 
years from hence ; for when Papilio podalirius used to 
occur in this country Papilio machaon roamed over the 
whole of South Britain, being found as far north as Cum- 
berland and Yorkshire, westward as far as Wales, and to 
the Isle of Wight in the south. There is also a strong 
probability of its having occurred in the south of Ireland. 
Now, however, it is entirely restricted to the fenny dis- 
tricts of Cambridgeshire, Huntingdon, and Norfolk, 
and it is even here much less plentiful than formerly. 

It seems very likely that living entomologists will hear 

Fic. 6. 

of the last swallow-tail being taken in Cambridgeshire 
and Huntingdon, as both these districts are being rapidly 
drained and cultivated. Many places where the Papilio 
machaonheld its court are now corn-fields. In Norfolk, how- 
ever, we may hope to have its extirpation retarded. The 
butterfly in this county has its head-quarters in the neigh- 
bourhood of Horning, and the fens hereabouts, owing to 
tidal influences, are incapable of being drained. Long, we 
trust, for the sake of entomology, may this be the case. 
A more remarkable case than either of the preceding 

is that of the Black-veined White (Aforia crategi). 
This insect only about twenty years ago occurred in 

great abundance in many localities in the south of Eng- 
land. Dr. Newman speaks of having taken it near Leo- 
minster in great numbers at rest on flowers of the 
ox-eye daisy. Since then, strange to say, it has become 
entirely extinct in this country, and various have been 
the speculations respecting its sudden and mysterious 
disappearance. This, in our opinion, is due principally 
to a long succession of wet summers which have pre- 
vented the insect performing the functions of oviposition. 

It is very strange that while this butterfly does not now 
occur at all in this country, it is to be found in great 
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especially in France, where it is said sometimes to cause 
immense destruction in orchards. In many districts the 
fate of the fruit crop entirely depends on the abundance 
or scarcity of Aporia crategi. 

The principal districts in our own country which it once 
frequented were Kent, Surrey, Hampshire, Dorsetshire, 
and Middlesex in the south ; Wercestershire and Here- 
fordshire in the west ; and Northamptonshire in the east. 
In the intermediate localities it was comparatively scarce, 
It was not found at all in the North of England, Scotland. 
or Ireland, at least as far as existing records inform us. 

(To be continued.) 
SS 

SIMPLE EXPERIMENTS IN 
PHYSICS.—II. 

Cohesion.—A pretty illustration of cohesion. The 
force which holds the molecules of matter together is 
shown in fig. 5. In the bottom of a suitable vessel is 
placed a few drops of olive oil, and into the vessel is 
carefully poured a mixture of alcohol and water having 
the same specific gravity as the oil. The oil will be de- 
tached from the bottom of the vessel, and will, in con- 
sequence of the cohesion of its particles, assume a 
spherical form. Another method of performing this ex- 
petiment is to introduce the oil into the centre of the 

body of dilute alcohol by means of a pipette. By care- 
ful manipulation a large globule of oil may be introduced 
in this way. Cohesion tends to cause liquids to assume a 
spheroidal form, but in the case of liquids in large masses, 
gravity causes them to assume the form of the vessel in 
which they are contained. The tendency of liquids to 
assume a spheroidal form is seen in the rain and dew- 
drops, in liquids dropped from bottles, also in liquids 
thrown in drops on surfaces which they do not moisten. 
Water spattered upon a surface covered with lycopodium 
is an example of this. 

Specific Gravity.—The difference in the specific gravity 
of liquids is illustrated in a striking manner by the “ vial 
ot four liquids,’ shown in fig. 6. A test-tube with a foot 
makes a convenient receptacle for the liquids. In 
the bottom of the tube is placed mercury. The 
second liquid in order is a saturated solution of 
carbonate of potash. The third is alcohol, coloured 
with a little aniline red to mark the division 
of the liquids more clearly. The fourth is kerosene oil. 
When these liquids are shaken up they mix mechani- 
cally, but when the tube is at rest the liquids quickly 
arrange themselves in their original order. The egg ex- 
periment shown in figs. 7, 8, and g, although without 
novelty, is interesting on account of its simplicity and 

Two pint tumblers or similar vessels are 
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necessary for this experiment. Half fill one with water 
and the other with strong brine. Into the water drop an 
gg. It goes to the bottom (fig. 7). An egg dropped 

into the brine floats (fig. 8). By carefully pouring the 
brine through a long funnel or through a funnel with an 
attached tube, which will reach to the bottom of the 
tumbler containing the pure water, the water and the 
egg will be lifted, and the egg will float in equilibrium at 
the middle of the tumbler. The first experiment shows 
that the egg is a little more dense than pure water, the 
second that brine is more dense than the egg,and the third 
that the egg can be supported in equilibrium between 
two liquids of different densities.—Sccentific American. 

Se 

THE GLACIAL EPOCH AND THE 
PRESENT DAY. 

J EMetOOIes| the former existence of a glacial epoch 
has passed out of the region of discussion, there are 

still unsolved questions concerning its origin, its 
character as single or recurrent, and the possibility of its 
return. The absolute decision of some of these problems 
is not to be hoped for to-day or to-morrow. In the 
meantime every light procurable, be it direct or indirect, 
is highly welcome. Professor Brickner, in discussing 
some of these points in Humboldt, observes that 
though the geologist is not in a position to apply any 
absolute standard of time in measuring the history of the 
earth he may, by a cautious and critical evaluation of the 
effects of certain forces, form an estimate of the relative 
duration of certain geological epochs. 

The most recent geological time, the diluvial epoch, 
is characterised by an enormous development of glaciers. 
From the Scandinavian Mountains they passed south- 
wards to the foot of the central mountains of Germany 
and into the heart of European Russia. The Baltic had 
no existence as a sheet of water, its bed being choked 
with ice-masses. The glaciers of the Alps filled not 
merely the mountain valleys, but spread over the sub- 
alpine territories, both northwards and southwards. A 
corresponding development cf glaciation during the 
diluvial epoch can be traced in North and South America, 
in Asia, and Australia. Even within the Tropics our earth 
did not escape the formation of glaciers, as their traces 
have been lately recognised in the Sierra de Santa Marta, 
in South America. 

A careful examination of the diluvium leads, in many 
localities, to the conclusion that the assumption of a 
single glaciation does not suffice for the explanation of 
the deposits. There were recognised two glaciations, 
two icy periods, separated by a milder inter-glacial age. 
Penck, on examining the region between the Iller and 
the Inn, was led to the result that there must have 
occurred a threefold repetition of glaciation, and Professor 
Briickner, on examining the Salzach region, confirms 
his inference. Hence we find the following succession 
of events ;: First glacial epoch forming glacier deposits,and 
the oldest “schotter” of the glacier-streams (Bruckner 
applies the term “schotter” to the gravel and other 
debris with which streams originating in glaciers are 
overloaded, and which they deposit in their beds). 
First interglacial epoch, erosions by flowing water. 
Second glacial epoch, repeating the phenomena of the 
first. Second inter-glacial epoch, with repeated erosion 
and deposition of the “loess” on the surface of the 
ground. Third ice-age, with formation of the most 
recent glacier deposits and stream ‘“‘sckotters.’ Then 

egg. 

follows the post-glacial age, or alluvium, marked by 
erosion due to flowing water. G 

From these successive phenomena it is possible to 
form an approximate conclusion as to the length of the 
post-glacial age and its proportion to the time elapsed 
between the third and the second ice-age. 

The three “ schotter” systems have been piled up by 
glacier-streams. Upon each period of accumulation 
there followed a period of erosion which came to an end 
when the next more recent “schotter” began to be 
formed. To this alternating accumulation and erosion 
is due the terrace, or stair-like structure of the three 
“ schotters.” 

If we compare the destruction which the second 
“ schotter’ underwent by erosion before the depositing 
of the most recent “schotter ” with the effects of post- 
glacial erosion upon the latter, we recognise a noteworthy 
difference. The erosive work of the post-glacial age (in 
which we now live) is evidently smallin comparison with 
the erosive work of the second inter-glacial age. Hence it 
seems that the time which has elapsed since the forma- 
tion of the most recent ‘“schotter” is shorter than the 
time which intervened between the formation of the 
second and of the third, or most recent “schotter.” A 
similar conclusion as to the duration of the first erosion- 
period may be drawn from the great destruction of the 
earliest “schotter” effected before the second was 
deposited. We are in our day probably nearer to the age 
of formation of the most recent “ schotter” than it was 
to the formation of the intermediate, or than this, again, 
was to the first. The post-glacial age is decidedly shorter, 
so far, than either of the two inter-glacial periods. 

This conclusion drawn from the erosive actions in 
the times concerned is confirmed by a comparison of the 
layers of soil, deposited during the post-glacial age snd 
during the inter-glacial age. We see the deposits of 
the last ice-age covered only by a stratum of brown 
clay, rarely exceeding a foot in thickness, But to the 
inter-glacial period belongs the deposition of the strong 
yellow strata of loess and loess-clay, and though the inter- 
glacial character of these deposits is still in part con- 
tested, yet the affirmative evidence is constantly 
on the increase. A loess like that formed, accord- 
ing to Professor Briickner’s observations, in the 
‘second inter-glacial period and completed at its close, is 
still wanting among the most recent diluvial deposits. 

The results thus described are rendered more impor- 
tant by the consideration that they apply to the entire 
northern sub-alpine country from Switzerland in the 
west to Enns in the east, Hence the alluvial age is 
merely the last phase of the diluvial epoch. 

That these results throw a certain side-light upon the 
question of a return of the ice-age can scarcely be denied. 
As the post-glacial age appears so decidedly shorter than 
either of the inter-glacial ages, a recurrence of glaciation 
appears in no wise excluded. But the question can be 
definitely solved only when the causes of those climatic 
changes which manifested themselves in the alternation of 
glacial and inter-glacial epochs shall have been ascer- 
tained, and their periodicity accurately determined for 
the future. No geological evidence speaks against such 
a recurrence; but if we assume its return, we must 
expect also a repetition of the “loess” period which 
would precede the returning ice-age. However, the 
next attack of glaciation, if it is to be expected at all, 
belongs to a future which in our way of reckoning must 
seem infinitely remote, 
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General J2otes. 
Deatus FROM Licutninc.—In that part of Europe 

which comprises Italy, France, Belgium, Rhenish Prussia, 
and the British Islands about 400 persons are killed 
each year by lightning. In Belgium alone the storms of 
June last proved fatal to 11 persons.—Cvel et Terre. 

MemoriaL to Cuartes Darwin.—It is announced that 
a tablet with an inscription will be shortly inserted in the 
front wall of the house, No. 11, Lothian Street, Edin- 
burgh, in which Charles Darwin lived in the years 
1825-6 whilst studying in the University of that city. 

VuLcaBeston.—Under this name Mr. R. M. Pratt of 
Hartford, Connecticut, U.S.A., is introducing a substi- 
tute for vulcanised fibre. It can be moulded into any 
shape, and can be turned and polished. It is said not 
to soften when exposed to steam, and will not ignite in 
a gas flame. 

Honours AwarpDep to Pastrur.—M. Pasteur has 
received no fewer than fifteen orders, of which one only, 
the Legion of Honour, is French. He is an honorary 
doctor of all the leading Universities of Europe, and is 
a member, according to the Medical Press, of eighty-three 
learned societies. 

Tue Frxation or Coat-Tar Corours.—According to 
a recent discovery, the antimony employed as a mordant 
can be dissolved, instead of in tartaric acid, in the whey 
resulting as a waste product in the preparation of cheese. 
This liquid contains acetic acid, along with a smaller 
quantity of lactic acid and traces of butyric acid, 

THE SYNTHESIS oF OrcANnic Compounps. — Professor 
Maumené, in a recent communication to the Paris 
Chemical Society, maintains that it is possible to effect 
by means of the electric effluve (silent discharge) the 
synthesis of all the organic compounds or immediate 
principles met with in plants or in animals: This can 
be effected by setting out from principles existing in the 
atmosphere, such as water, carbonic acid, ammonia, etc. 

PREDOMINANCE OF THE Potar ATMOSPHERIC CURRENT. 
—This phenomenon, from which we have been suffering 
during the present season, appears to have been recog- 
nised in 1885, and to have persisted to an abnormal 
extent ever since. Thus in 1887, polar current (that is 
northerly and easterly winds) is recorded for 202 days, 
the average being about I20-13c. In this year up to 
August 3rd, the polarcurrent has prevailed for 102 days. 

Ercuine Liguip ror Srret.—Take 1 oz. sulphate of 
copper, 4 oz. alum, and half teaspoonful of salt in a fine 
powder, and mix with one gill of vinegar and 20 drops 
of nitric acid. The liquid thus obtained may be used for 
either cutting deeply into the metal, or for imparting a 
beautiful frosted appearance to the surface, according to 
the time it is allowed to act. The parts to be protected 
from its action should be covered with beeswax or tallow. 

Tue Frencu InternationaL Exuisition.—M. E.-Sar- 
tiaux, chief telegraph engineer to the Northern Railway 
Company, has been nominated a member of the Orga- 
nising Committee of the International Congress of Elec- 
tricians, to be convoked for the Great Exhibition of next 

year. The other members are—MM. D’Arsonval, G. 
Berger, Boudet, Bouilhet, Bourdin, Carpentier, A. Cornu, 
M. Delahaye, H. Fontaine, Gariel, Hillairet, Hospitalier, 
Joubert, Lemonnier, Lippmann, Mascart, Napoli, de 
Nerville, Pellat, Picou, Postel-Vinay, Potier, Raymond, 
Renard, Séligmann-Lui, de la Touanne, Violle, and 
Vivarez. 

INVENTORS AND Lunatics.—Anent the trial of the in- 
ventor Raynaud, the Medical Press remarks that persons 
of real or fancied inventive faculties seem peculiarly 
liable to mental derangement. Our contemporary adds 
with considerate kindness, that “We would not urge 
this as a reason for applying restraint to all (!) persons 
who display inventive tendencies, but lunacy statistics 
show that the inmates of asylums are drawn largely 
from their ranks.’ We think a careful inquiry would 
show that not a few eminent inventors have been wrong- 
fully treated as lunatics, and have been driven to in- 
sanity, not so much by “the constant and unremitting 
application of the intellectual faculties to one object,” as 
by the treatment which they have undergone. 

ManuFractuRE oF Woop O11 In Swepen.—This pro- 
duct, along with oil of turpentine, creosote, acetic acid, 
charcoal, tarry oils, etc., is obtained by the dry distillation 
of roots, stumps, and other residual parts of trees felled 
for timber. Wood-oil, as it is produced in Sweden, is 
not suitable for burning in common lamps, which smoke 
in consequence of the excess of carbon in the oil. It 
requires special lamps, which differ, however, little from 
the ordinary photegen lamps. If wood oil be mixed with 
photogen in certain proportions, it can be used in ordinary 
lamps. In its unmixed state it is the cheapest lamp-oil 
known, costing only 5d. per litre. It is, further, inexplosive, 
and Jasts much longer than the mineral oils. In Sweden 
there are at present about thirty works, which produce 
40,000 litres of this oil. 

Propuction oF Woo. IN THE Wortp.—-According to 
La Nature, the total yearly crop of wool is about 800 
million kilos (1 kilo equals 21 Ibs,). Australia and New 
Zealand contain 75 million sheep, yielding annually too 
million kilos of wool, At the Cape the number of sheep 
is not ascertained, but the wool exported is 15 million 
kilos. In La Plata there are at least roo million sheep, 
but their produce is only 50 million kilos. The United 
States contain 50 million sheep, but they do not produce 
wool enough for home consumption. Europe possesses 
200 millions of sheep, which yield 200 million kilos. 
Here Russia takes the first rank as a wool-producer, 
followed by Britain, Germany, France, Austria, Italy, 
and Spain. Forty years ago France had 35 million 
sheep, but the number has since fallen to 22 millions. 
India, Central Asia, and China yield 150 million kilos. 

A Huce Bripcr.—A Bill has been introduced into 

the American Senate, to obtain the authorisation of Con- 

gress for the construction of a bridge across the Hudson 

River, between the City of New York and the State of 

New Jersey. The bridge is intended for railway traffic 
and other purposes. According to the designer, Mr. 

Gustave Lindelthal, the middle span would be at least 

140 ft. above high-water level, and 2,850 ft. in length, 

and the end spans 1,500 ft. No piers or other obstruc- 
tions to navigation, either temporary or permanent, 

would be placed or built between the pier lines. The 
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bridge will be constructed according to regulations for 
the safety of navigation to be fixed by the Secretary of 
War, and if the Bill be passed would have to be com- 
pleted within ten years after the approval of the plans 
for the bridge had been obtained from the Secretary. 

H. Depray.—We regret having to put on record the 
unexpected death of the distinguished chemist, H. Debray, 
formerly the pupil and assistant, and subsequently the 
successor of the illustrious Sainte-Claire Deville. Debray 
died on the rgth ult. H. Debray was 60 years of age. 
He was a member of the Institute, an officer of the 
Legion of Honour, a Professor ofthe Faculty of Sciences, 
Maitre de Conferences at the Higher Normal School, a Vice- 
President of the Society for the Encouragement of 
National Industry, a Member of the Higher Council of 
Public Instruction, and of the Consultation Committee of 
Arts and Manufactures. 

ExcreprionaL Loneevity.—La Nature gives the portraits 
and brief biographical sketches of two natives of France 
who lived in the last century. Of the former—Jean 
Causeur, of Ploumogue, a village of lower Bretagne—there 
exists a portrait painted in 1771 by Charles Caffieri, 
authorized royal sculptor for the Navy, at Brest, and 
engraved by Ch. Leverque in 1772. An accompanying 
inscription states that he was then 130 years of age. There 
is no confirmatory evidence. The second case is that 
of M. J. N. de Quersonnieres, who was born on February 
28th, 1728, at Valenciennes, where his father was royal 
councillcr. He became commissary-general for military 
requisites in 1789, but fell into disgrace under the 
Empire and took refuge in London. At 117 years(ie., 
A.D. 1845) his portrait was taken and lithographed. His 
biographer states that at that age his sight and hearing 
retained “‘a surprising delicacy uf perception.” He was 
still living in 1846, but nothing is said concerning the 
date of his death. 

A RemarKABLE Haitstorm.—Writing from Lake of 
Menteith, a correspondent of the Scotsman says :—During 
yesterday forenoon (July 26th) the atmosphere was dull 
and very sultry, thunder rattling in the distance. 
Between three and four o’clock in the afternoon, stand- 
ing with an acquaintance in front of the house discussing 
your previous day’s leader, all at once we were surprised 
with a most peculiar hissing sound in the direction of the 
lake, about half a mile distant, bringing out all those 
living around in real consternation, some suggesting an 
earthquake. Everything wore a most weird aspect. 
The sound resembled a great rush of water, and lasted 
for about ten minutes. A few hours after, taking a walk 
round the end of the lake, we were surprised to find the 

woods covered with hailstones, lying in some parts to 
the depth of 4 ins. My wife carried back with her a 
sheet 6 ins. by 6 ins. by 3% ins. thick. Half a mile 
distant we had nothing but a. few large raindrops. 
Those who have been resident here for the last twenty 
years say they never heard or saw anything like tt. Mr. 
Walker, of the Lake of Menteith Hotel, informs me that 
while the shower lasted the lake seemed to be just like 
a pot of water boiling—not, he thought, affected by the 
shower, but some underground current. The foliage of 
the trees has suffered much, the leaves being battered 
and lying like as if from a shower. A farmer in the 
vicinity has a field of potatoes laid flat. 1 don’t think 
the radius of the occurrence was beyond half a mile, 

Tue Tower Brince.—The following technical de- 
scription (taken from the Czty Press) of the new bridge, 
which is rising east of the City under the direction of 
the Corporation, and comparison with London Bridge, 
will interest, we believe, a considerable portion of 
our readers:—Total length of bridge, 940 ft.; total 
length of bridge and approaches, 2,640 ft.; open- 
ing span, width, 200 ft.; opening span, headway, 
when opened, 135 ft.; opening span, headway, when 
shut, 29 ft. 6 in.; side spans, width, 270 ft. ; side spans, 
headway, from 20 ft. to 27 ft. ; width between parapets, 
opening span 50 ft. ; width between parapets, side spans 
and approaches, 60 ft. ; steepest gradient of approaches, 
1 in 40 (steepest gradient of approaches of London 
Bridge, 1 in 7) ; depth of foundations, 60 ft. below Trinity 
high-water mark, 27 ft. below bed of river; sectional area 
of waterway, 20,040 square feet (london Bridge, 19,300 
square feet); depth of water in opening span at high 
water, 33 ft. 6 in.; depth of water in opening span at 
low water, 13 ft. 6 in. Estimated quantities of materials 
in the» bridge and approaches :—Bricks, 31,000,000 ; 
concrete, 70,500 cubic yards; cement, 19,500 tons; 
granite and other stone, 235,000 cubic feet; iron and 
steel, 10,500 tons. Machinery, etc. :—Two steam pump- 
ing engines for hydraulic machinery, each 360 horse 
power, eight large hydraulic engines and six accumulators, 
four hydraulic liftsin towers for passengers ; size of each 
leaf of opening span, 50 ft. wide by too ft. long; weight 
of each leaf of opening span, including roadway and coun- 
terbalance weights, 700 tons; estimated cost, £750,000. 
The engineer is Mr. J. Wolfe Barry ; the contractors are— 
for foundations, Mr. J. Jackson; for machinery, Sir W. 
Armstrong, Mitchell and Company (Limited). 

Tue Pusric Hearty. — According to the weekly 
return of the Registrar-General, the deaths registered 
last week in 28 great towns of England and Wales cor- 
responded to an annual rate of 158 per 1,000 of their 
aggregate population, which is estimated at 9,398,273 
persons in the middle of this year. The highest annual 
death-rates, measured by last week’s mortality, were :— 
From measles, 1°0 in Leeds, 1°r in Leicester, and 1°3 in 
Halifax; from scarlet fever, 1-0 in Birkenhead, 1-4 in 
Bolton, and 1°8 in Blackburn; from whooping-cough, 1°4 
in Manchester, and 2°0 in Halifax; from ‘fever,’ o-9 
in Salford, and 1:3 in Newcastle-upon-Tyne; and from 
diarrhoea, 1°3 in Wolverhampton, and 1°5 in Liverpool, 
in Oldham, and in Sheffield. The 35 deaths from diph- 
theria in these 28 towns included 21 in London, four in 
Liverpool, four in Manchester, and two in Sunderland. 
Small-pox caused three deaths in Preston, but not one 
in any of the 27 other great towns. In London 2,353 
births and 1,308 deaths were registered. The annual 
death-rate per 1,000 from all causes, which had been 
15°77 and 15°8 in the two preceding weeks, further 
rose last week to 15°9. Different forms of violence 
caused 63 deaths; 49 were the result of negligence or 
accident, among which were 25 from fractures and con- 
tusions, 11 from drowning, and 6 of infants under one 
year of age from suffocation. In Greater London 3,062 
births and 1,570 deaths were registered, corresponding 
to annual rates of 28:9 and 14°8 per 1,000 of the 
estimated population. In the Outer Ring 11 deaths 
from whooping-cough and 7 from diarrhcea were regis- 
tered. Whooping-cough caused 3 deaths in Tottenham, 
diarrhea 3 in West Ham, and diphtheria 2 in Waltham- 
stow sub-districts, 



Aug. Io, 1888.] SCIENTIFIC NEWS. 120 

SUN-DIALS, AND HOW TO MAKE 
THEM.—I. 

A CONSIDERABLE number of books were written 
during the last century on the art of “ dialling,” or 

“dialing,” as it was ther spelt ; but if that word had 
been used as the title to this paper, it is probable that 
not one reader in a dozen would have guessed its mean- 
ing without a glance at the columns below. 
“What an antique air,” says Elia in his essay on 

“ The Old Benchers of the Inner Temple,” ‘‘had the now 

almost effaced sun-dials, with their moral inscriptions, 

seeming coevals with that great Time which they 

measured, and to take their revelations of its flight im- 

mediately from heaven, holding correspondence with the 

What a dead thing is a clock, with 
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its ponderous embowelments of lead and brass, its pert 
or solemn dulness of communication, compared with the 
simple altar-like structure, and silent heart-language of 
the old dial! It stood like a garden god of Christian 
gardens. Why is it almost everywhere vanished ?” 

Not only have most of the old dials vanished, but very 

few new ones are being made. Where a century ago 
every skilled mason was expected to know something of 
the art, for a regular art it was, we should now have 
considerable difficulty in finding anyone but a mathema- 
tician who could design the simplest sun-dial. The art 
was surrounded with no little mystery, and often with a 
good deal of needlessly involved calculation. The 
treatises on dialling went, as a rule, into the geometry of 
the subject, and when this included the consideration of 
general cases, recourse was had to spherical trigono- 
metry, and the refinements of the art need a certain 
knowledge of astronomy. 

A sun-dial, as a rule, is only adapted for use in the 
latitude for which it is constructed, and for this reason 
they cannot be made by the thousand, and the only form 
in which such a timekeeper can be obtained is that of a 
small, complicated, and rather expensive “ universal” 
dial at the shop of an optician. Anyone who desires to 
have a dial painted on the wall of his house, or on the 

tower or porch of a church, would have a considerable 
difficulty in finding a workman who could do it. 

The following instructions, it is hoped, will render the 
art of sun-dial making both intelligible and interesting ; 
and a carefully made instrument, which will show the 

correct time to within two or three minutes, might be 
both a useful and beautiful object in the humblest garden. 

Two motions of the earth have to be considered. 
First, the perfectly regular revolution of the globe on its 
axis once in 24 hours. A circle being divided into 360 
degrees, the earth moves through go degrees or a right 
angle in 6 hours, and through half a right angle in 3 



130 SCIENTIFIC NEWS. [Aug. 10, 1888. 

hours, the motion being uniformly at the rate of 15 
degrees an hour. The second motion is that of the earth 
round the sun. The poles are not at right angles to the 
path, and, as was explained on p. 373, vol. i., the earth 
alternately gains and loses part of a revolution, because it 
does not progress at a uniform speed in its orbit. For 
this reason the simple sun-dial does not indicate the true 
time except at the middle of April and June, and at the 
beginning of September and November. The variation 
from the true time is given in many almanacks as “‘ sun 
before,” or “sun after the clock.” This varies a trifle 
from year to year, the second year after leap year may 
be taken as the average. A table of this variation will 
be given further on in this article. 

To an observer on the moon, the earth would form a 
magnificent timekeeper, hours being marked by the 
passage of different countries near the Equator into or 
out of the shadow. Such a dial may be made by setting 
up a globe so that its axis is parallel to the axis of the 
earth, as in fig. r. The north pole of the globe must 
therefore point to the north pole of the heavens. The 
Equator being divided into 24 equal parts, the time will 
be shown by the boundary between the light and the 
shadow. This line is, however, not well defined, and 
this renders the method almost useless as a means 
of determining the time to within a quarter to half an 
hour, but it is interesting as being the simplest form, as 
well as that on which all others are based, and in which 
all others may be said to be contained. Such a globe is 
sometimes placed on the top of an elaborate dial, and the 
countries may be represented on it in such a manner 
that it may be seen at a glance on what part of the globe 
the sun is shining, and where sunrise and sunset are 
taking place. The imaginary plane passing perpendi- 
cularly through such a globe dial, through its poles, 
would, if extended, pass also through the poles of the 
earth. This plane is the meridian of the place, and the 
line where it cuts the surface of the globe is a line 
of longitude forming the ‘“‘ great circle” of the place. In) 
setting up any dial it is necessary to find the meridian’ 
line. For most purposes this may be done with a good 
compass, allowance being made for the magnetic variation: 
or declination of the needle from the true north. This 
is about 17 degrees to the west at Harwich, 174 at 
London, 18 at Reading and Peterborough and at places 
in a line with these towns, 19 at Torquay and Leeds, 
and 20 at Land’s End and Berwick. By drawing 
these lines on a map, the declination for other places can 
be found with sufficient accuracy. A large sun-dial can 
be read to about one minute of time, although one’ might 
expect that the edge of the shadow would be too blurred, 
for the diameter of the sun being about half a degree 
(see p. 184, first series), and one degree corresponding to 
four minutes of time, the edge of the shadow is blurred 
to the extent of about half a degree, or two minutes of 
time ; itis, however, easy to guess the middle of the in- 
distinct part. A fine dial in the gardens of Hampton 
Court is divided into minutes, and may be read to this 
degree of accuracy without difficulty. This dial is 
provided with a table of corrections for “sun before’ and 
“sun after clock” calculated to minutes and seconds, and 
the same information is given in the form of an interest- 
ing diagram in the centre of the dial. 

_ Thetrue north can be found by arranging two fine plumb 
lines in line with the North Star when the constellation 
of the Great Bear is in either of the positions shown in 
fig. 2 or in fig. 3. The middle star of the tail being in 

a line with the Pole Star and the true Pole. The stars 
will be as in fig. 2 on the roth of October at midnight, 
roth of November at 10 p.m., roth of December at 8 p.m., 
roth January at 6 p.m., and as in fig. 3 on April roth 
at midnight, May 12th at 1o p.m., June roth at 8p.m., 
being 3 min. 56 secs. earlier every day. The Pole Star 
is about 1 degree 18 seconds distant from the true pole. 

The first step towards a practical sun-dial timekeeper 
is the equatorial or equinoctial dial. This may be 
supposed to be a thin slice out of a globe dial, the upper 
and and lower hemispheres being removed, and the 
axis represented by a thin wire, pointing as before to 
the North Pole. The circumference of this circle is 
divided into 24 parts of 15 degrees each, and these may 
be divided into quarter hours, or into intervals of 
five minutes, or even minutes, if there be room. Asa 
dial of this kind is very useful in the construction of wall- 
dials in positions which do not face exactly south, 
it may be well to remind the reader that it is yery easy 
to divide a circle in twenty-four parts. Draw any circle, 
and with the same opening of the compasses step round 
the circumference, thus dividing it into six parts, halve 
these parts, and then halve again, and these will be the 
divisions required. The hours may be marked all round 
so that either side may beused. The XII. line must be 
set exactly north and south, or in a line “with the 
meridian. The plane of the circle must be set so that 
it is parallel to the equator of the earth. Thisis, of 
course, the case when the axis points tothe pole. The 
angle which the axis makes with the horizon depends on 
the latitude of the place where the dial is to be used. 
At the North Pole the dial would be horizontal, and 
at the Equator it would stand on edge, the axis being 
horizontal. *In either’case the VI. line is horizontal, and 
points east and west. 

The latitude of the place where the dial is to be used 
must be found on a map, and the plane of the dial must 
be set at this angle of the horizon. The latitude of 
London is 513 degs. The angle may be found by 
a protractor, or by the use of a table of signs 
or tangents. The angle should be marked on a 
card, from which a wedge can be cut, and used for adjust- 
ing the inclination of the dial with the horizon. Such a 
dial may be made from a sheet of brass or tin, or even 
of card, for occasional or indoor use. The axis may be 
represented by the edge of a piece of metal, as shown in 
fig. 4. There are in this case really two axes, and two 
half dials, separated by the thickness of the piece of 
metal, which is called a style or gnomon. Sometimes 
a thin wire or thread is used, a support being fixed to 
hold it, as in fig.5. In this case,the centre of the shadow 
must be taken as indicating the time. Many dials are 
provided with a tolerably thick gnomon, but are divided 
as though asingle axis, such as a fine wire, were used to 
cast the shadow; their indications will evidently be inac- 
curate, especially near noon. 

The equinoctial dial must be divided on both sides, 
for the sun will sometimes shine on the upper, and 
sometimes on the lower side. On and near the days of 
the spring and autumn equinox, hardly any shadow will 
be thrown, for the sun will be practically in the same 
plane as the dial. There are many interesting specimens 
of equinoctial and other dials among the exhibits of 
medizeval metal work at the British Museum. These 
are well worth a visit to any one who is interested in 
the subject. 

(To be continued.) 
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Matural BVistory, 

THE COBRA (NAJA TRIPUDIANS). 
OF all the death-snakes the cobra is, beyond all doubt, 
the most important and the most fatal. Whilst 
authentic cases of recovery from the bite of the rattle- 
snake, the jacarandi of Brazil, the lance-head of Marti- 
nique, and the tiger-snake of Australia are on record, 

applied instantly after the introduction of the poison, has 
proved useless. Perhaps the nearest approach to success 
has been the maintenance of artificial respiration and the 
application of electric currents. 

The native physicians of India profess to rely upon 
certain traditional remedies, but when an animal has 
been really bitten, or, what is always more conclusive, 
has been inoculated with a minute quantity of the venom, 
the case has always ended in death. 

CoBRAS. 

there is no known instance of the venom of the cobra, if 
once introduced into the system, proving other than 
deadly. The only certain exceptions to this sad rule are 
when immediate amputation of the part bitten has been 
effected. 
We sometimes hear or read of alleged cures, but none 

of these cases will bear close examination, there being 
no certain evidence that the bite was really inflicted by 
acobra. Numerous experiments have been made upon 
various animals, in order to test some alleged or supposed 
remedy, but in all cases the treatment resorted to, though 

Ifthe poison, before it isintroduced into the blood, be 
mixed with the chloride of platinum, it is in some un- 
known manner decomposed, or at least rendered inert. 
But if the poison is once instilled into the body, it is use- 
less to send the chloride of platinum after it. The sup- 
posed remedy cannot overtake the venom, and merely 
spends its action upon the blood. So far as it is yet 
known, no animal enjoys any immunity from this poison ; 
all, if bitten, succumb. Nay, if the venom is merely ap- 
plied to the eye-ball, the lips, or to any mucous mem- 
brane, the resultis the same. It was formerly supposed 
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that the mungus (/Zerpestes griseus) was proof against all 
serpent bites. This little animal is indeed wonderfully 
successful in destroying the cobra and other Indian death- 
snakes, but it effects its task simply by its wonderful 
agility, which enables it to tear open the throat of the 
snake before the latter can planta bite. But if a mungus 
is inoculated with cobra-venom it perishes, just as would 
a rat, a dog, or, for the matter of that, a man. 

The body of this formidable serpent is rounded, slightly 
thickened about the middle, and the head has the same 
width as the neck, so that it presents, when at rest, very 
much the same appearance as the ordinary non-poisonous 
snakes. When excited it erects the anterior part of its 
body and expands the skin of its neck, so as to form a 
kind of hood extending behind the neck. The gape of 
the mouth is wide, which gives greater facility for biting. 
On each side of the upper jaw there is a poison-fang. 
The fangs are not, as in scme serpents, capable of erec- 
tion and depression, but are immovable. 

In colour this formidable reptile varies. Most com- 
monly its general colour is of a uniform deep brown, 
sometimes verging on black, and often intersected on the 
side by white transverse stripes. When the neck is dis- 
tended, there appear behind two white spots with black 
centres, connected by a white arch bordered with black, 
and presenting a rough resemblance to a pair of spec- 
tacles, 

In length the cobra varies from 2 feet to 2$ yards. It 
inhabits India, Ceylon, the Eastern peninsula from Burma 
to Siam and Tonkin, and even the more southern parts 
of China. It is common in the Western portion of the 
Malay Archipelago, but it has never yet been found in 
Celebes, the Moluccas, New Guinea, or Australia. In 
Persia, Arabia, Egypt, and in the north, east, and south 
of Africa it is replaced by a kindred species, Naja Haye, 
very similar in its habits and in the intensity of its venom, 
but for the most partsmaller. In India the true cobra is 
exceedingly numerous ; it haunts drains, wells, water- 
holes, old tree-trunks, ruined walls, stone heaps, etc. 
Far from shunning man, it frequents by preference towns 
and villages, and enters houses. It pursues fishes in the 
streams, climbs palm-trees to capture birds, and hunts 
for mice, rats, lizards, frogs, etc., in gardens and court- 
yards. These habits, in addition to its nocturnal cha- 
racter, make it much more dangerous than it would be if 
it confined itself to the woods and the marshes. It is 
said that in British India alone more than 10,000 persons 
perish yearly from its bite, so that its destruction, if pos- 
sible, becomes an imperial interest. 

It seizes and swallows its prey at once, neither strang- 
ling its victims by constriction, like the pythons, nor 
biting and then waiting until the venom has taken effect. 

The nature of this serpent’s prey raises a very difficult 
question. Why or how should the cobra elaborate a 
poison so much more powerful than it apparently needs ? 
The intensity seems a luxury. ‘To a creature feeding on 
rats and mice, what use is it to be able to kill a dog, a 
swine, a man, perhaps a tiger or a panther? For de- 
fence it can scarcely be, since the wounded animal, 
though sure to succumb in a couple of hours, has ample 
time to take its revenge. 

The pugnacity of the cobra, and its confidence in its 
own resources are boundless. It needs very little provo- 
cation to act on the offensive. Had Waterton studied the 
cobra and, indeed, certain other Indian and African ser- 
pents, he could not have said that they flee from man and 
never pursue a retreating enemy. It is on record thata 
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dog, seeing two cobras in a meadow, committed the in- 
discretion of barking at them. The snakes, instantly un- 
coiling, gave chase. The dog leaped into a river, but the 
cobras, overtaking him in the water, bit him so viciously 
that he died in less than an hour. 

It is curious that the snake-charmers of the Far East 
are fond of exhibiting tamed cobras in their performances. 
It is sometimes said that the poison-fangs are carefully 
broken out of the cobra’s jaw. But we are inclined to 
suspect that these serpents are hypnotised—a state to 
which reptiles have been proved to be susceptible. 
They are even, it is reported, rendered stiff and inflexible 
as rods—in other words, thrown into a state of catalepsy 
—and in that state are handled and flourished about by 
the jugglers. Here, however, further investigation is 
wanted. 

NOTES ON THE TIGER. 
Mr. InvERARITY communicated, a short time ago, to 
the Bombay Natural History Society, a paper on 
this subject, from which we make some extracts. The 
size of the animal is apparently often exaggerated. The 
author thinks that the majority of tigers are under 9} feet. 
The measurements taken by sportsmen are, however, in- 
variably deceptive, as they persist in running the tape 
from the tip of the nose to the end of the tail, instead of to 
the root. As the tail bears no fixed proportion to the size 
of the animal, the result is worthless. Tigers are supposed 
to breed once only in three years, which Mr. Inverarity 
coolly pronounces ‘‘ unsatisfactory intelligence for the 
sportsman.” 

These animals, it appears, may reach the age of twenty 
years. The evidence on which this statement rests shows 
the mischief resulting from the neglect of sportsmen to 
use poisoned bullets. 

In weight the tiger ranges from 350 to 700 Ibs. 
The author deniesthat tigers inkilling dislocate the neck 

or sever any important blood-vessel. Large and powerful 
animals like the bull buffalo and bull bison (a bison in 
India!!) are attacked from behind. Occasionally the 
tiger will feed upon the dead bodies of its own species. 
Mr. Inverarity has never met with any instance of the 
“‘sledge-hammer stroke” of the fore-paw of a tiger. 
Lastly, we notice that this beast is not absolutely unable 

to climb trees, as it is commonly believed. 

ABNORMAL Hasits or ANIMALS.—Corre3pondents of the 
Field declare that in Britain rabbits have been occa- 
sionally known to climb trees, and two cases are given 
of dogs having performed the same unlikely feat. Hares 
are also said sometimes to burrow, and rabbits to swim. 

SENSITIVENESS OF THE EyeE.—The sensitiveness of the 
eye for different colours is not identical. Herr H. Ebert 
(Cosmos) finds that it is greatest for green. Then follow 
red, greenish-blue, yellow and blue. A spectrum very 
dimly illuminated appears as a uniform grey band. 

SS 

THE LOCOMOTION OF 
PILLARS. 

I a communication to the Academy of Sciences M. 
G. Carlet describes the result of his observations on 

the locomotion of caterpillars. It has been hitherto sup- 
posed that when creeping, the two feet of the same pair 
are never moved together, a notion which the author 
fully refutes. ¥ 

CATER- 
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It is well known that the body of caterpillars is com- 
posed of twelve rings, exclusive of the head. The three 
first rings support each a pair of pointed legs, which we 
may call 1, 2, 3; then follow two footless rings, 
followed by four rings bearing each a pair of broad, 
wart-like legs, frequently armed with hooks, and known 
as pseudo legs or false legs, because they disappear when 
the insect assumes its adult condition. We may name 
them 4, 5, 6, 7. Then come two more rings with- 
out legs, and lastly the end ring with two membranous 
feet, the anallegs. Thus, except in some exceptional cases 
to be mentioned hereafter, a caterpillar has sixteen 
legs. 

If we take a common caterpillar, and let it creep on a 
flat slip of wood, held on a level with the eye, we see 
that the two feet of each pair are always lifted to- 
gether. 

Suppose a caterpillar at a standstill, with its body 
stretched out. Its first movement is to detach the anal 
pair (8), and bring them up to the pair 7 by contracting 
the two penultimate footless rings which separate them 
from 7. The pro-legs (4, 5, 6, 7) are then released 
Srom behind forwards, in the order 7, 6, 5, 4, and are 
at the same time pushed forward by slackening the 
two penultimate footless rings, like a spring set loose. 
This series of progressive movements of the rings 
arrives, like an undulation, at the two anterior footless 
rings. These rings are compressed by the release of the 
two hinder footless rings, and the pair of legs 4 are 
thus brought close to the pair 3. This pair is then 
raised, and in quick succession the pairs 2 and 1. 
We thus understand why the false legs are so robust 

in comparison with the others. They might be called 
mooring feet, since they really support the caterpillar and 
govern its movement. They also secure the cater- 
pillar in its situation at the moment of its transforma- 
tion. 
We may now understand why the Cossus and 

certain other wood-zgnawing caterpillars have their 
false legs membranous, or devoid of hooks. This 
arrangement is in harmony with their manner of 
life in the tree trunks in which they excavate their 
galleries, much as do the Jarve of the wood-eating 
Coleoptera, which have either very short legs or none at 
all. In compensation, their masticatory apparatus is 
developed in proportion to its activity—that is, inversely 
as the locomotive organs. In both cases the same mode 
of life has brought about similar arrangements in 
creatures belonging to different groups. The foregoing 
considerations explain also why, when caterpillars have 
only three pairs of false legs, the three last pairs remain. 
If there are only two pairs of false legs we find the two 
last only, and then the caterpillar, deprived of all inter- 
mediate legs, arches its body into a loop, so as to approxi- 
mate the true legs tothe false legs. It then detaches the 
true legs from their foot-hold, and advances them in order 

to fix them again. This kind of locomotion places them 
at some disadvantage in comparison with other cater- 
pillars having sixteen legs. But they have other means 
of escaping from theirenemies. In fact, the caterpillars 
which feed upon the bark of trees have a grey or greenish 
colour, which enables them to pass unperceived. They 
also remain fixed by their hind feet, with the body 
stiffened, so as to imitate a twig. 

[We can by no means admit that the looper or spanner 
caterpillars (Geometre) are slow in their movements.— 
Ep. ScientiFic News. | | 

THE ZOOLOGY OF THE BATH 

DISTRICT. 

“THE immediate neighbourhood of Bath, although very 
picturesque and beautiful, isa somewhat disappoint- 

ing locality for the naturalist,consisting, as it does, mainly 
of well-cultivated lands, with no wilder portions, no un- 
drained marsh or fenlands, no uncultivated moor, or heath, 
or wood that has remained for centuries unreclaimed and, 
untouched. The neatly cropped hedgerows, the regu- 
larly mown railway banks, and even the mud periodically 
scraped out of the canal—the order and _ neatness 
everywhere observable are all great drawbacks to the 
collector of zoological treasures. 

The most promising features are the Avon and the 
Kennet and Avon Canal above Bath, and the valley of 
the Avon below, towards Bristol, also a few small 
patches here and there, as on Lansdown, Claverton 
Down, etc.; better still, but rather out of the district 
lie the turf moors of Shapwick and Glastonbury. These 
are happy hunting-grounds for the entomologist or 
student of other invertebrate branches, mollusca, etc., 
and will yield rich harvests to those who will work them 
carefully, and are also the spots most likely to be visited 
by the migratory birds and other accidental visitors. 

Tobegin with the higher branch—namely, mammalia— 
of the ordinary ferze,the badger (Meles fanus) and the otter 
(Lutra vulgaris) seem commoner than farther east. The 
stoat, or ermine (Mustela erminea), and the weasel 
(Mustela vulgaris) are very abundant ; curiously enough, 
some of the country folk invariably reverse the names of 
these two species, calling the sa//er one the stoat, and 
the /arger one the weasel. 

The polecat (Mustela putorius) is getting almost 
extinct in the district; 1879-80 is the last reliable record 
of its occurrence ; thirty years ago it was quite common, 
and has been seen in very severe weather, hunting in 
packs of ten or more individuals. 

Of the bats seven species occur. The noctule (Vesfertilio 
noctula) is somewhat rare. The pipistrelle (Vespertilio 
pipistrellus) is also rare, although the commonest bat in 
many parts of England. The whiskered bat (Vesfertilio 
mystlacinus), “said to be very rare in England,” is quite 
common round Bath in the roofs of old houses. The 
reddish-grey bat (Vespertilio natterert) also occurs, 
although rare; two specimens may be seen in the 
“Duncan Local Museum,” at the Bath Literary Institution. 
The eared bat (Plecotus auritus) is fairly common. The 
great horse-shoe bat (Rhinolophus ferrum-equinum) and 
the lesser horse-shoe bat (FR. hipposideros) both occur in 
stone-quarries ; the latter is much the rarer of the two. 

Mr. Charles Terry, F.R.C.S., in ‘‘ Wright’s Historical 
Guide to Bath” (1864), gives a list of the fauna within a’ 
radius of six miles of Bath. He therein mentions six 
species of bats, one of which (Vespertilio emarginatus), 
the notch-eared bat, is most likely a mistake ; he makes 
no mention of V. natterert, or V. mystacinus. 

Of the Insectivora, the mole (Zalpa vulgaris), the 
hedgehog (Erinaceus Europeus), and the common shrew 
(Sorex tetragonurus) are abundant. The beautiful little 
weter-shrew (Sorex fodiens) also occurs, but is rather 
scarce; this species is easily distinguished from the 
former by its rather larger size and by the distinct line 
of demarcation between the dark upper portion and the 
light (almost white) lower portion. The variety which 
has been described as Sorex remifer is mentioned by Mr. 
Terry in his list. 
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Of the Rodentia, the dormouse (AZyoxus avellanarius) is 
fairly common, but local, mostly on the margins of woods. 
The water-vole or water-rat (Arvicola amphibius), is 
somewhat scarce in the banks of the Avon, but gets 
mere abundant lower down, towards Keynsham and 
Bristol, where the black variety occurs. The short- 
tailed field-mouse, or field-vole (Avvzcola arvalis), is fairly 
common. The bank-vole (Arvicola pratensis), although 
considered a rare and local species, is also fairly common, 
especially so nearer Bristol, where it abounds in Leigh 
Woods. 

The black rat (dAZus rattus) is very rare, much more 
so than in Bristol, where in some warehouses they are 
plentiful, and are said by the rat-catchers to be fiercer 
than their bigger and too-abundant rivals, the brown, or 
Norway rat (Mus decumanus). The long-tailed field-mouse 
(Mus sylvaticus) is very abundant, and is the most 
destructive species in the neighbourhood. The pretty 
little harvest-mouse (Mus messorius) also occurs, but is 
rare and difficult to obtain. 

Of birds, the district can show a good list, at least of 
inland species. Mr. Charles Terry gives a list of 159 
species, of which, however, twenty are only single 
instances or purely accidental occurrences. Among 
the Raptores the peregrine falcon (Falco peregrinus) is 
often seen, sometimes hovering over the town on the 
look out for some unfortunate pigeon; but it is very 
rarely shot, owing to its extreme wariness. The buzzard 
(Buteo vulgaris) is getting scarcer every year. The 
honey - buzzard (Pernis apivorus), the little owl 
(Athene noctua), and the scops owl (Scops gz), although 
on record, are hardly likely to occur again. The in- 
stances on which the record is founded are very doubt- 
ful, and date nearly fifty years back 

. The great grey shrike (Lanius major) has occurred 
several times of late years, although it generally keeps 
farther west and nearer the coast, as at Clevedon, 
Weston-super-Mare, etc. The pied fly-catcher (Muscicapa 
atricapilla) will be found to occur occasionally, and even 
stay to breed, if undisturbed. The dipper (Cinclus 
aquaticus), of which a beautiful nest is in the “ Duncan 
Local Museum,” from Wellington, is occasionally seen ; 
its congener, the ring-ouzel (Turdus forquatus) is some- 
times seen also, though very rarely, preferring the 
wilder parts of the county, as, for instance, at Dulverton, 
where it regularly breeds. Our beautiful summer 
visitor the whinchat (Pratincola rubetra), is commoner 
than the stonechat (Pratincola rubicola), though the con- 
trary is the case farther east; it often nests on the 
G.W.R. embankments. Of the warblers, the sedge- 
warbler (Acrocephalus phragmitis) is very common by 
the banks of the Avon; and the reed-warbler (Acroce- 
phalus streperus) is not uncommon, though much more 
local than the former; it seems to prefer some quiet, 
undisturbed pond, overgrown with rushes. Six or 
seven pairs have been found nesting in such a locality. 
That rarity the marsh-warbler (Acrocephalus palustris) 
is also very likely to reward a careful study of the local 
warblers ; it has nested farther south, near Taunton, and 
farther north, near Gloucester, and should occur in the 
many suitable spots near Bath; it is more than likely to 
have been overlooked, owing to its resemblance to the 
reed-warbler. The grasshopper-warbler (Locustellanevia) 
is often heard, but rarely seen. The garden-warbler 
(Sylvia hortensis) is not uncommon, but very local in its 
distribution. 

The cirl-bunting (Emberiza cirlus) some seasons can 
hardly be called rare; it nests in the district. The snow- 
bunting (Plectrophanes nivalis) is also an irregular 
visitor, vide some good specimens in the local museum. 
That handsome bird the reed or black-headed bunting 
(Emberiza scheniclus) is very common in the Avon 
meadows. The siskin (Chrysomilris spinus) is captured 
some autumns in considerable numbers. The lesser 
redpole (Linola rufescens) is also a regular visitor in 
autumn and winter ; sometimes a few pairs breed in the 
district. The hawfinch (Coccothraustes vulgaris) is also 
an irregular visitor, a nest from Coombe Down is in the 
local museum. Of woodpeckers, the greater spotted 
(Dendrocopus major) and the lesser spotted (Dendrocopus 
minor) both occur very locally, and are seen year after 
year in the same wood. Fifteen or twenty years ago the 
“lesser” was the commoner of the two ; of late years 
the “ greater” has occurred most frequently. The rare 
visitor the hoopoe (Upupa epops) has occurred several 
times, as also the bee-eater (Mevops apzasier), one at 
Widcombe, 1850, and three near Bristol, 1870, shot 
whilst hawking round bee-hives. 

Of the doves the ring-dove, or wood-pigeon (Columba 
palumbus) is very abundant. The turtle-dove (7urtur 
communis) is not uncommon in summer ; the stock-dove 
(Columba enas) is rare. That interesting visitor the 
sand-grouse (Syrrhaptes paradoxus), whose incursion 
this year has caused so much comment, has come near 
the district, a fine male having been shot in July on 
Ken Moor. 

The sandpipers are poorly represented, with the one 
exception of the common sandpiper (Z7ingoides hypo- 
leucos), which is numerous in the Avon meadows; the 
other species only occur as rare stragglers, keeping, as a 
rule, farther west, nearer the coast. The grey phalarope 
(Phalaropus fulicarius) has been shot on several occa-— 
‘sions ; five were obtained in 1840, and several others 
as rare visitors since. 

Of the Ardeidze, the common heron (Ardea cinerea) is 
fairly common; and the bittern (Bofaurus séellaris), 
though scarce, and getting much more so of late years, 
has occurred several times at Bathampton, Kelston, and 
Lansdown. The spotted crake (Porsana maruetia) 
occurs as a regular visitor, though rarely obtained, owing 
to its skulking habits. The coot (Fulica atra) is often 
seen on the Avon in the winter, and breeds in other 
parts of the county. Of the ducks, the peat-moors 
about Shapwick are regularly visited by some rarities, 
as, for instance, the beautiful shoveller duck (Spatula 
clypeata). Of the grebes, the little grebe (Zachybapies 
fluviatilis) is a resident, and the Sclavonian grebe 
(Podiceps auritus) and the great crested grebe (Podiceps 
cristatus) occur now and then as visitors. 

Only the commoner gulls come up the Avon, as, tor 
instance, the common gull (Larus canus), the black- 
headed (L. ridibundus), and the kittiwake (L. tridactylus), 
this latter somewhat scarcer, and an occasional herring- 
gull (Z. argentatus). The common and Arctic terns 
(Sterna fluviatilis and S. macroura) have been seen, 
though very rarely, over the canal, and once or twice a 
lesser tern (Sterna minuta). 

The fork-tailed petrel (Procellaria leucorrhoa) and the 
storm-petrel (Procellaria pelagica) have both been 
picked up in the neigbourhood, evidently driven out of 
their way by gales. 

(To be continued.) 
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THE NATURALIST AT THE SEA-SIDE. 

1V.—Tue Marine AQuarium. 

BY this name very different things may be under- 
stood. There are the homes of pet anemones, 

built carefully and well tended, and there are the rough 
adaptations of household vessels, extemporized by the 
working biologist. These latter may be soon dismissed, 
though they are for real study far more important 
than the {other and relatively permanent sort of 
aquarium. Nothing is handier for larvee, and crustacea, 
and zoophytes, fresh caught and awaiting examination, 
than a row of tea-cups. The opaque sides and white 
inside are exactly what is wanted. A can of sea-water 
carried up from the beach once or twice a week will 
suffice to change the effete water, and daily aeration with 
a glass syringe is the only other necessary means of 
health. Bits of sea-weed are generally desirable, and 
certain creatures absolutely require mud or sand. 

Though it is true that such hasty provision as we have 
described is perfectly suited to the collector who has the 
sea at his doors, the inland naturalist must have his 
more difficult requirements considered. Everything is 
now changed by the circumstance that sea-water is hard 
to procure in large and frequent supplies. With good 
management, one filling may be made to last for years, 
and attention must be paid to the only way in which this 
is possible. The tank should be long, and not very 
deep or broad. Ifthe ends are square, and the length 
twice or thrice the depth, the proportions will be found 
good and convenient. Placethe tank in a window. In 
the bottom fit loosely a number of roofing-slates, each a 
little longer than the width of the floor, which may form 
a false bottom, sloping away from the light at an angle 
of about 25°. Paste a strip of opaque paper on the 
outside of the glass, so as to darken effectively the space 
beneath the slates. You have now beneath your 
aquarium a capacious dark chamber in which life is 
discouraged. The water, of course, communicates freely 
with that in the upper chamber, and keeps all cool and 
fresh. Aerate the tank daily with a glass syringe, and 
fill up with fresh water as requisite. Two glass bulbs, 
so weighted that one just floats, while the other just 
sinks in sea-water, may be bought of the dealers, and 
these are convenient for indicating the exact amount of 
water tobe added. Failing these, a mark on the side 
of the tank can be made todo. Rock-work is desirable, 
but care must be taken to avoid cements which contain 
red lead or caustic lime. After the tank is complete, 
but not stocked, it is a good plan to fill it first with 
fresh water for a fortnight, then with sea-water for 
another fortnight, and lastly with a second, and, let us 
hope, final quantity of sea-water. 

In the old days, before Lloyd had shown what was 
possible and what was not, the enthusiast used to plant 
his aquarium with Fucus or Laminaria, and then introduce 
star-fishes, anemones, crabs, and perhaps a fish or two. 
In a few days the things began to die, and after a fort- 
night the aquarium was in the condition of a sewage- 
settling tank. Long experience has shown the impracti- 
cability of these ambitious ventures. Without a good 
deal of attention and special precautions, nothing can be 
trusted to thrive except anemones and such vegetation 
aS springs up spontaneously in the tank. The slates 
and the glass sides soon turn green with confervee, and 
this helps materially to sweeten the water. Many 
species of anemone thrive wonderfully in inland tanks, 

duces a well-grown individual. 

and some of the most beautiful forms can be kept for 
many years in this way. Don’t feed them at all. They 
require very little, and that little they find for them- 
selves. Onecommon species (TZealia crassicornis) does 
not survive long in confinement. Its base is very tender, 
and it is generally fatally injured in removing it from 
its native rocks. The emission of young anemones is a 
frequent event, but the young brood hardly ever pro- 

In our own experience 
no single case of the successful rearing of a young 
anemone has occurred. 

The anemone-tank, well managed, may be made as 
gay asa flower-garden. Varied in colour, and form, and 
texture, some standing up on the bottom, others project- 
ing from their chosen niches in the rockwork, the polyps 
delight the eye with their waving tentacles, their gem- 
like spots, and their discs painted like cathedral glass. 
It gratifies abundantly that delight in curious and 
beautiful sights which is a great part of the charm of 
natural history to glance daily at a richly stocked and 
well-managed anemone-tank. But there is little to be 
learnt from it. The creatures whose habits and modes 
of life are better worth daily observation and study can 
only be kept alive where a large body of water is 
mechanically circulated or where loving diligence is 
spent upon their welfare. It is possible, but not easy, 
to keep very curious and active marine animals, tube- 
dwellers, or creatures with strange transformations, alive 
for months in places far from the sea. The secret lies in 
isolation of each species and continual supervision. Tiny 
aquaria of the tea-cup or glass-tube pattern are wanted. 
If there is a large anemone tank at hand for changing 
the water daily, so much the better. A neat-handed 
observer, not afraid of trouble, will find many things 
possible which the ordinary amateur, enthusiastic but 
not persevering, cannot be recommended to try. 

If mechanical circulation with a limited supply of sea- 
water is urgently required, the following plan can be 
recommended: Arrange three or any larger number of 
glass bowls on shelves, so as to secure slight differences 
of level. Connect the bowls by bent tubes, which may 
act as siphons. Start the circulation with the top vessel 
full and the bottom one empty. A gentle stream will 
then traverse the whole series, and the current can be 
renewed at pleasure by emptying the bottom vessel into 
the top one. Ifthe system is on so large a scale that 
difficulty is met with in raising the surplus water to the 
top, some simple mechanical contrivance, such as a 
bucket and pulley, may be employed. If muslin strainers 
are attached to the ends of the siphons a great variety of 
animals may be kept distinct, each set being confined to 
its own tank. 

— SaaS: 

A eviews, 
The Midland Naturalist. Vol. X1., Parts January to July, 

1888, inclusive. 
Among the many important papers in this journal we 

may particularly notice that on the function of tannin in 
the vegetable kingdom, by Mr. W. Hillhouse, F.L.S. 
The author finds no evidence that it ranks as a food- 
material analogous to starch, glucose, or oil. 

Mr. W. Jerome Harrison expounds the aid which may 
be rendered to geology—as, indeed, to other branches of 
science—by photography, and complains justly that 
“nine out of ten people still think of photography as 
simply a mechanical way of taking portraits.” 
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Mr. Hillhouse contributes three papers on the “ Pre- 
sent and Future of Science-Teaching in England.” This 
able writer asks, ‘(What proportion of an average 
schoolboy’s existence is given to physical or biological 
science, the knowledge of the world which surrounds 
him, of the laws which govern his existence, and which 
will govern him in his struggle for the power to live? 
Is it one-half? No. One-quarter? No. Doubtful even 
if it is one-eighth in the best of cases, and from that it 
sinks away to nothing! And yet we pride ourselves 
upon being a practical people, when it is doubtful 
whether one more unpractical, more improvident, exists 
upon the face of this earth.” He concludes his last 
paper with the weighty remark, ‘(The golden rule of 
our educational method of the future will, I believe, be 
not to accumulate information, but to cultivate ability ; 
not to cram the brain, but to train and develop the facul- 
ties. Knowledge may indeed be power, but intellectual 
power is more than knowledge.” 

Mr. Wragge, the Government Meteorologist of Queens- 
land, gives an account of the climate and resources of 
this important colony. He considers that the under- 
ground wate:-supply, even in the western parts, where 
the rainfall is scantier than on the coast, is ample. 

An article by Mr. J. G. Baker, F.R.S., F.L.S., on “Kew 
Gardens and the Botanical Statistics of the British Posses- 
sions,” is exceedingly interesting. The number of plant 
species inhabiting the British Empire is estimated at 
46,000, or very nearly one-half of those found on the 
entire earth. The late Sir W. Hooker planned, we 
learn, a series of works classifying and defining the 
plants of the empire upon one uniform system. The 
volumes for Australia, New Zealand, Hong Kong, the 
West Indies, and Mauritius are finished; that for India 
is far advanced ; those for the Cape and the West Coast 
possessions are about half finished. 

It is not generally known that the Princess Augusta, 
the mother of George III., was the originator of the 
Botanical Gardens. The Earl of Bute, the unpopular 
Premier in the early part of the reign of George III., was 
an enthusiastic botanist, so much so that he spent 
£10,000 in printing an elaborate botanical work in nine 
volumes, of which only twelve copies were struck off. 
One of the chief objects of Kew Gardens is the horti- 
cultural and agricultural benefit of the Colonies. The 
total number of plants there cultivated is nearly 50,000. 

“Passages from Popular Lectures,” by Mr. F. I. Mott, 
F.R.GS., includes an account of the umbelliferous plants. 
Here we find a passage to which grave exception may be 
taken. Says Mr. Mott, “ The world will never cease to 
remember with shame and grief the death of Socrates.” 
If we reflect that he turned away the minds of men from 
the study of physical and biological science, and that he 
seems to have originated that antithetical distinction 
between “ Nature” and man, which we are now under 
the guidance of Darwin beginning to reject, we can only 
consider the Socratic movement as an apostacy. Though 
his execution was a judicial murder, it was of little 
moment as compared with that of Lavoisier. 

A Handbook for Steam Users. By M. Powis Bale, 
M.I.M.E., A.M.I.C,E. London : Longmans, Green, 
and Co, 

A useful, practical little book, that would repay perusal 
by all users of steam-engines, as a knowledge of its con- 
tents would enable them to exercise some check on the 
frequently incompetent men allowed to have charge of 

boilers. We suppose it would be too much to expect 
boiler attendants to read this book themselves until it is 
made compulsory for them to have a certificate of com- 
petency before being allowed to take charge of boilers. 
We agree with the author that there is little doubt that 
many disastrous explosions have been clearly traced 
either to the gross ignorance of the attendants or the 
criminal carelessness of the owners, and without an 
adequate system of compulsory inspection and certifi- 
cates of competency we are likely to hear of many more 
of these “ accidents.” 

Twelfth Annual Report of Her Majesty's Inspectors of 
Explosives ; being their Annual Report for the Year 
1887, presented to both Houses of Parliament by 
Command of Her Majesty. London: Her Majesty’s 
Stationery Office. 

Few persons, we imagine, will question the utility of 
Governmental inspection and regulation in the manufac- 
ture of explosives. Without such interference this in- 
dustry would constitute a grave danger, not merely to 
the men employed, but to all persons living in the 
neighbourhood. 

The first point we notice in the report before us is a 
curious inconsistency in the Explosives Act, which has 
only just been perceived and amended. Picric acid has 
long been known to be vio'ently explosive under certain 
conditions and in certain combinations or mixtures. It 
is, in fact, supposed to be one of the ingredients of the 
new French explosive, melinite. Hence its manufacture 
and storage came very naturally within the scope of the 
Act. But there was a curious and most illogical previso—- 
7.€.. that it was amenable to control only if made for 
engineering, military, or pyrotechnical purposes! If 
manufactured, as was at one time largely the case, for 
use in dyeing or in the preparation of other colours it 
was exempt. 

An accident which occurred on June 22nd, 1887, at the 
chemical works of Messrs. Roberts, Dale, and Co., of Corn- 
brook, Manchester, opened the eyes of the authorities to the 
very plain fact that the properties of a substance in no 
manner depend on the purpose or intention with which 
it is made or sold. They have also doubtless learnt that 
a manufacturer or merchant does not always know to 
what use his customers intend to put the articles which 
they buy. Messrs. Roberts and Dale are, we belicve, 
chiefly, if not exclusively, manufacturers of chemicals 
for dyers and tissue-printers, and in not placing their 
works under Government inspection they were acting in 
a perfectly legal manner. The conclusion arrived at in 
the inquiry was that the accident originated in a fire at 
or close to the stove in which picric acid was drying. 
The fire was caused by one of the workmen, named Heyes, 
smoking. The main explosion was due to the detonation 
of a quantity of picric acid or of some self-formed picrate. 
Only one death resulted, but the damage to property was 
very considerable. 

In consequence of this accident, picric acid, the picrates, 
and their mixtures, with other substances, now come under 
the definition of explosives, unless wholly in solution or 
made and stored in a ‘building exclusively appropriated 
and adapted for the purpose. 

Only eight deaths have occurred in connection with 
the manufacture of explosives ; the annual average for 
the ten years is 7°5, During the years immediately pre- 
ceding the operation of the Explosives Act it was 37 per 
annum. 
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The Inspectors remark with pleasure that the work- 
men are very generally beginning to understand that 
the regulations enforced are for their benefit and pro- 
tection. Local authorities, however, too often exhibit a 
lamentable amount of carelessness. 

Only two prosecutions for irregularities have taken 
place. The secret and illegal manufacture of explosives 
for criminal purposes is by no means at an end, nor will 
it be until the local authorities are more vigilant, and 
until the public, whose safety is at stake, call attention 
to every suspicious circumstance they may observe. 
Special precautions are required to guard magazines 
against unlawful entry and abstraction of any portion of 
their contents. We should beg to suggest, in addition, 
the introduction of electric alarms, which would at once 
indicate any entrance after business-hours. 

A source of danger to the public is the illegal con- 
veyance of explosives under false names in railway- 
carriages. One man was found to have left 5 lbs. of 
dynamite on the rack of a carriage, labelled ‘“‘ Knives and 
forks.” He was fortunately detected and convicted. 
Carts loaded with dynamite have been sent to mines 
without even a cover, and with none of the other pre- 
cautions which the Act enjoins. Perhaps the most 
glaring case is one which occurred this year on the 
Thames below London. A fleet of barges, the property 
of a man who had contracted to convey live shell, gun- 
powder, etc., for Government, was left moored for some 
days without any men in charge. It is obvious that the 
heaviest penalty which the Act enjoins falls sadly short 
of the exigencies of such a case. 

Se 
THE FIG TRADE. 

ap He ordinary cdible fig, though in strictness a tropical 
or at least sub-tropical fruit, is capable of cultiva- 

tion over a very large part of the temperate zones. The 
tree thrives in England and resists such winters as that 
which has just come to a close, whilst many native 
British plants have been destroyed in the same gardens. 
It ripens its fruit in the open air, in a fair season, not 
merely along our south coasts, but in south-western 
Essex and in sheltered situations, even in the Midlands. 
The fig tree has the great advantage that it is very rarely 
molested by vermin. Cats do not sharpen their claws 
against its trunk, but smell at it and turn away with an 
air of disgust. As a matter of course, the tree flourishes 
better and bears more luxuriantly in the south of France, 
in Spain, Italy, Greece, and Northern Africa. It is still 
better adapted to the climates of South Africa and 
Australia, where Baron Miiller recommends it for cul- 
tivation on account of its power of resisting dry 
weather. ‘ 

But whilst figs are thus produced over a very ex- 
tensive part of the earth the dry fruit of commerce, the 
“Eleme,” is obtained exclusively from one locality in 
Asia Minor, a slip of land in the fruitful valley of 
the Mzeander, perhaps sixty miles in length by eight 
miles in breadth, beginning near the site of ancient 
Ephesus. This valley produces annually about twenty- 
five million pounds of figs, a great part of which are 
exported. . 

Of the many kinds of this fruit known to the horti- 
culturist two only are cultivated on the large scale in the 
Meander valley. There is a short kind, plump and 
pulpy, and of a deep purple colour approaching to black. 
This kind is preferred for eating whilst fresh, and is 

hawked about in the East to the well-known cry, “In 
the name of the prophet, figs!” A larger greenish- 
yellow kind is preferred for exportation, as it bears the 
packing and carriage better. The fig season begins 
about the end of August and finishes early in October. 
The fruit is not plucked, but allowed to fall when fully 
ripe. It is not injured by the fall, as the trees are not 
high, and as the fruit, moreover, grows by preference on 
the lower branches. But the figs when thus fallen 
cannot be suffered to lie even a day upon the ground, as 
they are then apt to turn mouldy and spoil. The whole 
rural population, men, women, and children, turn out in 
a body to collect the harvest in baskets. Layers of 
rushes or flags are laid upon the ground in some 
part of the gardens, fully open to the sun and not 
shaded by trees, and upon these the figs are spread out 
to dry. At first they touch each other but they soon 
shrink so as to leave intervals. In five days they are 
sufficiently dry for packing, and the sorting begins. The 
finest alone were formerly known as “‘Eleme,” which is 
not the name of a place, but means chosen or selected, 
just as the finest quality of gum Arabic is termed 
“elect.” Latterly the name has been given to all grades, 
except the poorest, such as are often sold threaded upon 
strings or rushes. Each grade is put separately into 
coarse, porous sacks of goats’ hair. These allow a very 
free passage for the air, even if quite full, so that there 
is no danger of the fruit becoming mouldy. Each 
sack when full weighs about two quintals—say 250 lbs.— 
and in these they are conveyed upon camels to the 
nearest station on the line to Smyrna. 

By one of those curious conventions which we en- 
counter in nearly all countries and in all spheres of 
human activity, each camel must carry two such sacks. 
As camels differ among themselves in strength quite as 
much as do other beasts of burden, it often happens that 
one is overloaded whilst another could, without incon- 
venience, carry half as much more. But noone departs 
from the time-honoured routine. 

The fig market at Smyrna consists of two dirty streets, 
in which the sacks are deposited on the ground so as 
barely to leave room for the camels to pass between. 

To this market come Greek merchants, who act as 
middlemen, and who generally secure a larger share of 
the profit than falls to the lot of the cultivator. 

These Greeks most commonly sell the fruit to the 
packers, and these in turn dispose of them to shippers. 
Sometimes, indeed, the shippers buy at once from the 
grower, who is represented by the devegee, the camel 
driver who has conveyed the crop to market. The 
devegees are always Turks, and as invariably honest, 
which can scarcely be said of all the other persons en- 
gaged in the traffic. 

Next comes the packing—perhaps the most interesting, 
and certainly the least appetising, stage of the business. 
The first step is a re-sorting, executed by women. Then 
follows the “ pulling.” Each fruit is seized by a man 
who dips his hand into a can of salt water, flattens the 
fig between his fingers, gives it a peculiar pull which 
causes it to split at the stalk end, and lays it neatly in 
the box. For the cleanliness and the healthiness of these 
men there is no guarantee. It would be well indeed if 
these operations could be executed by machinery. The 
salt water is said to bring out the sugar of the fruit to 
the surface in about three months’ time, and the fruit is 
then in the best condition for use. The best kind are 
mostly packed in bcxes, and the intermediate qualities in 



138 

drums, holding from 3 to 9 lbs., or in casks holding 
more than 1 cwt. Inferior grades are packed in bags, 
and serve for the manufacture of various concoctions. 
We are told that such figs, from their multitude of 

“seeds,” are found useful for mixing with strawberries 
and raspberries in the production of artificial jams, being 
boiled up with vegetable marrows, glucose, “ fruit 
essences,” and appropriate colouring matters. 
Two remarkable facts concerning the fig are not gene- 

rally known. The fruit is not, like a plum, an orange 
or an apple, a unitary product, developed from a single 
blossom. Every fig contains, or has contained, within it 
a multitude of blossoms, each of which becomes one of 
those tiny granules found embedded in the pulp, and 
erroneously called ‘ seeds.” 

The second memorable point is that, although the fig is 
perfectly wholesome, the juices of the leaves and the 
bark are somewhat poisonous, which may account for its 
general immunity from the ravages of aphides, cater- 
pillars, ete. Some of the near kindred of the common 
fig tree, such as /icus foxicaria and Ficus demonum, are 
well known in India for their venomous character, 

SSS 

Abstracts 
of Papers, Mectures, etc, 

ROYAL SOCIETY. 

Art the last meeting a paper ‘‘On the Electromotive 
Changes connected with the Beat of the Mammalian 
Heart,and of the Human Heart in Particular,” was read by 
Augustus D. Waller, M.D. The electromotive properties 
of various animal tissues (muscles, nerves, glands, 
retina), and the changes which these properties under- 
go with activity have occupied a large share of the atten- 
tion of physiologists during the last hundred years, since 
the memorable observations of Galvani and of Volta 
(1786-1798). And in recent years evidence of similar 
electromotive changes has been sought for and found 
even in man; two notable experiments are quoted in 
the physiological literature of this subject, by Du Bois- 
Reymond and by Hermann, to show that the contraction 
of human muscle is attended with electromotive 
changes. It cannot be said, however, that either of 
these experiments are free from doubt, nor that they 
furnish anything beyond a problematical illustration of 
facts which can be analysed only upon isolated tissues. 
The observations, of which a brief summary was given, 
deal with an entirely new aspect of the subject; they 
furnish a demonstration in man of the electromotive 
changes which accompany each contraction of the heart. 
The author states that it is possible, by leading off from 
various parts of the surface of the body to a capillary 
electrometer to observe upon animals and upon man 
variations of potential coinciding with and dependent 
upon the heart’s beat, and he showed photographic 
records of these variations. 

ROYAL HORTICULTURAL SOCIETY. 

Ar the meeting of the Scientific Committee on July 24th, 
Dr. H. Scott in the chair, Mr. Prowright, in acknow- 
ledging the letter of thanks addressed to him some time 
since by the Chairman on behalf of the Committee, made 
the following remarks :—“ It was my hope when I-began 
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lessening of the number of the species of the Uredinez. 
This, however, is not the case; on the contrary, I feel 
convinced that physiological investigation will show that 
these parasitic fungi are much more numerous than we 
at present imagine. To take one instance only, that of 
the Uromyces, which occurs upon beans. It is now 
generally thought that one species is common to most of 
the Leguminosze. I have made a number of cultures on 
this point, and find that when U. fade from the common 
bean haulms is placed on young plants of bean, pea, 
Vicia cracca, V. sativa, Lathyrus pretensis, and Eruum 
hirsutum /Ecidia are only produced on the bean and pea ; 
and further, that the Uromyces on Eruum hirsutum ap- 
plied to the same host plants produced Accidium on 
Ervum only. In the same way the Puccinia which occurs 
upon the Composite is, I find, not one species, as is 
generally supposed, but that Uredospores from Centaurea 
nigra, for instance, will not affect Taraxacum officinale, 
neither will the Uredospores of T. officinale infect Apar- 
gia autumnalis nor Lapsana communis. Before the true 
affinities of these species can be satisfactorily determined 
numerous and long-continued biological investigations 
will have to be made for the hasty grouping together of 
the various forms, because they occur on allied host 
plants, is as liable to error as the opposite plan of making 
every form a species because it occurs ona different host 
plant.” ; 

Dr. Masters showed diagrams representing the move- 
ments in the shoots of firs, not only of the leader shoot 
of Abies bifida (firma), but also of the lateral shoots ; 
while the leader shoot gyrates in irregular ellipses, its 
point being alternately raised or depressed, the lateral 
shoots not only move from one point of the compass to 
another, and are elevated or depressed, but are rotated 
on their own axis, the leaves also being raised or de- 
pressed at various angles. These movements of shoots 
and leaves were very complex, and in all probability de- 
pendent on different causes. 

SSS 

THE ARTIFICIAL REPRODUCTION OF 
VOLCANIC ROCKS. 

TRANSLATION OF A LECTURE DELIVERED By M. ALPHONSE 
Renarp, LL.D., at tHe Royat Institution. 

(Concluded from p. 118.) 

CCORDING to Sénarmont, one of the essential condi- 
tions of a geological synthesis, is that each artificial 

operation should be compatible with all the circumstances 
where the natural operation has left characteristic traces. 
The industrial slags and scorize, whose relation to some of 
the products of nature we have already discussed, are, in 
reality syntheses, but syntheses of chance, which, in spite 
of their great scientific interests, cannot be placed on the 
same level as the intentional syntheses which we will 
now examine, where the experimentalist, bearing in mind 
the problem to be resolved, endeavours to realise, in his 
laboratory, conditions identical with those which surround 
the formation of the natural products which he wishes to 
imitate. 

In the order of logic, synthetical methods follow to a 
certain extent the progress of observation and analysis. 
Nevertheless, it must be admitted that since the earliest 
days of geology, a few master minds have, with the 
glance of genius, discerned the light which later experi- 
ence has brought to bear upon this science. Buffon 

my cultures that the general outcome would tend to a $ proved by experiments that granite and the principal 
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crystalline rocks are fusible, and that they are trans- 
formed by fusion into a glassy mass. Some years later, 
Spallanzani worked out a series of experiments on the 
fusion of lavas, in order to destroy the reigning prejudices 
on the cause of the heat of the eruptive matter. But the 
chief honour is due to Sir James Hall, for the in- 
auguration of geological research by means of numerous 
celebrated experiments, which he generalised and applied 
in the most masterly way. Wecan only consider here 
that portion of Hall’s work which concerns the synthesis 
of rocks. About the time when Spallanzani was study- 
ing by laboratory processes the conditions of the forma- 
tions of lavas, the illustrious Scotch geologist fused some 
eruptive rocks in a graphite receptacle, and observed 
that the products of this fusion, if abruptly cooled, gave 
an amorphous glassy mass, while a more gradual cooling 
induced the formation of crystals. James Hall had al- 
ready learnt from experience the principal basis for 
future syntheses, viz., the fact that to reform crystals in 
a fused rock, the glass resulting from this fusion must be 
kept at a high degree of temperature, inferior, however, 
to that originally required for the fusion of the rock. 
During this annealing, certain minerals are able to crys- 
tallise. These facts can be compared with those furnished 
by recently ejected lava at the moment when the tem- 
perature begins to fall. 

Towards the commencement of this century Gregory 
Watt directed his researches into the same path; he 
experimented on a mass of basalt 700 lbs. in weight. He 
fused it and let it cool down for eight days in a furnace, 
which was allowed to cool slowly. During this prolonged 
annealing sphzerulithic concretions, composed of radiating 
fibres, about 6 centimetres in diameter, became isolated 
in the black opaque glass obtained by the fusion of the 
basalt, and finally this glass passed into a stony stage, 
becoming granulated and charged with very finecrystalline 
particles. At the same time its magnetism increased and 
its density grew from 2°743 to 2949. 

One conclusion arrived at by Watt’s research, which 
resembled in many points that of Hall’s, which we re- 
ferred to above, is that while the molten mass is solidify- 
ing crystallisation can take place. 

At the time when the path of the synthesis of rocks 
was thus being prepared, analysis and other means of 
investigation had not attained to the perfection of the 
present day; on the other hand, the prejudices which 
prevailed in the earlier days of geology had accumulated 
obstacles which were only surmounted at least half a 
century later. We cannot pause here to survey the 
brilliant period of mineralogical syntheses which followed 
closely on the impetus given by chemistry and minera- 
logy. It suffices to simply quote the names of Ebelmen, 
Rose, Mitscherlich, Sénarmont, to recall to the remem- 
brance all the remarkable results of the artificial 
productions of minerals. But the researches of these 
scientists had reference chiefly to the synthesis of 
isolated specimens, and not to that of rocks them- 
selves, which are the aggregate of mineral specimens. 
Generally speaking, these experiments were chiefly of a 
mineralogical order, and only secondarily lithological. 
Nevertheless, the efforts of these clever experimentalists 
solved many a geological problem, and they also proved the 
steady maintenance and accentuation of the tendency 
which leads the intelligent to seek, by experimental means, 
a more complete knowledge of natural phenomena. At 
last, in 1866, Daubrée reproduced crystalline rocks by 
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adopted and developed by MM. Fouqué and Michel Lévy. 
The researches of Daubrée to which we here allude, are 
those which he undertook in order to reproduce by fusion 
certain meteoric stones characterised by the absence of 
the feldspathic element. He fused an earthy rock, 
lherzolite, whose composition resembles that of corres- 
ponding meteorites, and succeeded in obtaining results 
which, in the details of structure and composition, 
faithfully reproduced those of the cosmic type which he 
wished to imitate. : 

At the time when this eminent geologist was thus an- 
ticipating the researches which some years after were to 
throw so brilliant a light upon the geological laboratories 
of the College of France, the progress of the synthetic 
method was still much hampered by hypotheses. It 
was no longer those relating to the influences of mys- 
terious forces that had to be dealt with, but the sup- 
position that the reproduction of geological phenomena 
in the laboratory was only possible at the expense of an 
indefinite amount of time, and of temperatures and 
masses of which, in the present day, we can scarcely form 
an idea. It was thought then that the mineral combina- 
tions in Nature followed other laws than did those 
produced by chemistry. These prejudices, however, 
were powerless to arrest Daubrée’s progress on the 
road, on which by his synthesis of meteors he had so 
valiantly taken the first steps—for he, let us hasten to 
observe, is one of those whose labours have done most 
towards the eradication of these hypotheses from the 
domain of geology. But the methods of analysis in vogue 
in those days did not render penetration into the depths 
of the natural rocks and subsequent comparison of their 
internal structures with those of synthetic products at all 
possible. The laboratories did not possess the necessary 
apparatus for obtaining a very high degree of tempera- 
ture or for maintaining it during lengthy experiments. 

The great improvements in the construction of appar- 
atus, and the application of the microscope to lithological 
work, have however facilitated the reproduction of all 
contemporary volcanic rocks. Two French. scientists, 
M.M. Fouqué and Michel Lévy, who introduced micro- 
graphical lithology into their country, commenced in 
1877 a series of synthetic experiments, thenceforth 
memorable in the history of science. One of them had ac- 
quired a well-earned reputation by his remarkable works 
on voleanic phenomena, which he had studied on the spot 
in several classic regions; he was familiar with all the 
secrets of the chemical analysis of minerals, which he 
carried out in the most ingenious and practical way. The 
other, well-prepared by his studies in the French 
colleges, had conducted with striking success an examin- 
ation of minerals by their optical properties; he had 
carried on the application of exact methods in micro- 
graphy further than had ever been done before, and had 
already made himself known in the scientific world by 
his researches on eruptive rocks of the ancient series. 

In their conjoint labours, MM. Fouqué and Lévy to a 
certain extent systematised and arranged the facts relating 
to the chronological succession of crystals in eruptive 
rocks, and revealed a large number of the details which 
we have already mentioned among the results of lava 
analysis. It is to this happy association of talent, this 
fertile collaboration, that we owe the great discoveries 
which have rendered the College of France so celebrated, 
and to which I am proud to render homage here in pre- 
sence of an audience ever ready to welcome all scientific 

simple fusion, and it was his method which was finally | progress, and at whose tribunal—the first in the world 
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for the diffusion of science—-the immortal Faraday has 
expounded with such generous ardour Ebelmen’s 
wonderful achievements in mineralogical synthesis. 
We have already indicated the data furnished by 

chemical and mineralogical analysis, which these 
scientists had as foundation for their attempts. One 
point which we have not yet touched upon, is the 
base of their general process. Theory would suggest that 
the most ancient crystals of an igneous rock should be 
the least fusible, and observation corroborates this theory, 
the minerals of the first period of crystallisation occupy- 
ing the lowest place in the scale of fusibility. The con- 
stituent specimens of the lavas have appeared at succes- 
sive times, according to their degree of fusibility, in 
proportions as the temperature fell. These facts, ascer- 
tained in detail by microscopic analysis, served as the 
point of departure for MM. Fouqué and Lévy’s labours. 
Their process rests also partly on a fact which Sir James 
Hall had foreseen, viz., that the fusion of a rock pro- 
duces an artificial rock more easily fusible than are any 
of its crystalline constituents. Now, if a natural rock be 
submitted to a very high temperature, and the glass pro- 
duced by this fusion made to pass through a series of 
decreasing temperatures, always, however, higher than 
that of the melting point of the vitreous mass, the 
minerals which can crystallise in the. magma are formed 
in due succession, the least fusible separating first. These 
crystals are eventually united and surrounded by those 
whose fusibility is greater, which appear in their turn 
as the temperature decreases. Without entering 
into the technical details of the apparatus, we will 
content ourselves with remarking that by the aid 
of the furnaces and tubes which MM. Fouqué and Lévy 
used for their synthesis, all intermediate stages, from 
glowing red to dazzling white heat, can be obtained, and 
a given temperature maintained undeviatingly during an 
unlimited period. Into a furnace is introduced a 
platinum crucible, of a capacity of about twenty cubic 
centimetres, containing the mixture of mineral matters 
which fusion, and subsequent annealing, are to trans- 
form into rocks. The following is the sequence of the 
operation: first, by the aid of special arrangements the 
temperature is kept at dazzling white heat, while the mix- 
ture istransformed intoglass. By regulating the admission 
of gas and air, and by uncovering the furnace, the tem- 
perature of the molten mass is reduced to orange-red 
heat or about the melting point of steel. The crucible is 
then raised from the furnace, when the temperature de- 
creases to cherry-red, or the fusion point of copper. 
Finally, if the crucible be taken quite out of the kiln, 
its contents can still be maintained at a temperature at 
which copper would only melt with difficulty. 
We have sketched the broad outlines of the operation. 

It is practically a succession of annealings at diminishing 
temperatures, which force the crystals to form in a series 
commencing with the least fusible, and which give the 
texture and mineralogical composition of volcanic pro- 
ducts to the molten matter subjected to this treatment. 
We will explain, by a few examples, the mode of 

operation for lithological syntheses. Let us follow the 
method of reproduction of one of the rocks, which takes 
a prominent part in the eruption of Vesuvius, leucote- 
phrite, a rock composed of leucite, labradorite, and 
augite, 

A mixture is formed of silica, alumina, lime, ferrous 
oxide, potassium, and soda, which corresponds to one 
part of augite, four of labradorite, eight of leucite. This 

mixture is placed in the crucible at white heat, and 
transformed into a homogeneous glass. As soon as the 
fusion of the chemical compounds has taken place the 
temperature is lowered, and the vitreous mass is kept 
for forty-eight hours at the temperature of molten steel. 
The leucite crystals are formed during this first stage 
of the proceedings, which evidently corresponds to the 
first phase of the consolidation of eruptive rocks. 

The mass is maintained for another forty-eight hours 
at the temperature of molten copper, and the whole 
residue left after the formation of the leucite crystals in 
the former phase is transformed into microliths of augite 
and labradorite, and octahedrons of magnetite and 
Picotite. Now let us compare, after this double anneal- 
ing, the microscopical preparation of the synthesis with 
natural lava; not only are the same minerals reproduced 
by this process of fusion of dry materials, but the order 
of their formation and the proportion of their con- 
stituents are identical ; this analogy can be traced even 
in the details of crystallographical forms. Large leucite 
crystals are present showing all the characteristics of this 
mineral as found in Vesuvian lava, and grouped around 
them are the microliths of the second stage, augite and 
labradorite. Finally, as in the natural rock, the leucite 
contains enclosures of magnetite and picotite, which are 
the most ancient minerals. 

Let us take for our second example the synthesis of 
basalt, one of the most widely diffused types of the vol- 
canic series, anent whose origin numerous hypotheses 
have been advanced. It is well known that basalt is 
composed of three essential minerals—olivine, augite, 
and labradorite. The olivine appears in the naturai 
rock as a crystal of the first consolidation. 

As in the case of leucotephrite, a mixture of chemical 
elementsor of pulverised mineralsis formed, corresponding 
to the average composition of a basalt rich in olivine. 
The mixture is composed of three partsof this mineral, two 
of augite, and three of labradorite. It is first transformed 
into an almost homogeneous black giass, and maintained 
at red white heat for forty-eight hours. On examination 
of a thin section of this glass after this annealing at high 
temperature, large crystals of olivine are at once detected. 
These are embedded in a vitreous mass, in which little 
octahedrons of massicolite and of picotite are discovered, 
together with a few scarce crystals of augite. 
We now have to induce the formation of the micro- 

liths of the second consolidation round the olivine 
crystals formed during the first phase. For this pur- 
pose the crucible is kept for forty-eight hours at a cherry- 

‘red heat, and after this annealing a paste is obtained 
composed of microliths of labradorite and augite, of 
magnetite, and of the glassy residue of this crystallisa- 
tion. Thus in this second phase we have reproduced 
the microlithic structure. The basalts obtained by these 
operations can scarcely be distinguished from the natural 
rock, and these few grammes of cleverly manipulated 
substance supply us with’ a most convincing proof of the 
purely igneous formation of the rock. 
We could mention here whole series of remarkable 

experiments carried out by MM. Fouqué and Lévy, 
whence we have obtained these two syntheses. All 
the contemporary eruptive rocks have been thus recon- 
stituted ; andesites, labradorites, basalts, limburgites, 
nephelinites, tephrites, leucite rocks, peridodites, and 
labradorites with ophitic structure. We will limit our- 
selves however to proving, by one last example, how 
these synthetic processes succeed in throwing a direct 
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light upon the eruptive periods of the past formation of 
our globe. 

Certain ancient crystalline rocks, common in the 
Pyrenees, were distinguished by the name of ophites. 
Neither the date of their formation nor their origin was 
definitely determined, until in 1877 M. Lévy proved 
that they were eruptive, and that they displayed under 
the microscope a peculiar structure which he designated 
by the name of ophitic structure, in which the felspar 
appeared united by very large tablets of augite. It thus 
appears that these ophitic rocks are igneous rocks in 
which the cooling down has proceeded much more 
slowly than in the ordinary products of contemporary 
eruptions. In endeavouring to reproduce the ophitic 
type by synthesis, it is necessary to crystallise the augite 
during a phase distinctly separated from that during 
which the felspar is produced, and to give ample time 
during the first period for the formation of the crystals 
into large spaces. For this purpose, a mixture of 
anorthite and augite was subjected, after fusion, toa pre- 
liminary annealing, during which it was kept for four 
days at the temperature of melting steel, when some 
anorthite separated. A second annealing of equal 
duration at the temperature of melting copper induced 
the crystallisation of augite in large masses, which formed 
a mould for the felspar, and attracted little octahedrons 
of magnetite and picotite to it. The eruptive origin of 
ophites and the cause of the structure were thus incon- 
testably established by this noteworthy synthesis. 

Thus we have convincing proofs of the service ren- 
dered by synthesis in enlightening us as to the origin of 
rocks, and in settling the discussions which, even in the 
present day, still arise apropos of the principal cry- 
stalline types of the modern epoch, as, for example, in the 
case of the basalts, in which some scientists would fain 
discover traces of aqueous agency, but in which, in com- 
mon with all volcanic rocks of contemporary eruptions, 
these experiments tend to prove a distinctly igneous 

origin. 
But scientists have not always obtained these magni- 

ficent successes ; many of their attempts have proved 
utterly fruitless. It is advisable to recall these defects 
occasionally, as they point out which paths must be 
avoided if the final truth is to. be reached. These 
failures circumscribe the field of future experiments and 
trace the limits within which hypotheses must be con- 
fined. Moreover, they show that these rocks, whose 
synthesis the methods employed have failed to gain, 
must have been formed under conditions differing from 
those by which actual volcanic products were produced. 
This conclusion, to which former analyses and observa- 
tions already pointed, without, however precise certainty 
as to its causes, is amply confirmed by the failure of 
the synthesis. If it has succeeded in satisfactorily 
reproducing the lavas of modern volcanoes, it has 
completely failed in the imitation of those whose forma- 
tion no longer occurs in contemporary eruptions. 
Broadly speaking, one may say that, up to the present, 
all the acid rocks have evaded synthetic formation, as, for 
example, all those which include, amongst their mineral 
constituents, quartz, mica, orthose, or hornblende. The 
processes of nature are not due to unknown forces; per- 
chance, therefore, by combining those over which we 
already have control, by modifying their application we 
might eventually succeed in reproducing those rocks 
which up to the present have eluded our efforts, a hope 
which we may surely found upon the results already 

obtained, since they may be but the precursors of still 
more remarkable achievements. It is but a repetition 
of the axiom that the defeats of the past prepare the 
way for the victories of the future. We have endea- 
voured, in this rapid review of the progress of litholo- 
gical synthesis, to show the high scientific importance of 
the researches instituted at the Geological Laboratory of 
the College of France. We might have enumerated the 
no less remarkable synthesis of minerals and meteorites, 
conducted with such good results by other clever scien- 
tists and their pupils, foremost amongst whom stands 
M. Bourgeois, but space fails us. Still we have at least 
sufficiently proved how much these methods have en- 
larged our knowledge in a domain of nature where all 
access once scemed denied to us. 

Hitherto, wherever the torch of experimental methods 
has penetrated, it has fully and clearly illuminated the 
most striking phenomena of the science of the earth. To 
indicate the extent of the field of mineralogical science 
already explored by experimental science, it is only 
necessary to mention the name of Daubrée, the direct 
descendant of many illustrious geologists of the Scotch 
school. By degrees the processes have been successfully 
applied to the interpretation of metalliferous deposits, 
of metamorphic rocks, of the phenomena of trituration, 
and of the transportation of sedimentary matters, and 
to the study of the fractures and distortions of the 
earth’s crust, of the schistosity of the rocks, and of 
certain features of the structure of the mountains. 

Thus geology, after having passed through the succes- 
sive phases of observation and analysis, has entered into 
the phase of experiments and synthesis, which endeavours 
to imitate the powerful creations of nature, thus crown- 
ing the scientific edifice by processes which facilitate the 
discovery of the several causes whose complete com- 
prehension is the final aim of physical and natural 
science, It is this crowning triumph which Leibnitz 
presaged two centuries ago, when he wrote :—“ He who 
succeeds in carefully comparing the products drawn from 
the depths of the earth with those of the laboratories, 
will accomplish a great work, for then at last we shall 
clearly see the striking similitude which exists between 
the products of nature and of art. Although the in- 
exhaustible Creator has innumerable methods of carrying 
out His wishes, yet there is always a certain consistency 
even in the variety of His works. It is already a great 
step towards the perfect knowledge of causes and effects 
to have discovered a means of producing them, for nature 
is but art in magnified proportions.” 

— aaa 

CORRESPONDENCE. 
The Editor does not hold himself responsible for opinions expressed 

by hts correspondents, nor can he take notice of anonymous com- 
munications. Ail letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 

WEATHER OF JULY, 1888. : 

In reference to St. Swzthin and his mission this year, dis- 
appointment is expressed that the subject has not received 
as much attention from the weather-prophets as is usual at 
this time. 

They have probably been content that the public are fully 
aware of the o/d proverb, which again has proved substan- 
tiated, and that it is known to be not an uncommon thing for 
July to be wet, as in 1879-80. 

A collection of rainfall observations at sea in course of for- 
mation, and so far summarized, leads one to infer that our 
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present weather is connected with undue prevalence of 
Atlantic weather. 

This is driven to our islands by the numerous cyclonettes, or 
minor depressions, that have crossed them for some weeks at 
various latitudes, and carried with them clouds full of rain, 
which have been discharged on our coasts and hills. 

In the Worth Atlantic Ocean the wettest months were 
January, June, and September, and the driest months were 
February, March, and April, and the wettest seasons were the 
autumn, and driest were the spring. 

The wetness of the present July may therefore probably be 
explained by the rain-clouds of June and July at sea being 
wafted by the south-west winds from the North Atlantic 
Ocean over, towards, and across these islands. 

These clouds of agweous vapour are now rushing rapidly 
north-eastward to fill the dry vacancies in the air of the Arctic 
regions, coincident with the late draughts in northern lati- 
tudes, and these will continue to pass onwards until the 
saturation of the summer atmosphere takes place. 

This may be accomplished by next month, August, when 
Jiner weather may be expected, as is usually the case at sea 
when but little rain falls, and the winds subside, and the sun 
is less obscured by clouds. 

Anti-cyclonic weather will then advance from the south and 
from the Continent, with south and east winds, and a drier 
air will follow, as the breezes will then blow from the heated 
plains of Europe instead of from the warm surface of the 
Atlantic seas. 

In contrast to the wet weather of June in the North Atlantic 
Ocean, and of July on land in Britain, it may be stated that 
June is a drier month in Sowth Atlantic seas, and July is drier 
still than in the North Atlantic. 

This year there has been exceptional weather at the Cafe 
—much as it has been in Britain—and there April, May, and 
June proved to have been unusually wet, as in this country, 
on land, they have been unusually dry. 

There would theréfore appear to have been going on some 
kind of reciprocity, or give and take, between the weathers of 
the temperate zones of the North and South Atlantic 
Oceans, whereby the wet of one has been transferred to the 
other. 

Easterly winds this month have been equally wet as the 
westerly ones, as they are seen to be only segments of the 
same circle of damp winds that form the other parts of the 
cyclonettes, or minor depressions, and are then called westerly 
winds, and both come from the Atlantic regions. 

July, 1888. W. V. Biack, F.R.M.S. 

ALLEGED SHOWER OF FROGS. 
A paragraph is going the round of the papers to the effect 

that, after very heavy and prolonged rain at Leamington, 
“the Tachbrook-road was covered with thousands of small 
frogs, which had fallen with the rain.” Whilst fully admitting 
that small living animals have been carried aloft by whirl- 
winds and deposited elsewhere, I should suggest that the 
paragraph in question is a case of jumping at a conclusion. 
It is well known that when the ground is drenched with rain 
and the air saturated with moisture, frogs—especially young 
frogs—are apt to leave the ditches and the pools and hop 
about on what is ordinarily dry land. I should hesitate to 
admit that they had fallen with the rain, unless they were 
found on roofs or other localities out of their reach. 

A. O. N. 

“WHENCE COMES MAN ?” 
In the notice of my book, ‘‘ Whence Comes Man; from 

Nature or from God?” in your issue of July 27th, there 
occurs a strange mistake, which I trust you will do me the 
justice to correct. 

The writer of the notice says :—“ For example, he (myself) 
quotes Spencer as follows: ‘Self-existence, therefore, neces- 
sarily means existence without a beginning; and to form 
a conception of self-existence is to form a conception of ex- 
istence without a beginning. Now by no mental effort can 
we do this. To conceive existence through infinite past time 
implies the conception of infinite past time, which is an im- 
possibility.” 

The writer of the notice. then quotes a part of my comment 
upon Mr. Spencer’s assertion :—" When Mr. Spencer uses the 
word ‘conception,’ he is evidently thinking not of ‘ concep- 
tion,’ but of ‘experience. Let us change the word ‘concep- 
tion’ to the word ‘experience.’ To ‘experience’ existence. 
through un-finite (it is so printed in my book) past time, im- 
plies the ‘experience’ of unfinite past time, which is an im- 
possibility. Of course itis. Buta conception of unfinite past 
time is not. It is simply the thought of time wzthout limit : 
and is simply what I call a ‘private’ idea, the formation of 
which presents no difficulty.” 

It is on the last sentence that the mistake I ask to have 
rectified occurs. Instead of the words ‘‘a private idea,” 
which is nonsense, the words in my book are “a privative 
idea,” that is, the affirmation of time wzthout limits—the 
“‘privation,” or absence of limits. After having made sucha 
mistake, it is not surprising the writer should have accused 
me of “rigmarole”! 

I may be allowed, I think, to add that when the writer of 
the notice spoke of what he called the ‘‘ astounding conclu- 
sion—the drift of the book—expressed in the statement of 
his belief that space is God,” he might have stated at least 
some of the grounds of that conclusion, or at least the con- 
cluding words of my “belief,” that space zs the mode in which 
the Infinite God manifests Himself to us, and enables us to 
understand ow it is that 27 Him we can “ /ive,” and ‘‘ move,” 
and “fave our being;” how the Finite can “co-exist” with 
the Infinite, and the Infinite 7ezazz Infinite; how additions 
can be made to the sum of things, and the Infinite be Infinite 
as before. ARTHUR JOHN BELL. 

Easton Court, Chagford, Devon, Aug. 6th, 1888. 

METEOROLOGICAL CONUNDRUMS. 
Doubtless some of your readers will have noticed that 

when a season takes up avery decided character all the ordi- 
nary signs of a change of weather lose their importance. In 
1879, and again in the present year, the indications of fine 
weather, such as a rising barometer, a rosy sunset, a grey, low 
dawn, a lofty flight of gnats and of swallows, were merely 
succeeded by wet andcold. Onthe contrary, in such seasons 
as 1868 the ordinary portents of wet and cold had no mean- 
ing. Now I should like to ask, what is the cause of a season 
taking up some special character? How can we ascertain 
the duration of such a state of things? Again, in Britain a 
thunderstorm almost invariably “breaks up the weather’ —z.., 
is followed by northerly winds and a fall of temperature. Is 
the storm the cause of the cold, or is it an effect of the 
approach of the latter ? WOULD-BE WEATHER-WISE. 

NOISES ACCOMPANYING AURORAL DISPLAYS. 
In reply to your correspondent, Mr. T. Todd, a number ot 

people believe they have heard sounds accompanying the 
aurora borealis. The question has been carefully considered) 
by Mr. Sophus Tromholt, who in March, 1885, despatched 
some thousand circulars to various parts of Norway, con- 
taining different queries regarding the aurora, and amongst 
them the following :—Have you or your acquaintances ever 
heard any sound during aurora, and, in this case, when and in 
what manner? He received answers to these queries from 
144 persons. Ofthese, 92 (or 64 per cent.) believed in the ex- 
istence of the aurora sound, and 53 (36 per cent.) of these 
again state they heard it themselves, whilst the other 39 cite 
testimonials from other people ; only 21 (15 per cent.) declare 
they never heard the sound or know anything about it, and 
the other 31 (22 per cent.) have not noticed the query at all. 
There are thus 92 affirmations against 12 negations. The 
sound is described in these answers in the following manner : 

Sizzling (3). with sizzling. 
Breaking or sizzling. Hissing and crackling. 
An intermediate sound be- | Partly hissing, partly as a 

tween sizzling and whiz- kind of rushing whiz. 
zling, sometimes as if a | Whispering and glistering. 
piece of paper were torn. | Strong whiz (3). 

A kind of sound as when you | Whiz or whipering. 
tear silk; sizzling, th—ss. | Whiz, or distant, soft, con- 

Soft whizzing, alternative | tinuous whizzing. 
CONSTANT READER. 
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RECENT INVENTIONS. 
The follcwing list has been compiled especially for the SCIENTIFIC 

NeEws dy Messrs. W. P. THOMPSON azd BOULT, Patent Agents, if 
323, High Holborn, London, W.C.; Newcastle Chambers, Angel 
Row, Nottingham ; Ducie Buildings, Bank Street, Manchesier ; 
and 6, Lord Street, Liverpool. 

Batreries.—Plates for secondary batteries have been 
patented by Mr. J. S. Stevenson. According to this in- 
~ention, between the active niaterial and the face of the 
mould is interposed a material which, whilst capable of 
withstanding the heat of the casting process, is preferably 
a comparatively slow conductor of heat and of a yielding 
character so that when the parts of the mould are forced 
together the active material is retained in place in the 
mould without fracturing or disintegrating the said 
material. 

TELEPHONES.—An electrical telephone has been 
patented by Messrs. J. S. Ross and H. Baines. In this 
invention sheets of india-rubber are used for coating the 
surfaces of electrical diaphragms for protection from 
damp, and the adherence of the diaphragm to the mag- 
net is avoided by arranging an electrical circuit, so that 
should the diaphragm be drawn on to its magnet the 
magnetising coil is cut out momentarily. The diaph- 
ragm will then keep vibrating, and by making a noise 
and by the use of an indicator, draw attention to the 
fact that the telephone requires adjustment. 

FiRE-ESCAPE.—A fire-escape has been patented by 
M. Aug. de Waele. This invention embraces a movable 
step ladder applied to the front of a house between two 
windows or their balconies. The two spring-boards of 
this ladder form, with the hand-rails, a folding frame, 
in the form of a parallelogram, turning on two fixed 
pivots with which it is connected by means of rods. 
This step-ladder, when folded against the wall and 
fastened thereto, projects but a little way from it; when 
the fastening is undone it is easily opened out, thus 
forming a secure and easy exit from the building. 

Maxine Inctstons.—An apparatus for making incisions 
without pain has been patented by Mr. A. J. Boult on 
behalf of Mr. J. F. de Silva. Theapparatus consists essen- 
tially of a rectangular box which the operator holds with 
one hand, and containing multiplying gear wheels which 
he turns by means of a key held in the other hand. 
These gear wheels actuate by means of rods and cranks, 
a fly wheel and slide, the latter carrying a working catch 
which at a determined moment falls into a recess of a 
slide bar, and imparts to it and the knife a single rapid 
to and fro movement which makes the incision with such 
rapidity that no pain is felt as the exciting cause is 
immediately withdrawn. 

Conpuctine CaBLEs.—Means for making and insula- 
ting the joints of electrical conducting cables have been 
patented by Mr. C. D. Abel, on behalf of Messrs. 
Siemens and Halske. This invention consists essentially 
in the use of a flanged metal sleeve fitted on the cable, 
between the flange of which sleeve and the flange of a 
second sleeve the turned-up ends of the conducting wires 
are clamped so as to be in conducting contact therewith, 
[the flanged sleeves serving for effecting the electrical 
|connection to the second cable or conductor, In com- 

bination with this connecting device for the outer con- 

ductors of a cable a socket is used, fitted on the centra 
conducting wires of the cable, and provided with a 
pinching screw for connecting a conductor thereto. 

ELEecTRICAL CurRRENT Merer.—An instrument for 
measuring electric currents and for regulating electric 
machines has been patented by Messrs. W. Lowrie, 
C. J. Hall, and H. W. Kolle. In order to obtain a more 
sensitive instrument with a moderate length of wire, a 
wire is used suspended between two rigid supports, and 
has applied to it, midway between the supports, a weight 
of such power as to compel the wire, when heated by 
the current, to form an obtuse angle. The wire on 
either side of the weight may be considered as the 
radius of a circle, having one of the supports as a fixed 
centre, and any variation in length of the wire allows the 
weight to move along the apex of the angle to the point 
where two circles struck from the fixed centres with the 
altered radii would intersect. A maximum of deflec- 
tion from the straight line is thus obtained, which 
deflection is caused to act on suitable multiplying and 
indicating mechanism, or mechanism for regulating 
electric machines. 

ELEcTRIC SIGNALLING.—An electrical signalling appara- 
tus for railways has been patented by Mr. A. E, Nicholl. 
On the permanent way of a railway insulated wires are 
laid down, in connection with which are projecting bars 
placed at suitable distances from one another and 
arranged so as to be normally out of contact when laid 
down, but can be brought into contact when a locomotive 
passes over them. Every locomotive is provided with a 
metal plate for making contact with the bars, which are 
in connection with a galvanic battery, and also with 
electro-magnets on the locomotive, to which are attached 
signals for indicating to the driver that the circuit is 
completed. The insulated wires are laid down in pre- 
determined lengths, and are so arranged that when a 
locomotive runs along the metals it will be connected 
with the laid wire. Should two locomotives come 
within the certain predetermined distance of one another 
their proximity will be notified to the driver by the 
magnetic signals being actuated on the locomotives. 

Musicat INstRuMENTS.—A musical instrument has 
been patented by Mr. E. Parr. The invention relates to 
musical boxes, but instead of being played by means of 
a roller with pins projecting from it which strike 
against vibrating tongues and thus produce the tune as 
the roller is revolved, it is operated by keys similar to 
pianos, which sound the vibrating tongues. A keyboard, 
carrying keys equal to the number of musical tongues, 
is employed, and opposite each tongue are arranged 
light levers, consisting of a star-shaped wheel turning on 
an axis, and having pointed arms the extremities of which, 
when the wheel is turned, press upon and force back 
the point of the tongue and then release it, the arm 
then passing on. In order that the wheel may be turned 
through a sufficient space by the pressure of the key 
connected with it, a lever connected with the latter is 
made to press upon one of the other arms of the wheel 
when the key is depressed. Theend of the key or lever 
which so operates the wheel is hinged so that when the 
key is released it passes back and is ready again to 
sound the tongue when the key is struck by the player. 
Upon this instrument any tune may be played, and a 
considerable amount of expression given to it. 
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SALES. 

The Charge for Advertisements in this Column is Sixpence for the 
first sixteen words, and Sixpence for every succeeding eight words. 

Advertisements for this Column should be received by first post on 
Tuesday to insure insertion in the following number. 

Beautiful Model Beam Engine.—+-horse ; strong, riveted 
copper boiler ; constructed for gas; Bunsen burners ; water tank , 
all fittings ; splendid order.—Offers to JoHN Low, 9, Braid Place 
Edinburgh. 

Wanted, by two experienced Mechanics, Model Work to do at 
home (Mechanical ‘or Electrical). Specialities and ideas worked 
out to drawings, scale, or size. Good workmanship guaranteed. 
Moderate terms.—P. R., 40, Westbury Street, S. W. 

Practical Hints on Electro-Plating, etc. One stamp. — 
Address, HENRIC, 234, Great Colmore Street, Birmingham. 
Amalgamating Brushes, Scratch-brushes, Polishing Sand, 

Calico Mops, Rouge and Crocus Compositions, Nickel Salts and 
Anodes.—HENRIC, 234, Great Colmore Street, Birmingham. 

Fretwork, Carving, Turning, Woods, Tools, and all 
requisites. Catalogue with 700 illustrations, 6 stamps.— HARGER, 
Bros., Settle. 

Do your own Electro Plating and Gilding. System inex- 
pensive. Particulars one stamp.—PERKS, 47, Alexandra Road, 
Richmond, Surrey. ; 

Steel Name Stamps, 3d. per letter. 
Post free.—F. BALDWIN, Tuffley, Gloucester. 
Meerschaum and Briar Pipes Repaired, Mounted, or Cased, 

ambers fitted.—W. GEORGE, 324, Essex Road, Islington, London. 
Minerals, Fossils, Cretaceous, Liassic, Carboniterous, Silurian, 

12 named specimens, 2s. 6d. free—CHas. WARDINGLEY, Black- 
wood Crescent, Edinburgh. 
Aquarium Plants, Valesneria ; 8 dozen Snails, Newts, etc., 

-cheap, post free. SAMUEL NEWTON, Hollow Stone, Nottingham. 
“Precautions on Introducing Electric Light,” Fire Risk 

Rules, Glossary, by KILLINGWORTH HeEpGEs, Consulting 
Electrical Engineer ; 1s. 2d. post free-—GLOBE ELECTRICAL Com- 
PANY, Carteret Street, S.W. 

Figures (set), 2s. 4d. 

EXCHANGES. 
Exchange Notices will be inserted in this Column at the rate of 

Sixpence for the first twenty-four words, and Threepence for 
every succeeding eight words. 

Advertisements for this Column should be recetved by first post on 
Tuesday to insure insertion in the following number, 

Splendid Solar Microscope, in case, by Nairne, six powers. 
‘Exchange photographic apparatus.— RIDOUT, Sunbury Common. 

100 Geological Specimens, named. Exchange, Ios. 
Approval.—HoLpEN, Hoyland Nether, Barnsley. 

| offer Lawn Mower, 52-inch Bicycle, Lockstitch Sewing 
“Machine, or Fret-Saw and Lathe, cost 45 5s., in exchange for 
_Lathe.—Wellesley House, Colchester. 

SELECTED BOOKS. 
Water Engineering. A Practical Treatise on the Measure- / 

ment, Storage, Conveyance, and Utilisation of 
Water for the Supply of Towns, for Mill Power 
and for other purposes. By Charles Slagg, 
A.M.I.C.E., author of “Sanitary Work in the 
Smaller Towns,” etc. London: Crosby, Lockwood 
and Sons. Price 7s. 6d. 

Forms of Animal Life. A manual of Comparative 
Anatomy, with Descriptions of Selected Types. By 
the late George Rolleston, D.M., F.R.S. Revised 
and enlarged by W. Hatchett Jackson, M.A. Second 
Edition. London: Clarendon Press. Price 36s. 

A Text-Book on Steam and Steam Engines. For the Use 
of Students Preparing for Competitive Examinations, 
By A. Jamieson, C.E., F.R.S.E., Prof. of Engineering, 
Glasgow Technical College. With 200 illustrations 
and four folding Plates. Third edition. London~ 
Charles Griffin and Co. Price 7s. 6d. 

A Manual of the Mollusca. A Treatise on Recent and 
Fossil Shells. By Dr. S. P. Woodward, A.L.S. 
With Appendix by Ralph Tate, A.L.S., F.G.S, 
With numerous Plates and 300 Woodcuts. Fourth 
edition. London: Crosby, Lockwood and Sons. 
Price 7s. 6d. : : 

Nature's Hygiene. A Systematic Manual -ot Natural 
Hygiene, By, © 2. Kinezett, 1 eey eS ex 
Vice-President of the Society of Public Analysts. 
Third edition. London: Bailliere, Tindall, and Cox. 
Price 7s. 6d. 

Handbook of the Amaryllidee. Including the Alstrce- 
meriez and Agavere. By J. G. Baker, F.R.S., 
F.L.S., First Assistant in the Herbarium of the 
Royal Gardens, Kew. London: Bell and Co. 
Price 5s. 

NOTICES. 
The Title Page and Index to Vol. I., now ready, price 3d. 
Binding Cases for Vol. I., price 2s. each. 
Cases and Binding, Vol. I., including Title Page and Index, 

price 3s. 
Vol. I., bound in cloth, with Title Page and Index, 9s. 6d. 

—hby post Ios. : t 
The Back Numbers of SciEnTIFIC NEWS can be obtained 

from all Booksellers and Newsagents, or direct from the 
Publisher, 138, Fleet-street, London, E.C. Price 3d. each, or 
by post 34d. - 

METEOROLOGICAL RETURNS 

For the ten weeks ending on Monday, July 30th, 1888. Specially prepared for Sciznt1FIc News from official reports. 

Mean Temperature. | Rainfall. Duration of Sunshine. 

Scotland, East | 52°4 degs., being 3°5 degs. below average.| 8:oins., being 2:2 ins. above average. | 387 hrs., being 33 hrs. below average. 
England, INGE el 2s3i0 os » 44 5, 9 ” 85 ” » 32 55 ” ” {298 ,, » Il3 s »” ” 

England, East |55°7 9 » 33 95 ” » | 73%» » 2T wy ” ” 328 35 » 165 5, ” » 

Midlands es» |54°9 55 9» 34 24 ” ” Sine » 25 » ” ” 318 ” o» II5 5) ” » 

England, South |55°5  »» » 26 3; ” ” 765, Dp sO ” » 1324 5, » 138 5, ” ” 

Scotland, West |53°9 1 9p. LCE By » ” 98, 350) Ms) ” ” 337 pp 99 39 99 2” ” 
England, N.W. |55‘0 355 9» JO 5 ” ” 86,, » 4 5 ” ” 335 9 8 sp ” ” 
England, S,W. |55°9 >> 9» 24 45 »” ” | O1,, » 24 5, ” ” 397 55 ” 78 55 3” ” 

Treland, North | 54°35, » 23 ” ” 104 ,, 9 Bp ” » | 365 5, 9» 22 5, ” ” 

Treland, South 56:0 ”» op SAL og ” ” | 9°8 ” ” Si/aues »” ” 395 95 ” Io ,, ” ” | 

| 

TheKingdom...|54°6 ,, ai aeSieas A a | 7 arov7 taney) <i 35 363, SDP OO Saas ” 

Bis ed i) SE toe) TS Se i ioe 
During the corresponding period of last year the rainfali for the Kingdom was 3°08 inches below, 

hours above the normal. 
and sunshine was 86 

| 
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SCIENTIFIC TABLE TALK. 
By W. Marrieu Wittiams, F.R.A.S., F.C.S. 

On page 103 of the number of this magazine for August 
3rd is a reference to Dr. Nasmyth’s results. The 
mystery is, I think, explained by unconscious anticipa- 
tion in my last paper, which was written before I saw 
the paragraph or the abstract on page 114. The old 
Welsh collier to whom I referred had learned by ex- 
perience that he was less liable to lung and bronchial 
troubles in winter time while working in the pit than if 
occupied above ground. This was due to the luxurious 
temperature below, three or four degrees above that of 
the mean annual temperature of Flintshire, or about the 
same as that of the Riviera in winter. This uniformity 
of the temperature of the pits, so pleasantly cool in 
summer, so mild and genial in winter, is doubtless the 
cause of the comparative immunity of colliers from 
phthisis and other lung troubles. 

It is well known that horses improve in condition 
while working in coal pits, and I know cases (one of my 
own among them) of ponies that after a few months in 
the pit have materially increased in market value, and 
have been sold accordingly. The difference is specially 
shown in the sleek condition of the skin or hair. 

Experiments recently made in the Lake of Geneva 
have shown that the water is much clearer in winter 
than in summer. White discs submerged at different 
seasons prove themselves to be visible to a depth of 
above twenty yards in winter, but in summer disappear 
at little more than one-fourth of that depth. Correspond- 
ing results are obtained by comparing the depths at 
which photographic action is obtainable at different 
seasons. 
Why is this? Some observations I made about thirty 

years ago supply an answer to this question. Domestic 
marine aquaria were then comparatively novel and 
much in vogue. I was a victim to the mania, and wasted 
much time upon it, trying in vain to grow the Delesseria 
sanguinea, and other beautiful sea weeds in an artificial 
rock pool with glass sides, and thereby carry out the 
theory that ornamental marine vegetation may under 
such conditions supply the oxygen demanded by the 

animals. I succeeded in demonstrating the fallacy of 
this, but discovered that another and very objectionable 
kind of vegetation was too easily obtainable. 

I found that my tanks exposed to the sunlight of a 
south window, where like many other such amateurs | 
first placed them, rapidly become turbid, more like 
green-pea soup than limpid sea-water. The same 
occurred at about the same time in the first attempt at a 
public marine aquarium at the Zoological Gardens. The 
cause of this was the development of minute vegetation. 
Fresh water aquaria similarly exposed suffered in like 
manner, but not so severely. 

My old friend, J. Alfred Lloyd, was a fellow-sufferer 
at the same period, but was more persevering, and 
made the construction and management of aquaria a 
business ; established an emporium in the Portland Road, 
and afterwards designed and carried out very success- 
fully the public aquaria of Hamburg, the Crystal 
Palace, etc. 

His success mainly depended on his method of over- 
coming the turbidity due to such vegetation, and his practi- 
cal abandonment of the theory of balancing animal and 
vegetable life in artificial aquaria, which Gosse and others, 
who merely wrote books on the subject, still maintained, 
and apparently have not yet learned to abandon. 

Lloyd built his large aquaria underground, or in places 
effectively shaded from direct sunlight, 7.e., under con- 
ditions which checked as much as possible this vegetation 
that the book-theorists describe as essential. He not 
only did this, but he further exterminated the vegetation 
by connecting his tanks with a large reserve of water 
kept in total darkness, or the nearest possible approach 
to it. This is the case at the Crystal Palace. He also 
constructed, and, if I remember rightly, patented, a dark 
chamber adjunct to small domestic aquaria. Three 
sides of these were slate, only the front being glass; a 
sloping false bottom extended upwards from front to 
back, and contained beneath it more than half of the 
water in such darkness as to kill all spores and micro- 
scopic vegetation in the water, which entered the dark 
region by convection circulation. 

The aeration of such tanks as those at the Crystal 
Palace is effected partially by a continuous circulation 
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exchanging the dark-chamber water with that in the 
show tanks, and partly by jets of water carrying down 
adhering air into the tanks. 

I may here remark, by the way, that air may be more 
effectively injected into an aquarium thus, than by forcing 
jets of mere air itself. The jet of air forms comparatively 
large bubbles, but the jet of water carries down with it 
a cloud of bubbles so minute that they expose a far larger 
surface, and rise but slowly through the water. The 
water jet should start from its nozzle at a very short 
distance above the surface of the water, a distance vary- 
ing with the size and force of the jet. This can easily be 
tested by observing the dimensions and character of the 
cloud of bubbles produced. 

Applying these experiences to the case of the Lake of 
Geneva, the explanation is obvious. In the summer the 
upper part of the blue water is made turbid by microscopic 
vegetation, which in the winter has little or no existence. 

While Lloyd was making his experiments with shaded 
tanks and dark reservoirs, I was attacking the same 
problem chemically, and found that when the sea water 
thus became turbid it simultaneously became faintly 
alkaline. This I attributed to the removal of carbonic 
acid from the sea water, and the precipitation of some of 
the carbonate of lime that is present in all ordinary sea 
water, and is dissolved in excess of carbonic acid. This 
precipitation of course increased the turbidity. 

To test this theory, I added, very cautiously and gradu- 
ally, small quantities of hydrochloric acid. This effectually 
restored the transparency of the water, but did not meet 
with the approval of the animals. The actinia closed 
and became conical, and fishes were seized with fits of 
coughing, especially when I substituted chlorine-water, or 
bromine solution (both of which cleared the water) for 
hydrochloric acid. 
A serious trouble arose at the opening, or rather in- 

tended opening, of the Crystal Palace aquarium. This 
was announced for Easter Monday. The tanks and 
underground reservoir, and duplicate pumping machin- 
ery were all punctually ready, and the sea water in its 
place, but although clear when poured in became quite 
milky in a very short time, and all the first stock of 
animals perished. At Mr. Lloyd’s suggestion I was con- 
sulted by the manager, and soon discovered the cause. 
The water was alkaline, the alkalinity was due to caustic 
lime in solution, the caustic lime came from the Portland 
cement with which the underground reservoir was lined, 
and by which the rockwork of the tanks was held. Two 
courses were open for the remedy of this. One was 
heroic, the other cautious. ‘Ihe heroic remedy was to 
add sufficient hydrochloric acid to neutralise the dissolved 
lime, and to dissolve the precipitating carbonate; the 
prudent course was to go on circulating the water until 
the carbonic acid of the air gradually did the work. I 
proved the possibility of clearing at once by an experi- 
ment in an isolated single tank, but Lloyd had a dread of 
mysterious chemicals, and preferred the cautious course, 
which was carried out, but demanded a long time, and 
the opening of the aquarium was postponed accordingly. 
The complete success of this justified Lloyd’s selection. 

SIS 
INFLUENCE OF TREES ON THE RAINFALL. — The re- 

forestation of portions of North-western India is already 
exerting a beneficial influence by an increasing rainfall 
in the Southern Punjab, Southern Afghanistan, Northern 
Beloochistan, and Northern Scinde. 
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THE NATURALIST AT THE SEA-SIDE. 

V.—Some Marine Larva, 

HE larve of which we have to speak are the Ascidian 
Tadpoles, and the tiny creature long known as Acti- 

notrocha, which turns out to be the immature state of the 
worm Phoronis. If the reader will forgive the alarming 
names which these minute and fragile animals bear, he 
will find that their acquaintance is well worth making. 
The Ascidian Tadpole is especially noteworthy in this, 
that while it resembles in ‘nearly all essentials the more 
familiar tadpole of the frog and toad, it is destined to be 
transformed into something entirely unlike any amphi- 
bian, viz.,a fixed and rooted leather-coated sea-squirt. 
Actinotrocha has something of the same peculiar interest, 
resembling as it does the larve of animals extremely 
different in the adult condition, such as echinoderms, 
various worms, and some mollusks. It exhibits a 
singular mode of transformation adapted to its own 
special needs, and unexampled in certain respects among. 
other living things. 

The Ascidian Tadpole is to be found swimming near 
the surface of the sea in bright summer weather, and is 
often taken in the tew-net. It is a small reddish animal 
easily seen by the naked eye, but requiring a microscope 
for anatomical examination. When the muslin of the 
tow-net is washed out in a glass dish, the Ascidian Tad- 
poles are at once identified by their rapid and peculiar 
movements. Pick them up with a dipping-tube and 
transfer them to a preservative fluid, when the details of 
their organism can be made out. 

Like the tadpole of the frog the ascidian larva has 2 
swollen “‘head” and a longswimming tail. The ‘‘head” 
in each animal is provided with paired slits by which 
the water taken in by the mouth passes out. The slits 
do not open directly to the exterior in the ascidian, but 
lead into a chamber which has its outlet in a spiracle at 
the back of the head. The tadpole of the frog exhibits 
precisely the same arrangement after the earliest stages 
of its free existence are past. Then there is a solid 
flexible fibre in the young ascidian, which agrees both in 
structure and position with the very similar notochord 
of the amphibian tadpole; the nerve-cord is almost 
identical in the two types, and both have the peculiar 
“cerebral” eye with rods and cones pointing inwards, 
and adapted to the reception of the rays of light received 
through the transparent brain. 

The resemblances between the two sorts of tadpole 
are therefore by no means superficial, but extend to the 
most characteristic features of vertebrate organisation. 
The line once drawn so boldly between vertebrates and 
invertebrates is effaced by the Ascidian Tadpole, and for 
this reason, if for no other, our restless little larva is 
worth the most serious attention. 

After its short term of activity comes to an end, the 
larva attaches itself by papillae (which find their equiva- 
lent in the suckers of the amphibian tadpole), the tail is 
absorbed; some organs degenerate, while others become 
immensely developed ; and what bade fair at one time 
to become an active, powerful, and intelligent vertebrate, 
sinks into a motionless sea-quirt with capacious mouth, 
stomach, and intestine, a stiff and insensitive skin, and a 
mere ganglion in place of brain and spinal cord* . 

Actinotrocha is a very minute creature, just visible as 
a moving speck in surface collections. A lens or micro- 

* A very interesting popular history of the Ascidian Tadpole is 
given in Lankester’s ‘‘ Degeneration.” 



Aug. 17, 1888. ] SCIENTIFIC NEWS. 147 
scope is necessary to make out its structure. It hasa 
long transparent body, traversed by a simple ali- 
mentary canal, and provided at the head end 
with a crown of ciliated tentacles. Close to the 
other end is a ciliated ring. This condition is well 
suited to dispersal, and scme kind of locomotive larva is, 
as we have more than once pointed out, a very common 
phase in the life-history of marine animals. But the 
adult form of our ciliated embryo is a tube-dwelling 
worm, known as Phoronis. The passage from the 
Actinotrocha to the .Phoronis condition presents certain 
difficulties, which have been overcome in an interesting 
way. At first the intestineisstraight, as in most worms, but 
this arrangement does not suit an animal which lives 
in a tube without outlet below. Accordingly the worm 
seems to have been led in the first instance to double 
itself up, so that the intestine ended at the mouth ofthe 
tube. In such worms as Sabella this simple resource 
persists without modification. One serious inconvenience 

results. 
reduced by doubling to one-half of their original length 
—a great disadvantage to any animal which has to reach 
out of its burrow in search of food. Phoronis has solved 
the problem in a neater way than Sabella. It prepares 
beforehand a pouch opening on the side of its body near 
the head. This pouch gradually lengthens, and the tip, 
which, of course, is innermost, attaches itself to the 
slowly elongating intestine, which lies loose in the body 
cavity. When the moment of transformation comes, the 
pouch turns itself inside out, like a stocking drawn 
hastily off the foot, and henceforth constitutes the chief 
part of the body of the worm. ‘The alimentary canal is 
at once drawn into it, and thus becomes suddenly bent 
into a loop, whose two ends are brought together at the 
mouth of the tube. In a quarter of an-hour the Phoronis 
is completely adapted to its new conditions. 

Some animals, while undergoing transformation, 
change their bodies and their mode of life by insensible 
degrees, like a tradesman who gradually alters his shup 

The alimentary canal, and the whole body, are | 

and fittings, without stopping work for a single day. 
Others, like many insects, which lie up for a time as 
motionless pupze, resemble the shopkeeper, who shuts 
up for a month in order to clear out his old stock and 
furniture. But Phoronis must be compared to the man 
who means to make his shop-door in a new place and 
adda room or two at the same time. He hasall ready ; 
all the new walls, and floors, and passages are complete, 
down to the door-knobs, and at last there is nothing 
needed but to shut one door and open another. 

SSS 

THE WILLIAMS SINGLE CYLINDER 
AUTOMATIC CUT-OFF ENGINE. 

THS engine has achieved such remarkable results as 
to attract the attention of leading engineers in the 

United States, so we propose giving a brief description ofit. 
As will be seen from our illustration, borrowed from 

the [//ustrated World, the proportions are graceful, and 

all the wearing surfaces very ample and of the best 
material. The distribution of steam and weight forces 
upon the bearings has been carefully calculated, so that 
no unnecessary strains shall be brought on any part. «ms 

One of the most valuable features, and one which is 
quite novel to engineering practice, is a construction of 
pressure plates which admits steam on their undersides, 
counteracting in a large part the pressure on their backs. 
No injury to the valve faces, therefore, can result from 
letting the plates ‘“down hard ” upon the valves, and when 
so adjusted the “high” portions of the faces will wear 
gradually away under the light pressures upon them, and 
the leakage, if there be any, will cease. When the wear 
has equalled the amount the plates were let down the 
plates will bear wholly on distance ledges at their ends, 
and the valves move freely under them. This feature 
furnishes an easy, safe, and sure means of keeping the 
valves tight. These pressure-plates do not, therefore, 
require that refinement of accuracy in fitting and adjust- 
ing which has been considered objectionable to other 
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pressure-plate systems. The cut off valves have adjust- 
ing screws, easy of access, and the matter of adjustment 
for wear is simple. Besides, any leakage from these 
valves is excluded from the cylinder at about 2 stroke 
by the main valve, and could not, therefore, result in 
any serious harm. ‘The valves being, in fact, balanced, 
will wear but slightly, require very little attention, and 
never want to be replaced by new ones. 

Another feature of this valve system is of the highest 
importance. The port openings are doubled for ad- 
mission, cut-off, and release. This is one of the reasons 
for the exceptional economy claimed for these engines. 
A thorough separation of live steam from exhaust is 
another essential to economy accomplished by these valves. 

Within the casing of the governor is an “ inertia 
wheel,” which acts in connection with the ordinary 
weight and spring forces. This feature is also novel, 
and produces a very admirable effect upon the action of 
the engine. The inertia wheel neutralizes the effect of 
the inertia in the governor weights, and assists the 
governor in overcoming the resistance of the cut-off 
valve. The weight and spring forces are made light, 
and consequently the action is free and rapid. 

Messrs. Fairbanks, Morse, and Co., of Chicago, Ill., the 
makers, are also building compound condensing en- 
gines, and their performance justifies the prediction that 
there will be a large demand for them. The saving in 
fuel by compounding over single cylinder non-condensing 
appears to be about 40 percent. ; 23 pounds of coal per 
horse-power per hour is about what may be expected as 
the performance of these compound condensing engines. 

Sa 

THE COLOURS OF FRUITS AND 

FLOWERS. 

OME of us assert that the colouring principles of 
fruits and flowers owe their origin to a process of 

“natural selection.” Others say, or at least said in days 
by-gone, that these pigments have in each case been 
mechanically determined by a direct creative act. But 
each of these explanations merely gives a final cause for 
their appearance, leaving the efficient cause or causes 
untouched. Yet surely the most interesting part of the 
question is to know how, when, and where the various 
colouring-matters have been formed, and by what agency 
they have been conveyed to and deposited in those par- 
ticular parts of plants where we find them, leaving the 
other parts untouched. We almost fear that the popular 
study of natural selection has withdrawn attention from 
these questions. Naturalists have come to think that if 
they can only show how the development of intense 
colour in a plant attracts insects and promotes cross- 
fertilisation the matter is mainly explained, and #res/o / 
the colour must make its appearance, 
We may in the first place remark that brilliant 

colour, alike in plants and animals, is most conspicuous 
at the epoch of maturity and in the most intensely 
vitalized portions of the structure. In plants at least, the 
distinct pigments hitherto recognised are very few. 
The white and black shades which we encounter—the 
latter very sparingly—are not due to any especial 
colouring-matter. White is due merely to the reflection 
of light through colourless tissues containing air. Blacks 
are generally due to the dense concentration of violet 
pigments. If we set aside chlorophyll green, which, 
though common in fruits, is rarely met with in flowers, 

we find, according to Dr. A. Hansen, the following three 
groups :—1, yellows ; 2, reds; and 3, blues and violets. 

As it was previously demonstrated by Hildebrand the 
yellows are mostly in combination with the plasmic 
substance, while the reds, blues, and violets exist mostly 
in solution in the cell-sap. 
The yellow colouring matter of flowers forms an inso- 

luble compound with fatty matters, as discovered by Kru- 
kenberg, and is named lipochrome. This fact goes far to ex- 
plain the general comparative permanence of the yellow 
colours both of plants and animals. The yellow pigment 

obtained by Hansen in a crystalline condition agrees in its 
behaviour with lipochrome. The spectra of the pigments 
of different yellow flowers agree with each other so 
closely as to testify to their mutual identity. Between the 
F and G lines there occur two absorption bands, which 
do not occupy exactly the same position. The solutions 
are not fluorescent. 

Orange is formed by a denser deposit of the yellow 
pigment. The colour of the rind of an orange is due to 

the same yellow pigment as that found in the flowers cf 
Ranunculus repens. 

The colour of yellow dahlias and lemon-rind is not 
lipochrome. It is soluble in water, and behaves difier- 
ently both chemically and spectroscopically, displaying, 
for instance, no absorption-bands. It is very similar to 
the colouring-matter of Acthalium septicum examined by 
Krukenberg. 

The reds of flowers, in Hansen’s opinion, may be re= 
duced to a single pigment, the dye of roses, carnations, 
peonies, etc. It is soluble in water, and is decolourised 
by alcohol, probably in consequence of dehydration. Cn 
the addition of an acid the colour is restored. The spec- 
trum displays a broad absorption-band between D and 
F.. The varying intensity of the colours of roses, 
carnations, and peonies depends, perhaps, on the presence 
of acids. The scarlets and brick-reds of poppies, scarlet 
lilies, hips and haws are doubtless produced by the 
joint presence of lipochrome. 

The blue and violet pigments also turn pale in alcohol. 
The solution is reddened by acids, as was noticed by 
Fremy and Marquardt, who thence concluded that the 
reds were merely blue pigments modified by acids. 
Hansen, on the other hand, holds that the blue 
and the violet colours are modifications of the red. 
In support of this view he urges the fact that certain 
blue and violet colours (Boragineae) are at first red. 
On the contrary, we must remember that the corolla of 
many fuchsias passes from a bluish violet to a red, 
whilst the flowers of Evica cinerea open red and turn 
more to a violet on fading. Salts of iron, added to the 
soil, turn the red of peony flowers toa violet. Gardeners 
can also produce blue Hortensias by the use of iron. 
Peony red is turned to a violet by the addition of sodium 
phosphate, whilst larger quantities of the same salt turn 
it blue. The spectrum of the blue and violet pigments 
has two absorption-bands between D and 6. These pig- 
ments may be combined with lipochrome yellow, thus 
producing the colour of the berries of <Avzpelopsis. 
Hansen assumes, therefore, only four fundamental 
pigments :—soluble yellow, lipochrome yellow, flower- 
red, and chlorophyll green. He opposes the view that all 
colours are derived from chlorophyll green, since the 

spectra do not agree. 
The view that scarlets in flowers and berries are com- 

posed of a red pigment superposed upon lipochrome 
yellow, is strongly confirmed by the instance of bryony. 
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Its berries are first green, then take a bright yellow, and 
finally become scarlet. In the blackberry and the bil- 
berry we see the development of blue and violet colours 
out of red, as both these fruits are red when half ripe. 

IS 

SUN-DIALS, AND HOW TO MAKE 
THEM.—II. 

“THE next pattern to be considered is the ordinary 
horizontal dial. This may also be considered to bea 

thin slice of the globe dial, but in a horizontal plane. 
The axis, as before, points to the North Pole, and it may 

Fic. 7. 

be either a thin wire or a stout gnomon; in the latter 
case the dial must be considered as though divided by 
the thickness of the gnomon. 

Fig. 6 (page 129) shows the horizontal dial as a slice of 
the globe. It will be seen that the divisions are no longer 
egual, but decrease in size as they approach XII. 

There are a considerable number of methods of setting 
out the divisions ; some of them are well worthy of atten- 
tion, and those who care for pure geometry will find the 
subject full of interesting problems, ranging from the 
simple cases which are given in these chapters to the 

Fic. 8. 

intricacies of spherical trigonometry, into which we shall 
not enter. 

The least interesting method is to take the divisions 
from the following table of angles :— 

Lat. a.m.D.m. a.m. p.m. a.m.p.m. a.m. p.m, a.m. p.m, a.m. p.m. 3 
TX! it X Mt xt IVVill V Vil VI eo Lat. 

50° of 11°38’ 23°51’ 37°27’ 53° 0! 70°43’ go°e' +839 
51° o 11°46 24°10’ 37°51’ 53°24’ 70°58’ go’ ‘809 

Ey sfer 11°51’ 24°19’ 38° 4’ 53°36’ 971° 6' 93°0' *795 
52° 0 11°55’ 24°27’ 3514’ 53°46 71°13’ goo’ “78I 
53, 0 12° 5! 24°45' 38°37’ 54° 8 91°27’ goo’ “753 
54° 0" 12°44! 25 2’ 38°58’ 54°29 §=671°40' g0°0! °720 

5520 12237 25°19’ 39°19’ 5449’ 71°53’ go'o’ “700 
56° of 12932 25°35, 3940 55 8 2° 5° 900’ 674 
58° o' 1248’ 26° 5’ 4o718’ 55°45’ 72°27’ goo’ ‘625 

The XII., or noon line, must be drawn first, and the 
VI. line at right angles with it ; the other hour lines may 
then be set out with a protractor, but in the geometrical 
methods which will be given this instrument will not be 
required. 

The last column in the table is the tangent of the co- 
latitude. This may sound rather alarming to non-mathe- 
matical readers, but it will be found useful in setting out 
the angle of gnomons for those who do not possess a 
good protractor. At the latitude of York, 54 degrees, to 
construct a gnomon for a horizontal dial draw a straight 
line ro inches long, and at right angles to one end of it 
draw a line 7°20 incheslong. Join the ends of these lines 
to form a right-angled triangle; this will be the shape 

“MW LXE XE 1X 

Fic. 9. 

of the required gnomon, the ro inch side being the base 
and the 7°20 inch side the perpendicular. This side is 
generally cut in a fancy shape. 

The first method which we describe for setting out the 
angles of the hour lines by simple geometry without the 
use of a table of angles and a protractor, was held in 
esteem by the old diallists for a curious reason—it can 
be produced by “ only one opening cf the compasses.” 
Old books of geometry often describe figure methods of 
drawing figures with as few different openings of the 
compasses as possible ; this seems to suggest that in the 

F 1G 10. 

early days of instrument making the joints of the com- 

passes were either so stiff or so ricketty that the less the 
legs were moved the better. 

Draw two lines AB, CD, Fig. 7, intersecting at right 

angles at E. From E asa centre, with any ccnvenient 

radius, draw the circle FKGL, cutting AB at F and 
G, and cutting CD at K and L. Then, keeping the 
compasses at the same opening, place one point at G and 
mark off M. Then turn from M to the point N, then 
make two steps to O and four steps backto P. Join MF, 
cutting CD at Q. The points ONLOQEP, correspond to 
the hours V., IV., III, I, XII, and XI. The points 
found by repeating the process on the other side 
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will give the points for the hours VII, VIII., IX., X., 
and I. 
We have now to find the centre of the dial, or the 

point from which the hour lines radiate, this being also 
the point where the style, or the edge of the gnomon 
meets the plane of the dial, On the circle FKGL, Fig. 8, 
considering AB as the axis, and CD as the equator of the 
globe, mark off the point R, corresponding to the latitude 
of the place, the angle RED being the angle of latitude. 
This angle may be easily drawn by the aid of the table 
of tangents of co-latitude. EF being ro divisions of any 
scale, and FS 17'95 divisions if the dial is for use in 
London. Draw RT at right angles to RE, cutting AB at 
T. T will be the centre of the dial. The triangle FSE 
represents the gnomon folded down flat. The hour lines 
may then be drawn through the points already found, as 
in Fig.9. The hour lines for IV. and V. in the morning 
are merely extensions of the IV. and V. lines in the 
afternoon, and similarly for the VII. and VIII. lines of 
the afternoon. 

A complete horizontal dial is shown in plan and in 
perspective in Fig. ro. 

(To be continued.) 
Se 

THE MATHEMATICAL ARGUMENT 
AGAINST ORGANIC EVOLUTION. 

WE are about to examine, and we may venture to 
say, to refute an argument which was first 

_ brought forward by Prof. Fleeming Jenkin in the JVorth 
British Review for June, 1867, and which at one time 
not only created some sensation but seems to have stag- 
gered even Charles Darwin. 

The argument, strictly speaking, does not tell against 
evolution in general, but against evolution as effected 
mainly by Natural Selection: or, as it is commonly called, 
“Darwinism.” However, as ‘the two terms are very 
commonly regarded as synonymous—it is by no means 
certain that Prof. Fleeming Jenkin understood their 
difference—it deserves brief notice. 

Its author contended that if some advantageous pecu- 
liarity made its appearance on any given species it would 
probably be in the outset confined to one individual. If 
that favoured individual mated with one of the unmodi- 
fied original type, its offspring would possess the distin- 
guishing feature of the improved parent only to the 
extent of one half, and thus in the course of a few 
generations the improvement will be “bred out,” and we, 
have a reversion to the old type. | 

This argument is, of course, entirely founded upon the. 
assumption that the offspring of any pair of animals 
will be intermediate, exactly or at least approximately, 
between their parents. Such an assumption is contrary 
to general experience. 
likeness” could never exist, since any peculiarities of 
an ancestor in face or figure would not be traced beyond 
at furthest the third generation. In reality we know 
that such likenesses are handed down for centuries. 
The ‘‘Bourbon nose” and the “ Hapsburg lips” are 
matters of history. In not a few instances, where a 
family has been for a long time ina position to accumu- 
late and preserve a series of ancestral portraits, its living 
members strongly and distinctly embody the features 
and expression of forefathers who flourished in the days 
of Queen Anne, or even earlier. Were such collections 
of portraits more general we should unquestionably find 
such hereditary likeness as common among the families 

Were it well founded, a “ family, 

of peasants as of kings and nobles. 
If a momentary digression may be allowed, we should 

strongly urge the preservation of photographic portraits 
which are now within the scope of the great mass of the 
public, and which in course of time will become, from 
this point of view, valuable scientific documents. 

But we may go a step, and a long step further. Any 
peculiarity, whether it be a new development ora re- 
version to some long-forgotten ancestral type, so far 
from necessarily disappearing in its offspring may even 
be intensified. As an instance, we quote from the 
Journal of Science (October, 1882, p. 623) the following 
passage, taken originally from Land and Water :— 

“‘ About twelve months ago, Mr. Peter Low, flesher, 
High-street, Montrose, bought a ram with four horns 
from a lady in town, which she had gained at a raffle 
at a church bazaar in Brechin. Mr. Low put the ram 
into a park with a black-faced Highland ewe, and the 
result was that the ewe gave birth to twins, male and 
female, on July gth last, the male lamb having five and 
the female four horns, all well- -developed.” 

We remember a Sines case for which unfortunately 
we can give no details of place and date, but of the 
main fact of which we are absolutely certain. Every 
one knows that the domestic fowl has three toes in 
front, and the so-called spur behind the leg. A farm- 
yard cock was found to have four toes in front, the spurs 
being developed as usual. This redundancy was trans- 
mitted to almost all his descendants, and four-toed fowls 
became—and are possibly yet—very numerous in the 
district. 

Nor are cases in point wanting in the human species. 
We know an instance where a man having very dark 
hair and eyes married a blue-eyed fair-haired girl. 
One of the sons had eyes and hair darker than those 
of the father—the hair, in fact, being of the kind which 
novelists and poets call “ purple black ”—whilst another 
had the fair hair and blue eyes of the mother not in the 
least darkened. 

Now, in all the cases which we have mentioned, the 
peculiarity thus transmitted to descendants has been of 
a kind not likely to confer any advantage in the struggle 
for existence. But if such useless abnormalities are 
transmitted, it is almost certain that advantageous varia- 
tions are still more likely to be perpetuated. 

The advantages gained by even a slight variation 
from the original type may be almost unlimited. Let 
us suppose a species of bird hard pressed by some 
enemy its superior in powers of flight. But if one bird 
of this species is produced swifter than the enemy, the 
chances of survival of this exceptional individual will be 
greater than that of any of the original stock, not by ten 
or fifty per cent., but, practically speaking, infinitely. If 
this bird, as we have seen it is possible, transmits its 
exceptional powers of flight to its descendants unim- 
paired or still more intensified, the original strain of 
bird will disappear, end will be replaced by what we 
may call the improved type. 

Prof. Fleeming Jenkin thinks that as variations may 
take place in all directions, they will be likely to neutra- 
lise each other. But, in the instance we have just been 
taking, any variation in the direction of slower flight 
would quickly prove fatal to its possessor. 

Hence, we see that even allowing—which we do 
not—natural selection to be the sole or main cause of the 
variation of organic forms, the contention of the JVorth 
British Review is not of capital moment. 
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General 2otes. 
AUSTRALIAN ASSOCIATION FOR THE ADVANCEMENT OF 

Scrence.—The first meeting of this Association will be 
held at Sydney on September 4th. 

ALLEGED Cause oF LEprosy.—In Turkey there pre- 
vails a notion that leprosy may be occasioned bya stroke 
of lightning. Paik 215 

Lanps.ip.—There has been another landslip on the 
Scarborough and Whitby Railway, and traffic is again 
stopped. <A few days ago a large part of the hill round 
which the line runs, after passing a place called the Peak, 
fell and blocked the rails. This was cleared, and traffic 
again resumed, but during Thursday night in last week 
there was another slip, and the line was again blocked. 

Proressor BRAziER.—This gentleman is retiring from 
the Chemical Chair at Aberdeen University. Among 
the probable candidates for the vacancy are Mr. H. J. 
Jones, recent assistant to Professor Brazier: Dr. Orme 
Masson, professor of chemistry in the University of 
Sydney ; and Dr. J. Gibson, assistant-professor of chem- 
istry at the University of Edinburgh. 

SoutH Lonpon PotytTecunics.—We understand that 
the Corporation of London will be asked within a very 
short time to exercise its well-known liberality in assist- 
ing the grand scheme now on foot, and certain of success, 
for creating in the south of London a series of polytechnic 
institutes for the education and advancement of the 
youthful portion (male and female) of our working popu- 
lation. case ae 

REGISTRATION OF PLuMBERS.—At the City and Guilds 
Institute, Finsbury, last Saturday week, an examination 
was held under the auspices of the Company of Plumbers 
for Certificates of Registration. The practical examination 
‘included various branches of lead work, and the theoreti- 
cal questions relating to the several subjects of plumbers’ 
materials, house fittings and sanitation. Seventy-five per 
cent. of those attending passed the full examination. 

Licutninc Conpuctors.—Arrangements have been 
made by Mr. Edward Rigg, Recorder of Section G of the 
British Association, for a joint discussion on ‘‘ Lightning 
Conductors,” to be held in sections A and G at the Bath 
meeting in September. Mr. W. H. Preece, F.R.S., the 
President of Section G, will open the discussion, and 
Professor Oliver J. Lodge, F.R.S., will defend the posi- 
tion he took up this year before the Society of Arts. 

THE PREPARATION OF RuEA.—The Board of Trade have 
received information through the Foreign Office to the 
effect that the opening of the competition of machinery 
and apparatus for the preparation of rhea, which was to 
have taken place at Paris on the 15th of this month, has 
been postponed till the 25th prox. The period during 
which applications for permission to compete will be re- 
ceived has also been extended to the 3oth of August. 

Mereor.—On Thursday morning in last week, at 2.30, a 
magnificent meteor wasseen from Manchester inthe south- 
west. The heavens were suddenly illumined by asplendid 
burst of light, caused by the explosion of the meteor. 
For at least three seconds after the white light had dis- 
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appeared a well-defined train of red light could be seen 
depending, as it were, from the clouds. It would be 
interesting to know over what extent of country the flight 
of the meteor was observed. 

ExpLoration 1N Morocco.—The following message 
from Mr. Joseph Thomson and Mr. Harved Crichton- 
Brown, transmitted by the Eastern Telegraph Company’s 
cable from Tangier, has been sent to the Royal Society, 
the Royal Geographical Society, and to the friends of the 
explorers :—“ City of Morocco, July 28th.—We returned 
to Amsmiz across mountains, safe and well, July 24th; 
many interesting geographical and geological notes; so 
far successful beyond our expectations. We were pre- 
vented going direct from Glamoa to Gundaffy by tribal 
revolt. We shall start on August 6th for third trip across 
the Atlas, further S.W. this time.” 

Tue GREENLAND Expepition.—The captain of a whaler 
which arrived at Sandefjord on August 4th reports that 
he fell in on July roth with the ship Jason, having on 
board Dr. Nansen, of Bergen, and his companions in the 
journey on snowshoes across Greenland. The Jason was 
to have landed them at the east coast, but the first 
attempt had been a failure, owing to heavy weather and 
fogs. In order not to lose the seal-hunting season, the 
Jason had turned southward again; but it was the in- 
tention to shape a northerly course soon after July roth, 
when another effort would be made to land Dr. Nansen 
and his party of explorers. Heavy masses of ice were 
reported along the coast, 

SuicipE Conracious.—Most of our readers will have 
heard of the sentry-box at Paris in which a number 
of sentinels hanged themselves in succession, until it 
was destroyed by the order of the Emperor. Every one 
is aware how persons came sometimes froma distance 
to fling themselves over the Highgate Archway, to the 
grievous peril of passengers on the road below, until a 
lofty iron fencing rendered this mode of self-destruction 
impossible. The same curious trait of human nature is 
now being manifested at the Clifton Suspension-bridge, 
which is about to be caged in with iron trellis-work from 
end to end. A similar fascination attaches in Paris to 
the Vendome column and that of the Bastille, which are 
about to be caged in a similar manner, for the protection 
not merely of the madmen in question, but of those 
passing below. at 

CrystaL PALACE ScHOooL oF PRACTICAL ENGINEERING.— 
On Saturday afternoon Mr. Arthur T. Walmisley, C.E., 
President of the Society of Engineers, awarded the cer- 
tificates gained by the students of the Crystal Palace 
Company’s School of Practical Engineering, the distribu- 
tion taking place in the south tower of the Palace. Mr. 

F. K, J. Shenton read the report, which stated that out 

of thirty-two students who had attended the lectures 

on “Railways, their construction and appliances,” 

twenty-two proved eligible for examination, and 

eighteen satisfactorily passed. The result of the exami- 

nations in the various sections was of a most satis- 

factory nature. Mr. Walmisley, in addressing the 

students, said that the report showed that good 

work was being done in the school. He could speak 
with a practical knowledge, having examined in the civil 
engineering section two years ago. Civil engineering 
was world-wide in its work, and could claim to have 
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done a good deal towards the civilisation of the globe. 
Engineers must go before the missionaries to make the 
roads and provide water for them. The work of the 
students then on view displayed great aptitude on their 
part and reflected credit on the teachers. Mr. J. W. 
Wilson, the principal, said the school had been estab- 
lished sixteen years and that was the forty-seventh 
occasion upon which certificates had been awarded. 
Between 700 and 800 students had passed through the 
school, many of whom were doing well. He mentioned 
that seven or eight of their old pupils were now engaged 
as engineers in the construction of the Manchester Ship 
Canal. rs alee 

NationaL Co-oPpERATIVE Exursition.—On August 18th 
an exhibition of the skill of workmen in their own trades 
will be opened at the Crystal Palace in connection with 
the National Co-operative Festival. The competition 
will be amongst working-men members of the Industrial 
Co-operative Societies throughout the kingdom, and the 
special facilities offered to them to compete, by their 
respective societies agreeing to pay carriage on all 
exhibits, should open the door to a very Jarge and 
representative display of individual work. The prize 
list is a good one, and the Council of the Society of Arts 
—who have promised to appoint the judges—will also 
award one of their bronze medals in eighteen of the 
principal classes. The Secretary, Mr. W. Broomhall, 1, 
Norfolk Street, Strand, will supply any further par- 
ticulars. a 

EarRTHQUAKES IN. Norway.—Dr. Hans Reusch, of the 
Norwegian Meteorological Institute, who is engaged in 
collecting particulars of the earthquakes which occur in 
Norway yearly, has issued his report for 1887, from which 
it appears that earthquakes are far more frequent in Nor- 
way than has hitherto been imagined. Reports were 
received of twenty-three, all of which were faint except 
three. One occurred on the night of May 7th, in the Bom- 
mel Islands, on the west coast, and was accompanied by 
subterranean detonations ; another in the islands of Vzero 
and Rost, at the extreme point of the Lofodden group, 

where doors and windows clattered, and the slates on the 
roofs were pitched off. Again, on November 5th, a 
severe shock of earthquake was felt at Bod, on the north- 
west coast. Of the minor shocks those which frequently 
occurred on the Ytter6 are particularly remarkable, as 

this island lies far out in the ocean, off the coast of 
Séndfjord. 

Tue Pusric Heattu.—The Registrar-General reports 
that the deaths registered last week in twenty-eight 
great towns of England and Wales corresponded to an 
annual rate of 16:0 per 1,000 of their aggregate popula- 
tion. In London 2,530 births and 1,309 deaths were 
registered. In allowing for increase of population, the 
births were 87, and the deaths 473, below the average 
numbers in the corresponding weeks of the last ten 
years. The annual death-rate per 1,000 fromall causes, 
which had been 35°7, 15°8, and 15'9 in the three preced- 
ing weeks, was again 15'9 last week. During the first 
five weeks of the current quarter the death-rate averaged 
15'6 per 1,000, and was 6'0 below the mean rate in the 
corresponding periods of the ten years 1878-87. The 
1,309 deaths included 29 from measles, 18 from scarlet 
fever, 19 from diphtheria, 25 from whooping cough, 9 from 
enteric feyer, 121 from diarrhoea and dysentery, 4 from 

cholera and choleraic diarrhoea, and not one from small- 
pox, typhus, or ill-defined forms of continued fever ; thus, 
225 deaths were referred to these diseases, being 278 
below the corrected average weekly number. The deaths 
referred to diseases of the respiratory organs, which had 
been 166 and 160 in the two preceding weeks, rose last 
week to 167, but were 25 below the corrected average. 
Different forms of violence caused 49 deaths; 42 were 
the result of negligence or accident, among which were 
17 from fractures and contusions, 5 from burns and 
scalds, 5 from drowning, and 9g of infants under one 
year of age from suffocation. In Greater London 3,318 
births and 1,593 deaths were registered, corresponding 
to annual rates of 31°3 and 15’0 per 1,000 of the esti- 
mated population. a eet ae 

ARCH OLOGICAL ConGRESS.—The annual congress of the 
Archzeological Institute was opened on Thursday in last 
week, in the New Municipal Buildings at Leamington. In 
the Architectural Section Chancellor Ferguson read a 
paper on the “‘ Castles in the District.” This was followed 
by one on “ The Great Wall of China,” prepared by Mr. 
E. T. C. Werner, of H.B.M. Legation, Pekin. In the 
afternoon the members of the Institute paid a visit to 
Warwick. At St. Mary’s Church the Rev. J. Case read 
an interesting paper on the building itself; and Mr. A. 
Hartshorne, F.S.A., commented upon the monuments in 
the Beauchamp Chapel. From there the party pro- 
ceeded to the Museum, and subsequently visited 
Leycester’s Hospital and the Castle, where Mr. Harts- 
horne read a second paper, and Professor E. C. Clark 
described the famous ‘‘ Warwick Vase.” 

On Friday a visit was made to Baginton Church, where 
Mr. W. G. Fretton acted as guide over the church and 
the site of the ancient castle. From Baginton the party 
made their way on to Stoneleigh, where the rvins and 
remains of the ancient abbey were explained and com- 
mented upon by Mr. Fretton. They then inspected the 
modern mansion of Lord Leigh, and the pictures and 
other treasures belonging to the family. They also were 
shown the interior of Stoneleigh Church, with its fine 
Nerman doorway, chancel arch, and curious font, and 
other decorations and monuments, including that to the 
Duchess of Dudley, who was a daughter of the noble 
House of Leigh. Their next halt was at Kenilworth, 
where Mr. Hartshorne acted as their guide and in- 
terpreter, showing them the ground plan of the castle as 
it was in the days of Elizabeth, almost surrounded by 
the lake, now dry. Leaving Kenilworth, they went on to 
Guy’s Cliff, and were conducted through the little chapel 
and hermitage by Mr. Hartshorne. 

On Saturday the ancient city of Coventry, so rich in 
medizval buildings and events, was visited. Mr. W.G. 
Fretton, F.S.A., acted as guide. Among the places 
specially examined were St. Mary’s Hall, St. Michael’s 
and Trinity Churches, the Benedictine Priory and the 
site of the ancient Cathedral Church of Coventry and the 
Hospitium adjoining. The remains of the ancient walls 
and gates of the city were next inspected, and then St. 
John’s Hospital, so long used as a free grammar school, 
the Collegiate Church of St. John, and the Bablake 
Hospital. After lunch Mr. Fretton conducted the mem- 
bers over the Palace Yard, the buildings of the White 
Friars or Carmelites (now used as the Coventry Union), 
St. Anne’s (formerly the Carthusian Monastery), the 
Park Walls, the Manor House of Cheylesmore, the Grey 
Friars (now Christ Church), and Ford’s Hospital, 
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WHIRLWINDS AND WATER- 
SPOUTS.—II. 

(Continued from p. 78.) 

HE whirlwinds which I observed on the ridges of our 
high mountains (where the snow is generally agglo- 

merated in a manner more or less compact) so that the 
whirlwind can only raise up a sort of very dry rime, of 
a very slight density, present, on a reduced scale (2—6 
yards in height) the same form as the dust-whirlwinds 
seen on dusty roads, z.¢., that of an inverted cone. On 
the contrary, the snow whirlwinds seen on the great table- 
lands, where the snow is plentiful and powdery, exhibit 
the aspects of the terrible sand-pillars of the deserts 
(Fig. 3). Hence it seems to me that the density of the 
materials lifted up modifies decidedly the general form 
of the whirlwind, beginning even with its base of suction, 
being acute in the one case and wide in the other. 
Evidently the existence of conical whirlwinds raising up 
snow and sand indicates a very considerable intensity. 

In conclusion, R. Duhnmel records his conclusions as 
follows :— 

Everything conspires to demonstrate that the whirl- 
wind itself presents an ascending force, so that in its 
whole mass the current sets from below upwards. 

In mountainous regions whirlwinds occur by prefer- 
ence in certain places, rounded ridges, large open hills, 
enclosed ravines ‘forming in a manner chimney-shafts), 
high plateaus and points in valleys situated below currents 
of air coming from passes which open above them. 

M. D. Colladon, of Geneva, forwards to La Nature 
some further observations on the same subject :— 

“T have read with much interest M. H. Gilbert’s note 
on the whirlwind which he studied at Vincennes. The 
most important matters are the formation of the point of 
the whirlwind and the direction of the rotation, which is 
that of the hands of a watch.” 

In 1879 I noted down the following particulars on a 
whirlwind which I watched for some minutes :— 

“On a fine day in July, and in very calm weather, 
between 11 a.m. and noon, I was passing along the 
Boulevard de la Coulouvreniére at Geneva, near a stony 
place, where a great quantity of linen articles of different 
sizes had been laid out in the sun to dry. All at oncea 
whirlwind with a perpendicular axis, and two or three 
yards in diameter, rendered distinctly visible by the 
rotation of a wave of dust, passed over this piece of ground 
spread with linen, and turned a part of them over, 
carrying them up at a dizzy speed above the roofs of the 
town, where all these articles continued to whirl about 
describing divergent cycles. Finally, at a height of 
at least 600 to 700 yards these articles were scattered in 
in different directions. This was evidently a whirlwind 
with an ascending rotatory movement. The column 
appeared, at the outset, to have the form of an inverted 
cone. All the objects lifted up were drawn into the in- 
terior, and then transported by the impulse of the air. 
Such momentary whirlwinds sometimes occur in calm 
and hot days in spring and summer, but they are visible 
only if there are at their place of origin light bodies or 
abundance of dust, and hence they often escape observa- 
tion.” 

If the whirlwind just described had not carried away 
with it the linen, it would have ceased to be visible at 
the height of thirty or forty yards. 

Whirlwinds in which the air ascends spirally have 
been seen in various countries, in dusty plains, and 

generally in calm weather. Their form has been com- 
pared by Humboldt to a funnel, the point of which rests 
on the ground. In his “ Pictures of Nature” he speaks 
of whirlwinds of this kind observed in the Llanos of 
Venezuela. 

Mr. Stephenson has observed similar phenomena in 
the province of Behar on certain dusty plains near the 
Ganges. He describes at the confluence of the Ganges 
and the Sone two enormous dust columns of more than 
four yards in diameter, the summit of which was lost in 
the atmosphere. 

M. Adrien Arcelin, of Saint Sabin, sends to La Nature 
a notice of a similar phenomenon recorded in 1873, near 
Solutre. “A quire of so-called straw-paper which I used 
for wrapping up objects collectedin the excavations, and 
which was lying on the ground at our feet, was whirled 
into space. All the leaves parted company, and began to 
rise turning over along helicoid trajectories which became 
gradually larger. It was curious to see these twenty-four 
sheets of paper whirling in the air like a flock of birds. 
They went far beyond the summit of the rock which rises 
go yards above the place where we were standing, and 
they lost themselves in the sky in the direction of 
Vergisson. The whirlwind was, therefore, moving in a 

north-westerly direction. The The time was 4 p.m. 
weather was delightful, the sky clear, and the air calm 
both before and after the event. 

Our party of ten labourers who were sitting on the 
ground, eating, at the distance of about 20 yards, felt 
nothing. There was no cloud of dust, as the ground was 
overgrown with grass, and had it not been for the paper 
the phenomenon would have quite escaped observation. 

Se 
Fayr’s Comet.—Faye’s periodic comet was seen near 

the calculated position by an observer at Nice Observatory 
at twenty minutes after three on Friday morning. The 
position was—right ascension 5h. omin. 28sec. ; North 
Polar distance 69deg. 59min. 18sec. Comet Brooks was 
in right ascension toh. 22min., and North Polar 
distance 45deg. 11min. at ten p.m.on the oth inst., 

and the daily motion was 73 minutes decreasing right 
ascension and 9 minutes increasing Polar distance. 
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OUR KNOWLEDGE OF THE BACTERIA. 
(Continued from p. 109) 

“THE forms which bacteria assume have been known for 
a couple of centuries. Van Leeuwenhoek, of Delft, 

an observer to whom we are indebted for an abundance of 
microscopic discoveries, saw in the year 1683, merely 
with single lenses of his own grinding, the now well- 
known bacilli, micrococci, and _ spirilli. Further 
observations showed the frequent and plentiful occurrence 
of these beings in the most different localities and under 
varied conditions. This circumstance, as well as the 
apparent impossibility of preventing their appearance and 
multiplication, gave rise to the thought that they were a 
product of seneratio aequivoca. The first protest against 
this view was raised by Spallanzani,in 1769. He found 
that in infusions of plants contained in vessels which 
had been closed and were then heated for a long time 
the development of these micro-organisms—or as they 
were then called animalcules—did not take place. But 
on the free access of air which had not been heated they 
promptly made their appearance. Hence he argued 
that these microbia were not a product of spontaneous 
generation, but were developed from pre-existing germs. 
His opinion, long contested, was at last definitely and 
victoriously established by the researches of Pasteur. 

The reason why these microbia were at first ranked 
among animals was their swarming motion. Not until 
the middle of the present century they were removed 
from the animal kingdom by Perty, Cohn and Nageli in 
accordance with their physiological properties and 
grouped along with the fungi, under the name 
Schizomycetes. It appeared that in certain essential 
points they present the same vital relations as do fungi. 
By reason of their want of chlorophyll they are not able 
to decompose the carbonic acid of the atmosphere and 
thus to obtain their supply of carbon. They are there- 
fore restricted to a nutrient medium containing organic 
substances, animal or vegetable, z.e., higher compounds 
of carbon. Without such a medium they cannot exist. 

This is the case with the bacteria, which are never 
able to decompose carbonic acid. Both ordinary fungi 
and bacteria require a large proportion of nitrogen, 
and are therefore limited to a nutrient medium rich in 
that element. But not all bacteria and other fungi 
require organic compounds of nitrogen; many of them 
are able to assimilate even the simplest, such as nitric 
acid and ammonia. 

Germs of bacteria susceptible of development may be 
found everywhere in the air around us, in the water, 
and in the superficial layers of the soil. Being suspended 
in the air or adhering to particles of dust they are driven 
by the wind against the surfaces of our walls, our furni- 
ture, and our clothing, and are always to be found there. 
Only on the loftiest peaks of snowy mountains and far 
out upon the ocean, remote from the land, is the air 
found free from such germs. The surface of our bodies, 
in health, is covered with bacterial germs, and not 
merely the external surface. With every breath of air 
they find their way into the mouth, the nostrils, and the 
respiratory organs. With every morsel we eat, and 
with every drop we drink, bacterial germs enter the 
mouth, the throat, the stomach, and the bowels. The 
secretion of the mucous membranes, and the other 
organic masses, which tiiey here encounter, supply them 
with scope for multiplication. We must not, however, 
suppose that each and every kind of bacteria can prosper 

in any nutrient medium suited for bacteria in general. 
On the contrary, bacteria have their likes and dislikes, and 
every species requires particular kinds of nourishment. 

In the growth and the multiplication of bacteria there 
occur a great series of phenomena all reducible to the 
circumstance that the complicated compounds of which 
their nutrient medium is composed are reduced to 
simpler ones by their vital process. There are thus pro- 
duced the simplest chemical bodies, such as carbonic 
acid, hydrogen, hydrocarbons, sulphuretted hydrogen, and 
ammonia. During this decomposition of the nutrient 
medium we meet with the formation of the most varied 
ferments. Thus there are bacteria which generate fer- 
ments capable of converting saccharose into glucose, and 
also starch into glucose, which dissolve (peptonise) 
coagulated albumen and congealed gelatine, and which 
coagulate milk. Other bacteria effect the most manifold 
fermentations, and others, again, occasion the different 
phases of putrefaction, 7.c., decompositions of nitrogenous 
organic masses—with liberation of evil-smelling products. 
These latter processes have been for the first time closely 
studied by Pasteur. This able inquirer discovered the 
important general part which the bacteria play in the 
household of nature, reducing the complicated organic 
compound (formed by the life of plants and animals 
from inorganic substances) to the simplest states, and 
thus completing the circulation of matter. Among the 
chemical compounds produced in the vital process of 
bacteria, a prominent place is due to the so-called 
ptomaines, nitrogenous compounds of a basic character, 
some of which, known as foxes, are intensely poisonous. 
We may lastly mention that many bacteria can ela- 

borate from the substance of their nutrient medium 
colours, some of which are wonderfully beautiful. Others 
develop in their transparent nutrient medium a splendid 
fluorescence, whilst others give out in the dark a 
phosphorescent light. 

SSS 

Honours at THE Lonpon Universitry.—The honours 
list of the London University Intermediate Examination in 
Medicine, in July, shows a remarkable performance on the 
part of the candidates sent up by the London School of 
Medicine for Women. The totalnumberof places obtained 
in honours by men and women was twenty-one, and of 
these the men took eleven, and the women ten. Owens 
College, Manchester, Middlesex Hospital, King’s College 
Hospital, St. Bartholomew’s Hospital, each obtained one 
place. From University College four successful candi- 
dates obtained.seven places, but from the London School 
of Medicine for Women seven candidates obtained ten 
places. It should be noted also that only five out of the 
large number of men’s schools have succeeded in getting 
a place in the honours list, while a small and compara- 
tively new school, such as the one for women, has secured 
ten places. 

Tue New Recror oF Lerpzic Untversity.—Dr. 
Franz Hofmann, Professor of Experimental Hygiene 
and Director of the Hygienic Institute in Leipzig 
University, has just been chosen Rector of that seat of 
learning. There isno higher name in Continental state 
medicine than that of Professor Hofmann, as all who 
remember the greeting accorded to him at the great 
Vienna Congress of last year will understand; and the 
German journals, professional and lay, are hailing his 
election as proof that public sanitation is becoming daily 
more prized in the great centres of scientific education. 
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Matural Pistory, 

THE RATEL (MELLIVORA RATEL). 
Amonc the distinctive peculiarities of animal, or at least 
of mammalian species, one of the most curious, 
and at the same time most generally overlooked, 
is the comparative tightness or slackness of their skins. 

in the uncouth-looking animal whose portrait we borrow 
from La Nature. So loosely clad is this creature that, 
familiarly speaking, it can turn round in its skin; and if 
seized almost by any part, it can thus contrive to inflict 
a bite upon the hand, or paw, or head of the aggressor. 
In the ratel, or beejoo, the skin is, in addition, very 
thick, and the fur dense and compact. If we inquire 
into its habits and its way of earning a livelihood, we 

THE RATEL. 

In ourselves, and in our nearest “ poor relations,” the 
apes and monkeys, the skin fits very tightly.over the 
body. On some parts of our frame only, such as the 
knuckles, the elbows, and the knees, there is a loose fold 
of skin to allow of the free play of the joint. In some 
of the lower mammalian forms, those especially which 
coil themselves up into a kind of ball when asleep, the 
skin is of necessity very loose, like a Goat too large for 
the wearer. This arrangement occurs more or less in 
the porcupines, the hedgehogs, but perhaps most of all 

may easily see that the structural features just men- 
tioned are exactly such as are likely to have been 
developed by natural selection. It lives in Africa and 
India; it is a nocturnal, burrowing animal, and its 
favourite food is the comb of the wild bee, full of honey 
and young brood. Had the ratel, therefore, such a skin 
as men or monkeys, it would be infallibly destroyed by 
the stings of the insects whom it seeks to plunder. 
Even in England a hive of bees, when thoroughly en- 
raged, is a formidable antagonist, but in tropical climates, 
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where the swarms multiply all the year round, and may 
amount to hundreds of thousands, the only safety lies in 
a speedy retreat. But the coat of the ratel is practically 
impenetrable to the stings of bees, wasps, and hornets. 
The ratel cannot climb, and hence, if a swarm of bees 
have made their nest in the hollow top or branches of 
some huge tree, they are safe from their greedy assail- 
ant. But too often they make their home in a forsaken 
nest of termites, or in the burrow of some mining beast, 
such as the aard-vark, and then they are defenceless, the 
short, trenchant claws of the ratel enabling him to break 
through the compactest earthworks, and the industrious 
insects are then at his mercy. 

But the peculiar nature of the ratel’s skin secures him 
from the attacks of far more formidable enemies. .As a 
nightly rover and as given to burrowing, he may often 
come in collision with the deadly serpents of his native 
country. Now though the snakes of Europe and, accord- 
ing to Charles Waterton, those of South America never 
take the offensive, those of Africa and India are exceed- 
ingly touchy, and are very apt to dart at any intruder 
who disturbs their meditations. But there is a very 
trifling probability of a puff-adder, a cobra, or even a 
hamadryad being able to introduce its venom into the 
blood of the ratel. What with the thick, compact coat- 
ing of hair and the looseness of the skin, the poison is 
expended on non-vital parts. As for scorpions, centi- 
pedes, and tarantulas they are to the ratel perfectly 
harmless. We may here note that when in districts in- 
fested with poisonous vermin we wear loose clothing 
we imitate the defence with which this animal is pro- 
vided by nature, and if we are foolish enough to range 
about in viper-covers clad in knickerbockers we deserve 
what we may possibly get. 

From the attacks of wolves, jackals, wild dogs, and 
leopards the ratel often escapes by burrowing, but if 
there is not time for this expedient, he falls on his back 
and defends himself bravely, and often successfully, 
with teeth and claws. In such cases, again, the thick- 
ness and looseness of his skin serves him in good stead, 
and he is moreover exceedingly tenacious of life. 

The ratel is black upon the snout, legs, and all the 
lower portions of the body, whilst the top of the head, 
neck, back, and tail are clothed with long, ash-grey hair. 
This is the same exceptional arrangement of colour 
which we meet with in the badger, and which has 
hitherto not met with any explanation. An additional 
peculiarity is that there runs along each side a bright 
grey stripe, forming a boundary between the dark and 
the light-coloured portions of the fur. The ratel in 
walking applies the entire sole of its foot to the ground, 
and hence belongs to the plantigrade (sole-walking) sec- 
tion of the Carnivora, of which the bears are the type. 
It displays, indeed, such an analogy to the bears, that it 
has been called the ‘‘honey-bear,” a misleading name, 
since the true bears are all fond of honey. It belongs, 
however, to the family of the badgers (Melide). 

If taken young, the ratel is capable of domestication, 
and in captivity it affords much amusement from its 
grotesque performances. It is exceedingly fond of 
throwing somersaults, as it is shown in our illustration. 

The ratel of South Africa is about a yard in length, of 
which nine inches go to the tail. It is a very unpopular 
animal, as horses often tread in its holes and break their 
legs, or at least throw their riders, In India it is, if any- 
thing, still more disliked, from its propensity for digging 
into newly-made graves to feast upon the bodies, It is 

thus, in its way, a silent but effective advocate for crema- 
tion. 

A New EvipEncE oF Oreanic Evotution.—M. Bordier 
has recently found among microbia actual instances of 
transformation. These beings have so brief a life, and 
multiply with such rapidity, that the observer may wit- 
ness changes accumulating from generation to generation. 
During the year there may occur 24,000 generations of 
bacteria, or as many as could occur in the human race in 
600,000 years, One and the same microbion—that of 
‘‘blue pus ”—has been seen under the action of differ- 
ent substances to take the form of a bac/erium, then that 
of long filaments, then that of comma-bacilli and that of 
spirilli. 

Tue Poison of Erts.—From a communication made 
to the Royal Linceian Academy at Rome (Cosmos), it 
appears that eels and muraenas secrete a venom 
similar to that of the viper. It is not localised in the 
mouth, and they are not provided with any organ for in- 
stilling it into their enemies. Hence it has no effect 

upon man, since in cooked eels the poison has been 
destroyed by the heat applied in cooking. It has further 
no action unless introduced into the blood. 

PRESCRIPTION FOR Mosguitors.—‘F. B.,” writing in 
the Field, recommends a mixture which he has found 
efficient in Manitoba and the North-Western Territory. 
It is made by mixing 1 pint Stockholm tar, 2 pints olive 
oil, 3 teaspoonfuls Calvert’s carbolic acid. The hands, 
face, and neck are to be anointed with this mixture, 
when, says ‘“‘F, B.,” no mosquito, sand-fly or ‘‘ bull-dog ” 
will cause annoyance. He adds :—‘‘ The bull-deg seems 
like a cross between a horse-fly and a hornet.” Such a 
cross, we need scarcely say, cannot be admitted as pos- 
sible, but we should like to know the real name of this 
offensive fly. We should also be happy to learn whether 
“F, Bs” mixture is better than tincture of Ledum 
palustre ? Eu 

Tue FLora oF THE British Empire.—According to 
Mr. J. G. Baker, F.R.S., 46,000 species of plants, or 
nearly half the number existing on the entire globe, grow 
naturally in the British Empire. One third part of the 
number belong to India. 

INFLUENCE OF SEWAGE FaRMS UPON FisH.—A portion 
of the river Kent, extending for a couple of miles above 
and below Kendal, and once abounding in trout, is said 
to have become barren in fish since the establishment of 
a sewage farm which drains into the river. 

SHoats or FisHes.—A marine officer, writing in the 
Revue de la Marine Marchande, states that in 50 degs. 
N. lat., and 25 degs. W. long. (probably from the 
meridian of Paris), the steamer in which he travelled 
sailed for two consecutive hours among fishes; it was 
night, the weather, was fine, and all the fishes had 
the appearance of sardines. The previous night the 
same vessel had encountered numerous shoals of fish. 
According to the estimate of this officer, the shoals 
covered a space of 700 nautical miles. The point in 
question was inthe full current of the Gulf Stream. The 
Bulletin de la Société dAcclimatation, suggests that it 
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would be useful to draw up fish-charts, marking the 
spots where fishes are found in numbers at different 
seasons, and noting their periodicity or its default. 

Oreanic Poisons.—It is gene:ally supposed that all 
the poisonous principles found in plants contain nitrogen, 
and are alkaloidal or basic compounds. This is a mis- 
take : two poisonous compounds, which have latterly 
attracted some attention, strophantine (from Strophantus 
hispidus), and ouabaine (obtained from the Ouabzio, the 
arrow-poison of the Somalis), are both free from 
nitrogen. Both are powerful poisons, acting especially 
upon the heart. Though not identical they are very 
similar in composition, strophantine being what is techni- 
cally called a “higher homologue” of ouabaine. 

THe SpreD oF CARRIER Picrons. — A number of 
pigeons thrown up experimentally at the Railway Station 
of Roche-sur-Yon (Vendée) at 5 a.m. reached Beauvais, 
a distance of 500 kilometres, at 9? a m., and had conse- 
quently travelled at the rate of 80 kilometres (equal to 
50 miles) per hour.—La Nature. 

ACCLIMATISATION OF WILD TurKEys In EuropE.—This 
attempt, which has little interest for the naturalist, has 
been made with success by Count Breuner on his estate 
of Graffeneck, in Austria. The three male and four 
female birds originally introduced have multiplied toa 
flock of 580 head, in addition to 150 strays which have 
been shot on adjacent estates. Some of the birds have 
reached the weight of 19 lbs. 

SrrancE Action OF A BEeETLE.—The other day we 
saw in a lane near Aylesbury a small beetle (Platysma 
niger) running round in a circle of about 6 inches in 
diameter. There was no apparent inducement for it to 
keep in this one track, and no obstacle to prevent it from 
going elsewhere. After watching the insect for at least 
ten minutes we left it, still revolving. 

An Enemy oF SirpHa OpnHacs.—Like many other 
of the less formidable agricultural pests, this Silpha, 
which has turned vegetarian, is being decimated by a 
parasitical fly, the exact name and nature of which have 
not been determined, though it is probably a Zachinus. 
At Fournes, ninety-six of the larvae of the Silpha have 
eggs of this parasite attached to their bodies. Would 
that some parasite would rid the world of the vine, the 
coffee, and the potato diseases ! 

Cuances or Corour 1n Frowers.—The flowers of 
Lantana camara, which are of a deep golden yellow, 
change before fading into orange and scarlet. L. nivea 
opens white, but turns blue; ZL. mixfa is also white on 
opening, but becomes successively yellow, orange, and 
red, 

SENSITIVENESS OF THE EyE To Cotours.—The Ame- 
rican Journal of Science notices the experiments of Mr. 
|E. L. Nichols, on the sensitiveness of the eye for low 
‘degrees of saturation of colours. Among his results is 
that in the male sex the eye is relatively more sensitive 
to red, yellow, and green, and in the female to blue. 

BRITISH ASSOCIATION FOR THE 

ADVANCEMENT OF SCIENCE. 

THE fifty-eighth meeting of this Association will be 
held this year at Bath, commencing on the sth, and 

concluding on the 12th of September, under the presi- 
dency of Sir Frederick Bramwell, D.C.L., F.R.S., 
M.Inst.C.E. 

It may first be pointed out that Bath has in its 
geographical position great advantage for such a pur- 
pose, and that the railway facilities in connection are fairly 
good. From London, Bath may be reached in 2} 
hours, from Exeter in 2, from Cardiff in 14, from Bir- 
mingham in 23, and from Manchester in 5}. The usual 
cheap-rate arrangements have been made with the 
various railway companies. 

There being no reception room large enough available, 
the local executive committee is erecting a large tem- 
porary building adjoining the Assembly Rooms, where 
the business of the Association will be transacted. In 
this, most valuable aid has been and is being ungrudg- 
ingly and gratuitously rendered by one of the local 
secretaries, Mr. J. L. Stothert, M.Inst.C.E., who prepared 
the plans and is really ‘‘ engineering” the whole matter. 

The first general meeting will be held on Wednesday, 
5th September, at 8 p.m. precisely, in the Drill Hall, 
when Sir Henry Roscoe will resign the chair, and Sir 
Frederick Bramwell will assume the presidency and 
deliver an address. On Thursday evening the Mayor of 
Bath (Anthony Hammond, Esq., J.P.) will give a sozrée 
in the Assembly Rooms. On Friday evening Professor 
W. E. Ayrton will deliver in the Drill Hall a discourse 
on “The Electrical Transmission of Power.” On Mon- 
day evening, September roth, Professor Bonney will 
give a discourse on “The Foundation Stones of the 
Earth’s Crust.” On Tuesday evening there will be a 
soirée of a microscopical and natural history character in 
the Assembly Rooms ; and on Wednesday the concluding 
general meeting will be held in the council chamber of 
the Guildhall. 

It is anticipated that the Bath meeting will be one of 
much scientific interest. The eminence of the Presi- 
dent, in a profession of great practical importance to the 
country, would alone attract many visitors. Nor will 
the names of the Presidents and Vice-Presidents of the 
sections fail to ensure a good attendance at their meetings. 

The sections are the following :— 

Mathematical and Physical Science: President, Pro- 
fessor G, F. Fitzgerald, M.A., F.R.'S. ; Vice-Presidents, 
Captain Abney, R.E., C.B., F.R.S., F.R.A.S., F.C.S., 
William Esson, M.A, F.R.S., F.R.A.S., F.C.S. 

Chemical Science: President, Professor W. A. Tilden, 
D.Sc., F.R.S., V.P.C.S.; Vice-Presidents, Professor 
Odling, M.B., F.RS., V.P.C.S., W. H. Perkin, Ph.D., 
IRGSey Wale (gsr 

Geology: President, Professor W. Boyd Dawkins, 
M.A., F.R.S., F.G.S., F.S.A.; Vice-Presidents, W. 
Whitaker, B.A., F.R.S., F.G.S., Rev. H. H. Winwood, 
M.A., F.G.S. 

Biology: President, W. T. Thiselton-Dyer, C.M.G., 
M.A., B.Sc., F.R.S., F.L.S. ; Vice-Presidents, Professor 
E. A. Schifer, F.R.S., P. L. Sclater, M.A., Ph.D. 
E.RS., F.L:S., F.G.S., F-R.G-S., Sec. ZS) 

Geography: President, Colonel Sir C. W. Wilson 
R.E., K.C.B., K.C.M.G., D.C.L., F.R.S., F.R.G.S.; Vice- 
Presidents, the Right Hon. Lord Aberdare, G.C.B., 
F.R.S., V.P.R.G.S., E. Delmar Morgan, F.R.G.S. 
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Economic Science and Statistics: President, the Right 
Hon. Lord Bramwell, F.R.S., F.S.S.; Vice-Presidents, 
J. B. Martin, M.A., F.S.5., R. H. Inglis Palgrave, F.R.S., 
F.S.S. 

Mechanical Science: President, W. H. Preece, F.R.S., 
M.Inst.C.E. ; Vice-Presidents, W. Anderson, M.Inst.C.E., 
W. Shelford, M.Inst.C.E. 

Anthropology: President, Lieut.-General Pitt-Rivers, 
D.C.L., F.R.S., F.G.S., F.S.A.; Vice-Presidents, J. 
Beddoe, M.D.,F.R.S., J. Evans, D.C.L., LL.D., Treas.R.S., 
ESAS EES: EGS: 

This year there will also be the additional feature of 
an International Congress of the leading geologists of 
the world, to whom the unique geological features in the 
neighbourhood of Bath will be of especial interest ; and, 
further, the first public appearance, so to speak, of 
Edison’s phonograph. 

All the chief objects in Bath will be easily accessible. 
The old Roman bath and its adjuncts, lately uncovered, 
with other remains, will be of prominent interest; as 
also the new buildings erected by the Corporation to 
meet the increasing demand for the Bath waters, and 
furnished with the newest appliances. The Literary and 
Scientific Institution, with its reading-room, library, and 
museum, will all be open. Botanists will be invited to 
visit the Botanic Garden in the Bath Park, and members 
generally to see an exhibition of flowers, fruits, and plants, 
at the Autumn Show of the Bath Horticultural Society. 

It is known that the neighbourhood abounds in much 
that is interesting. On all sides the country is remark- 
able for variety and beauty. The Somersetshire coal 
fields and the West of England cloth factories are within 
easy distance. Bristol and Clifton in one direction; 
Gloucester and Cheltenham in another ; Salisbury, Stone- 
henge, and Southampton in a third—all present strong 
attractions. The beautiful cathedral and quaint old city 
of Wells may be reached by a short journey along the 
Cheddar Valley. : 

The following excursions to these and other places 
have been organised by a special committee,— 

On Saturday, September 8th, to Stanton Bury, Stanton 
Drew, Maes Knoll: Bannerdown, Sodbury Camp, Dyr- 
ham, Lansdown: Box Quarries, Corsham, Lacock Abbey: 
Bradford, Farleigh Castle, Wraxall : Cirencester, Museum 
and College: Tytherington and Thornbury: Swindon 
G.W. Works: Berkeley Castle: Wells, via Maesbury 
and Shepton Mallet, Ebbor, Wookey Hole: Barry Docks 
and Cardiff. 

On Thursday, September 13th—To Stonehenge, 
Salisbury, Wilton: Silbury, Avebury, Bowood, Wans- 
dyke, Beckhampton: Stourton, Pen Pits, White Sheet, 
Longleat : Frome Valley, Nunney Whateley : Maesbury, 
Wells, Glastonbury, Street: Sandford and Banwell, 
Churchill, Dolbury, Rowberrow, Burrington, the two 
Charterhouses, Mendip Gorge, Cheddar Cliffs: Severn 
Tunnel, Chepstow, Tintern, Wyndcliffe: Radstock, 
Wellow, Littleton. 

Another committee is preparing to meet the wants of 
the members with regard to hotel and lodging accommo- 
dation. It is believed that ample accommodation will be 
found. The Committee will be happy to give any aid in 
their power to those who may desire it. 

The Right Worshipful Anthony Hammond, J.P., Mayor 
of Bath, invites the members and associates to a conver- 
sazione in the Assembly Rooms on Thursday, Septem- 
ber 6th, at 8.30 p.m.; and the chairman and members of 
the Local Executive Committee invite the members and 

associates to a conversazione at the Assembly Rooms, on 
Tuesday, September 11th, at 8.30-p.m. On this occa- 
sion the Bath Microscopical Society, assisted by the 
Bristol Microscopical Society, have arranged for a dis- 
play of objects in the various departments of natural 
history, etc. 

On Wednesday and Thursday, the 5th and 6th 
of September, there will be an exhibition of fruits. 
flowers, etc., in the Sydney Gardens; to this exhibition 
all members and associates will be admitted on presenta- 
tion of their tickets. On the 12th and 13th September 
there will be a horse show. 

The places of meetings, etc., are— 

In the Assembly Rooms { SCSphen MoE 
Conversaziones. 

f President’s address. 
| Evening discourses. 
Council meetings. 
Committee of Recommenda- 

tions. 
| General Committee. 
Concluding general meet- 

ing. 
The Secretaries of the sections will be lodged at the 

White Lion Hotel. 
The following are the section-rooms :— 
A, Mathematics, St. James’s Hall; B, Chemistry, 

Friends’ Meeting House; C, Geology, Mineral Water 
Hospital; D, Biology, Mineral Water Hospital; E, 
Geography, Guildhall; F, Statistics, Christ Church 
Hall; G, Mechanics, Masonic Hall; H, Anthropology, 
Grammar School ; Sub-sections C, and D, Blue-coat 
School. 

The reception-room at Bath will be opened on Mon- 
day, September 3rd, at 1 p.m., and on the following 
days at 8 a.m., for the issue of tickets to members, 
associates, and ladies, and for supplying lists and prices 
of lodgings, and other information, to strangers on their 
arrival. In the reception-room there will be offices for 
supplying information regarding the proceedings of the 
meeting. The published volumes of the British Associa- 
tion can be ordered in this room, for members and 
associates only, at the reduced prices appointed by the 
Council. The tickets will contain a map of Bath, 
and particulars as to the rooms appointed for Sectional 
and other meetings. For the convenience of members 
and associates a branch post and telegraph office 
(which will be available also for communication between 
members attending the meeting) will be opened in the 
reception room. 

By the courtesy and liberality of the Directors of the 
Western Counties and South Wales Telephone Com- 
pany, the whole of the section-rooms will be telephonic- 
ally connected with the reception-room and, through the 
Telephone Exchange, with all important places in the 
neighbourhood, free of any expense to the Local 
Executive Committee, or members and associates, for the 
meeting. 

In the Drill Hall . 

In the Guildhall 

SSS 

THE Cotumpus ComMemoration.—On account of the 
four hundred years’ anniversary of the discovery of 
America, to be celebrated in 1892, the Italian Govern- 
ment, as we learn from Cosmos, has decided to publish 
all documents and maps relating to Columbus. The 
execution of this project is committed to the Senator 
Correnti, with the assistance of a commission of savants. 
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THE ZOOLOGY OF THE BATH 
DISTRICT —1II. 

(Concluded from p. 134.) 

"THE list of local reptiles is necessarily a very short 
one, the whole number of British species, including 

the amphibia, being only twelve ; of them the Bath district 
yields nine species. Mr. Charles Terry mentions ten 
species, but one of these, the sand-lizard (Lacerta agilis), 
is evidently an error. The viviparous lizard (Zoo/foca 
vivipara) and the blind-worm, or slow-worm (Anguis 
fragilis), are both common in suitable localities. 

The common or grass snake (Zropidonotus natrix) is 
rather scarce ; much more so than its dangerous relative 
the viper or adder (Pelias berus); a fine specimen cf 
the latter may be seen in the Duncan collection. 

Of the Amphibia, the toad (Bufo vulgaris) and the 
frog (Rana temporaria) are both very common. The 
crested newt (Zvifon cristatus) and the smooth newt 
(Lissotriton punctatus) also are abundant. The palmated 
newt (Lissofriton palmipes), marked as “rare” in Mr. 
Terry’s list, is very abundant in some localities. This 
species seems to have become much commoner of late 
years, in many ponds even exceeding the smooth newt 
in numbers. 

Of the Fishes Mr. Terry enumerates fifteen species 
curiously enough omitting the perch (Perca fluviatilis) 
and the carp (Cyprinus carpio), both of which are plentiful 
in the Avon and canal. There are two Cistinct species 
of eels ; the sharp-nosed eel (Anguilla acutirostris), which 
is sometimes taken at the weirs in immense numbers; 
and the broad-nosed eel (Anguilla latirostris) which 
seems more resident in the Avon, not migrating en 
masse like the former species. 

A somewhat local species is the bearded loach (Coditis 
barbatula), to be found hiding under stones in scme of 
the small streams which flow into the Avon. The 
flounder or dab (Platessa flessus) comes up the Avon as 
far as Bath, which seems to be its limit, as it is not 
found above. Of the sticklebacks, only one species is 
recorded—the smooth-tailed stickleback (Gasterosteus 
leiurus), which swarms in brooks and ditches. Careful 
study of these fishes should yield one or two more 
species. For the present the total number of species of 
fish recorded in the district is eighteen. : 

Turning to the Invertebrata, of the Mollusca the 
neighbourhood of Bath yields a good number of species ; 
the Avon and canal contain most of the aquatic species, 
and of those which live on the land, ‘ Helices,” 
“Bulimi,” etc., there is also a long list. Dr. Bird, in 
Vol. I. of the Proceedings of the Bath Natural History 
and Antiquarian Field Club, gives a list of sixty-five 
‘species of local mollusca. The subject has been more 
fully treated still by Mr. J. E. Daniel in his paper on the 
mollusca of Bath, read before the Zoological section of 
the British Association in 1864, vide report of last meet- 
ing at Bath. Mr. Daniel enumerates ninety species, 
belonging to twenty-eight genera. Attention is also 
‘drawn in the same paper to the parasites of Anodonta ; 
vas these shells abound in the canal they afford ample 
‘material for the study of those curious Entozoa. The 
Duncan Museum also contains a very nice collection of 
Jocal shells, among which the specimens of “ Anodon 
Anatina” are remarkable for size and beauty. There 
are also specimens of that curious slug Testacella mauget 
from Batheaston and Bitton. 

Turning, lastly, to the most popular branch of natural 

history, namely, entomology, a science that owes its 
popularity to the extreme beauty of some species, and 
to the facility with which specimens may be captured and 
kept for future observation; and lastly, also, to the 
enormous number of species which it contains, 200,000 
species being known, and this (according to Dr. Sharp) 
is not more than one-tenth of the number actually exist- 
ing. What a field for research? That venerable local 
scientist, the Rev. Leonard Blomefield, without a refer- 
ence to whose labours for the past 30 years in the study 
of local phenomena no sketch of the natural history of 
Bath would be complete has drawn attention to the 
fact of the comparative scarcity of insect life in the dis- 
trict, as compared with other districts in the Eastern 
counties. Mr. A. E. Hudd, also, in his carefully worked out 
list of the Leprdoptera of the Bristol district, says, ‘ Collect- 
ing in this district is disappointing to those accustomed to 
other parts of England ;” that is, inthe number of good 
things that would fall to any one seeking local rarities. 
Mr. Terry gives a list of 54t species of Lepidoptera for a 
radius of six miles around Bath, but his list is evidently 
imperfect, and there seems no reason why the number 
of species should not be much nearer to the number re- 
corded for the adjoining district of Bristol, by Mr. Hudd, 
viz., 1,310. Some of the species enumerated by Mr. 
Terry have quite vanished from the district, such as 
Papilio machaon, Colias hyale, Pieris daplidice, and 
Limenitis sibylla. Apatura iris, that “blue ribbon” of 
the lepidopterist, has been seen several times. Zycaena 
Adonis has not been found nearer than Bristol. Lycena 
Acis, though very rare, has occurred near Bath, and also 
the beautiful Lycena arion has been recorded from 
“ Hills near Bath.” Of the Wocturn?, the following are 
some of the most noteworthy : Chaerocampa elpenor, one 
specimen taken at Sugar, by Mr. J. G. Ross, near Bath ; 
Arctia fuliginosa, same recorder, from Bathampton. The 
following scarce Geometre have also been recorded by 
Mr. Ross: Lmomos tiharia and E. fuscantaria, Ephyra 
trilinearia, Lobophora lobulata, Scotosia certata, etc. The 
unique Platypteryx sicula has not been recorded nearer 
than Leigh Woods, near Bristol. Many rarities have 
been reported from near Bath, such as Newiia saponaria, 
Rusina tenebrosa, Cerastis erythrocephala, Euperia fulvago. 
That grand insect Catocala fraxini, is recorded from Leigh 
Woods, near Bristol, in 1880; and the rare Aventia 
Jlexula, from near Bath, by Mr. Ross. It is to be hoped that 
the members of the Bath Natural History and Anti- 
quarian Field Club will thoroughly work out their local 
Lepidoptera, and also the much-neglected Coleoptera, and 
other branches of entomology, such as WNewroptera, 
Diptera, etc. An excellent paper, on the Hemiptera- 
Heteroptera of the district will be found in the proceed- 
ings of this Society, vol. vi., No. 3, by Lieut.-Colonel 
Blathwayt, F.L.S., F.E.S.; over 40 species are there re- 
ferred to. 

Many other branches of natural history have not yet 
found exponents among local students; for instance, the 
Arachnida, which would doubtless afford material for as 
substantial a monument of industry as the Rev. O. P. 
Cambridge’s splendid monograph of the “Spiders of 
Dorset.” The curious little Chelifere, or pseudo-scorpions, 
are not uncommon under dead leaves, or beneath bushes 
and hedges. Those singular worms, the Land Planaria 
were found by Dr. Bird under stones and rotten wood, 
in woods on Lansdowne. This rapid and imperfect 
sketch of the zoology of Bath cannot be concluded better 
than by these words of the Rev. Leonard Blomefield :— 
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“There is enough in any one of these inquiries to 
employ the leisure hours of a man’s life if he will give 
his mind to it. Results of value, however, can only be 
obtained after many years of close observation, carried 
on for the most part in the same locality.” 

Se 

EXTINCT BRITISH BUTTERFLIES, 

AND THE ConTiINuITy oF Existinc Species By MEaAns 
oF MicRAtTION CONSIDERED. 

(Continued from p. 125.) 

FEW years ago the common large white butterfly 
(Pieris brassicw) became remarkably scarce through- 

out the country, so that entomologists were afraid that it 
had followed in the wake of the black-veined white (Aporia 
crategi), In the summer of 1884, however (as recorded 
in the Entomologist), our gardens were visited by 
an innumerable horde of this species, and since then 
it has occurred in tolerable abundance in every locality 
we have visited. Whether the continuity of this species 
was maintained by migration from the continent, we are 
not in a position at present to determine. 

Now migration possesses a far wider influence upon 
the present distribution of the Rhopalocera in the British 
Isles than is generally entertained. Many species would 
undoubtedly die off in the course cf a very few years if 
it were not for the continual stream pouring over here 
from the continent to take the place of those species 
which succumb to the adverse influences of our climate. 
Let us take the Painted Lady Butterfly (Vanessa cardut) 
as a good instance. 

This insect possesses a wide area of distribution, being 
found in nearly every country in the globe. It is one of 
those insects in which a strong migratory instinct ap- 
pears to be developed. Gathering together in enormous 
clouds, they quit the place of their birth, and depart in 
search of “fresh fields and pastures new.” 

The Painted Lady produces two broods in the year, 
and hibernates in the perfect state. When one of these 
large migratory hordes reaches this country, it generally 
appears to be composed of those insects that have hiber- 
nated ; such hordes reach our shores in or about June. 

If the swarm is a large one, the butterflies spread over 
the island ; if, on the other hand, the swarm is a small 
one, the range is more restricted. The butterflies then 
breed and die. The first brood is produced in August, 
when the imagines again in their turn deposit ova on 
the thistles and die. In our British climate thistles and 
kindred plants die early in the autumn, and before the 
larve can feed on them the chilly nights have withered 
the food plants. Starved with cold and hunger, the 
larve fall victims to our climate, so that the second 
brood, which ought to live over the winter to continue 
the race over another year, never reaches maturity, and 
the species disappears. 

It may happen, however, sometimes that a few of the 
first brood emerge so late that they hibernate or emerge 
so early that the progeny passes through the various 
stages and does the same. Either of these occurrences 
would carry the race on for another season, but it does 
not seem possible for this to last more than a year or 
two. The species is then lost until a fresh migration 
causes it to be abundant once more. 

The year 1879 will long be remembered for the great 
numbers of this butterfly which were seen in this coun- 
try. 

even as the Orkneys and the Shetlands. Since that 
date, however, it has not been seen in abundance in any 
locality known to us. 

Several species of butterflies which occur in this coun- 
try are entirely dependent on migration for their appear- 
ance. These are the Bath white (Pzeris daplidice), the 
two clouded yellows (Colas hyale and C. edusa), the 
queen of Spain fritillary (Avgynnis lathonia), the Cam- 
berwell beauty (Vanessa antiopa), the pea-pod Argus 
(Lampides boetica), and the great American butterfly 
(Danais archippus). 

In the case of Vanessa antiopa it was formerly believed 
that the fact of all the specimens taken in this country 
possessing white borders to their wings, while those 
on the Continent have yellow borders, was sufficient 
proof that the former were indigenous to the British 
Isles. Subsequent investigation and observation, how- 
ever, have proved beyond doubt that those insects with 
white borders to their wings are old specimens, being 
generally those which have hibernated. They more- 
over also occur on the Continent in spring, whereas it 
was thought that they were peculiar to this country. 
In our opinion, therefore, the occasional appearances of 
this grand insect in the British Isles may be referable to 
the same theory of continuity by migration as in the case 
of Vanessa cardui. 

The two clouded yellow butterflies (Colias edusa and 
C. hyale) have both a great predilection for wandering, 
and on account of the number which have of late years 
made their way over from the Continent both species 
seem to be apparently becoming more plentiful and 
widening their area of distribution in the British Islands. 
About fifty years ago both these insects were looked upoa 
as great rarities. They are now however, to be met with 
somewhere in the country every season. 

The year 1877 will long be remembered as the great 
“Colias year,” when they occurred in this country in 
immense swarms, 

Their increase may be attributed in some measure to 
the same cause which is operating just the reverse with 
such a number of other species, namely, cultivation—the 
extended cultivation of various tracts of clover by agri- 
culturists, this plant constituting the pabulum of both 
species. : 

In this country Colias edusa occurs much more 
commonly than C. hyale, the reverse being singularly 
the case on the Continent. 

Danais archippus is a species which has the last few 
years occurred in this country in considerable numbers 
—chiefly on the south coast. It is decidedly cosmopoli- 
tan in its distribution, being found over a great part of the 
globe. In America it is found from the Arctic Circle to 
the Tropic of Capricorn. Its occurrence in our own 
country is due, of course, to migration. It is a species 
that possesses a very powerful flight and is capable of 
withstanding great vicissitudes of climate, and in addition 
two species of plants, Vinca major and V. minor, very 
closely allied to oneof itspabu/a, occur abundantly on rocky 
places in the south of England ; so that it isnot at all un- 
likely to establish itself over here at some future date, as 
it has already done in Australia and New Zealand, etc. 

(To be continued.) 
SS 

InJuRious Action oF NorsrE.—Dr. W. B. Platt (Popular 
Science Monthly) formally recognises noise as one of the 
chief injurious influences of city life, and makes sugges- 

It occurred all over the British Isles, as far north , tions for its limitation, such as the abolition of church bells. 

| 
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Mweviews, 
Alkali Works Regulation Act, 1881. Twenty-fourth 

Annual Report on Alkali, etc., Works, by the Chief 
Inspector. Proceedings during the year 1887, pre- 
sented to the Local Government Board and to the 
Secretary for Scotland. (London: Printed fer Her 
Majesty’s Stationery Office.) 

There still exist educated and intelligent persons not a 
few to whom the nature and the necessity for the so-called 
Alkali Act are perfectly unknown. The case is this: in 
the manufacture of alkali from common salt by the 
Leblanc process, the salt is converted into sulphate of 
soda, or salt-cake, by heating with sulphuric acid. During 
this process all the chlorine of the salt, which is more 
than half its entire weight, is given off in the state of 
hydrochloric acid gas. Inthe earlier days of this impor- 
tant manufacture this acid was allowed to escape freely 
into the atmosphere, when it became the cause of abun- 
dant mischief to all kinds of vegetation in the districts. 
An Act was therefore passed, compelling manufacturers 
of alkali to condense the acid vapours given off. Similar 
enactments were made to control the escape of other acid 
and corrosive fumes, and the working of this Act was 
placed in the hands of a Chief Inspector and a number of 
assistants. It was feared at first that this legislative in- 
terference would gravely compromise the position of an 
‘industry of great national importance. But, thanks to 
the scientific resources, the practical judgment and the 
tact of the first Inspector, the late Dr. R. Angus Smith, 
the end desired—the protection of the public—was 
attained without any injury to the trade. It may even be 
said that the vapours which were once simply a nuisance 
have now become the main source of profit of the alkali 
manufacturer. 

The total number of works registered under the Act 
was, in 1887, in England and Ireland 927, and in Scot- 
land 198. 

It is a very gratifying feature, brought out in the report 
before us, that the escape of acid gases is considerably 
less than what the law stipulates. Thus the maximum 
amount of hydrochloric acid tolerated by the Act is one- 
fifh of a grain per cubic foot of chimney-gases. The 
quantity actually escaping is only half that limit. The 
escape of sulphurous acid from the lead chambers is very 
little more than one-third of the limit laid down. An 
additional ground for congratulation is the fact that this 
improvement has been cffected not by a system of prose- 
cutions, but by an investigation of the causes of any 
irregularity complained of and by suggestions as to its 
removal. Only four prosecutions under the Act have 
taken place during the year, three of them for neglecting 
to register works liable to inspection under the Act, and 
the fourth at a manure-works, fur neglecting to use the 
best practicable means of arresting noxious gases. 

The report duly notices the struggle now taking place 
between the process of Leblanc and the so-called 
ammonia-soda process of Solvay. About three millions 
of money are supposed to be invested in the Leblanc 
process in this country, which will be to a great extent 
wasted if that process has to be abandoned. 

The total quantity of salt used in the United Kingdom 
in the Leblane process is 649,867 tons yearly, whilst 
158,636 tons are consumed in the ammonia-soda process. 
A fearful nuisance connected with the Leblanc process 

is the production of so-called ‘‘ vat-waste,” a material 
which on contact with any acid, even the carbonic acid of 

the atmosphere, gives off sulphuretted hydrogen, whilst 
an offensive liquid drains away from the mounds of this 
refuse, often finding its way into water-courses. 

Ot this offensive material there are now 1,500,000 tons 
produced annually. At Widnes, in Lancashire, these 
deposits cover 450 acres of ground, and contain above 
8,000,000 tons, to which 1,000 tons are added daily. 
Such being the condition of things, it is very satisfactory 
to learn that two processes are being elaborated, each of 
which bids fair to extract the sulphur from these 
mounds, thus rendering what is now a nuisance to all 
parties, harmless to the public and profitable to the 
manufacturer. 

The present Chief Inspector, Mr. Fletcher, points out 
a number of inconsistencies in the provisions of the Act. 
Thus any escape during the manufacture of sulphuric, 
nitric, or hydrochloric acid (above the proportion legally 
fixed) renders the proprietors liable to a penalty. But 
an escape of these acids to any extent whilst being used 
—not made—falls outside the provisions of the Act, and 
the inspector cannot interfere. But suppose the manu- 
facturer, in order to abate the nuisance, attempts to con- 
dense the fumes, he then becomes a “ maker” of the 
respective acid concerned; the works must be duly 
inspected, and if the method of condensation adopted is 
insufficient, he is liable to prosecution. 

It appears that the production of sulphurous acid is 
regulated by the Act only when it is generated in order 
to be ultimately converted into sulphuric acid. If it is 
made for any other purpose, or with any other result, it 
is exempt from inspection. Thus the production of acid 
fumes from the combustion of fuel rich in sulphur is the 
cause of a frightful nuisance, but it completely escapes 
control. The inspectors, therefore, suggest that the 
present Alkali Act should be superseded by a general 
Noxious Vapours’ Act—a very desirable step. 

Model Engine-making. By J. Pocock. London: Swan 
Sonnenschein, and Co. 

A book intended to help ingenious boys to make un- 
mechanical model steam-engines with the least possible 
apparatus. We confess to a horror of those hissing 
little monstrosities called ‘“ model” steam-engines ; the 
manufacture of them serves no useful purpose, unless it 
be to keep idle hands from mischief, as their educational 
effect cn the manufacturer must be wé/, the builder’s 
efforts appearing to be chiefly directed towards making 
something as unlike any engine that was ever made, 
since the days of Newcomen and Trevithick, as possible. 

The model engines illustrated and described in this 
little book are just what amateurs have kept on making 
for the last thirty years, neither better nor worse, faulty 
in construction, crude in design, and “ sloppy” in work- 
manship. 

Cannot the amateur be instructed how to make some- 
thing a little more modern than oscillating cylinder 
locomotives and table-engines ? 

The Navigable Balloon in War and Peace. By General 
W.N. Hutchinson. Eastbourne: Farncombe and Co. 

There exists a very general belief that every invention, 
if only practicable and successful, should be greeted as a 
boon without sufficient regard to the character of its 
possible results. This belief will, on careful considera- 
tion be found to be a grave mistake. There are, of 
course, inventions—it would be invidious to point out 
instances—which are unmixed benefits to mankind. 
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There are others, such as the lucifer match, where the 
good does little more than turn the scale ; and there are, 
lastly, a class where the apparent evil results are likely 
to counterbalance, if not to overbalance the good. 

It is a strange and painful fact that in the present day 
the attention of inventors is more than ever turned to 
devices for the wholesale destruction of human life and 
of property. This is obviously a subject so largely 
mixed up with moral and political considerations as to 
fall very barely within our legitimate scope. But we 
may point out that recognised governments may, perhaps, 
refrain from the employment in war of ‘‘high” explo- 
sives, of aerostats, submarine boats, etc.; but will 
treasonable societies be so scrupulous? We fear not. 
It is, indeed, noteworthy that the chief use of the “ high” 
explosives hitherto made for the destruction of human 
life has been in the so-called “ private war” waged by 
such bodies against governments. 

It must also be considered that the ‘navigable 
balloon” will be of immense advantage to the ordinary 
criminal. He can come in the night, sailing unseen over 
the heads of policemen or soldiers, and break into banks, 
warehouses, mansions, etc., at upper windows or sky- 
lights. In the morning no trace of him will be left, and 
there will be no clue to suspect any one of the inhabitants 
of the globe more than any other. For murder or other 
outrage the facilities will be as much increased as for 
robbery. 

Hitherto, and especially of late, the criminal classes 
have shown themselves fully alive to any inventions 
which promise to subserve their objects. Why, then, 
should they hesitate to use the “‘ navigable balloon ” ?- 

Of course the utter proscription of such inventions 
would be practicable only if all nations would agree. 
But, unless we are wrongly informed, the Austrian 
Government has shown a good example by suppressing an 
invention which would doubtless have been useful to its 
possessors in war, which would have given man com- 
plete safety in dealing with wild beasts, but which would 
have opened the door for robbery and murder on the 
vastest scale. 

Geology for All. By J. Logan Lobley, F.G.S. London : 
Roper and Drowley, 29, Ludgate Hill. 

This little book contains the substance of a course of 
lectures delivered at the City of London College in 1887, 
which appeared in a series of articles written for the 
Industrial Review by the author. 

It was a happy thought to have these articles repub- 
lished in book form, as they make a concise introduc- 
tion to the study of geology as a science, and can be 
recommended to any one who desires to gain a general 
knowledge of the composition and classification of the 
rocks forming the earth’s crust, without taking the science 
of geology as a regular study. 
We think that the author has been very successful in 

writing a small, comprehensive book on geology that is 
interesting and attractive to those requiring only a general 
knowledge of the subject, and at the same time has pro- 
duced a work that will serve as a good introduction to 
a more complete study of the science. 

— SS 
Causes or Menrat Puenomena. — According to an 

American contemporary, Dr. S. V. Clevenger is en- 
deavouring to work out the proposition that “mental 
phenomena are modes of chemical energy.” 

SCIENTIFIC NEWS. [Aug, 17, 1888. 

BRITISH MEDICAL ASSOCIATION. 

ABSTRACT OF THE PRESIDENTIAL ADDRESS BY WILLIAM 

T. Gatrpner, M.D., LL.D. 

ioe seeking about for a topic on which I might occupy 
your attention this evening, I have been led to make 

some special reflections on the curious survival among 
us of an ancient way of thinking that is presented to 
the mind by the designation in English of the physician, 
or, as Chaucer has it in his well-known Prologue to the 
“Canterbury Tales,” the ‘ Doctour of Physike.” I do 
not know if it has occurred to many of you to observe 
that inno other language than our own has this survival 
occurred. The surgeon—chirurgus—has, indeed, kept 
from a very remote antiquity the title which was given 
to him in the days of his subjection as the handworker or 
operator under the direction of the physician. But the 
most remarkable thing about this last, and conventionally 
the higher, title is that while it seems to recall a time 
when the medical art was distinctively associated in the 
minds of men with the study of duc, and when the 
healer of the sick was regarded as in a very special, if not 
exclusive sense, a student of nature, it is very hard to dis- 
cover from the traditions of language, either our own or 
any other, when this idea first took shape—how and 
when the notion began to be entertained that the most 
fitting title for the most highly honoured representative 
of the medical art was to call him, distinctively, a 
naturalist, or, if you will, a natural philosopher or 
physicist. It has occurred to me that it may not be an 
altogether unprofitable task for one who holds a chair in 
this University popularly designated as one of Physic, to 
inquire how the idea represented in this word physic 
came first into existence, and how it got floated into 
such a degree of popularity as not only to have prac- 
tically displaced to a considerable extent in our own 
language the much older one of medicine —that is, heal- 
ing—as applied to the art itself, but to have got itself 
into currency as applied to the very tools of the art, the 
drugs with which the physician, so called, was supposed 
mainly to work his cures. I hope to be able to show 
you that these words physician and physic have relations 
with some of the very best and highest traditions of 
antiquity, and that it may be possible for us even now 
to make an application of them which will repay and at 
the same time justify their retention in the English lan- 
guage, although, it may be, tending also to discover 
certain deficiencies which still unhappily exist in our 
systems, both of medical and general education. 
My argument, in other words, will be this:—For a 

series of indeterminable ages, from the time, very pro- 
bably, of Hippocrates downwards to what we call the 
dark or middle ages, the tradition has continuously 
existed that the healer or physician of the highest class 
ought also to be, in a very real sense of the word, a 
naturalist or perhaps a man of science (physical science 
being, of course, understood); that it is his prerogative to 
be trained and exercised after the best manner and 
according to the most thorough discipline of the science 
of his age; and that he ought to be (or, at least, that he 
has been in very remote times) regarded as being admir- 
able and trustworthy as a healer or physician chiefly in 
proportion to the confidence reposed in him as a natura- 
list, that is, a humble, reverent, and exact follower and 
student of nature. 

You are all familiar, no doubt, with the magnificent 
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opening of the “ Novum Organum,’* which ascribes to 
man as the “minister (or servant) and interpreter of 

_ Nature” only so much either of power or of knowledge 
as he has gained by observing the order of nature, 
outside of which he neither knows nor can do any- 
thing. Now, it is a curious fact, which has not 
escaped the editors of Bacon in recent times,f but which 
may require, nevertheless, to be brought to your notice, 
that the very word or phrase here used to desig- 
nate the limitations imposed upon the power of man 
in reference to Nature is the one which, in a very 
remote age, had suggested itself to Hippocrates as 
specially indicating the function of the healer. He is, he 
must be (according to Hippocrates), ‘‘the servant of 
Nature ’—arnpérys dvcews. Noris thisa mere accidental 

_ expression, which might be passed over as a coincidence 
not extending below the surface. On the contrary, the 
expression is taken up and specially commended by 
Galen (surely the best of all authorities on such a point) 
as being of the very essence—the key-note, as it were— 
of the Hippocratic teaching, with which all the later 
authorities (Aristotle and the Peripatetics), as he tells us, 
were essentially in accord. 

But to return to Hippocrates and his remarkable decla- 
ration, that the éazpos, or healer, is the servant of Nature 
(gvcts). This expression, as I have already said, is no 
merely casual one in the writings of Hippocrates ; for 
Galen remarks upon it, and (in the full knowledge, 
therefore, of all that could be said for or against the ex- 
pression by. rival sectaries) he does not hesitate to de- 
clare that Hippocrates was “ fhe first to observe the 
works of Nature:” and that he “is always ad- 
miring and insisting upon the sufficiency of Nature, 
whereby what is necessary for the life of all ani- 
mals is done «déééaxtos—that is, spontaneously, and 
without apparently conscious effort.” He thus places 
Hippocrates distinctly in advance of, if not above, Aris- 
totle and the Peripatetics, in respect of originality in the 
study of @vors ; and he further maintains that Erasis- 
tratus, the Alexandrian anatomist, had adopted an in- 
consistent attitude towards Nature, and that his followers 
had exposed themselves to ridicule by their unintelligent 
criticism on what was simply a development by the Peri- 
tetics of the physiology—that is, Nature-teaching—of 
Hippocrates. It is not necessary to go into this old con- 
troversy now further than to show that, by the very fact 
of its having become a controversy at all, the posi- 
tion of the tdzpos, or healer, as the “servant of 
Nature,” must have been very well known not only 
to Galen, but probably also to Aristotle : and through these 
to the Arabian physicians and to the whole of the middle 
ages, of which they were the teachers and lawgivers. 

Nor did Hippocrates, the father of medicine, escape 
the reproach which it has been so easy and so profitable 
in many ways to fling at those who, in a later day, have 
proceeded in accordance with his precept, if not his 
example. We hear chiefly from Pliny and Ceelius 
Aurelianus of a certain Asclepiades of Bithynia, a con- 
temporary of Cicero, whose true character it seems 
rather difficult to decipher, but who at least may be 
said to have been a fashionable physician in Rome, with 
a brand-new system of his own. Asclepiades, whose 

* «TTomo, Natura minister et interpres, tantum facit et intelligit 
quantum de Natur ordine re vel mente observaverit, nec amplius 
scit aut potest.”—Aph. i, 

t See note at p. 157 of Ellis and : 4 Spedding’s edition of Lord 
Bacon’s works, vol.‘i., 1870, : 

role in the treatment of disease seems to have been one 
of constant interference, or, as we should say, of meddle- 
some physic, only (it is believed) using as a rule and in 
a temporising kind of way, the mildest and most agree- 
able of medicines,* had, of course, no appreciation at all 
of anyone who, in his character of a healer, professed to 
be a “servant of Nature.” He said, in fact, that, in 
speaking of nature as a kind of intelligent principle, 
Hippocrates was (not to put too fine a point upon it) talk- 
ing nonsense. Nature is too often bent, not upon heal- 
ing the man, but (as a witty member of this Association 
once said in my hearing) on putting him into his coffin ! 
Hippocrates, as the servant of Nature, is simply a waiter 
upon death (Qavazov pereznv). The true business of a 
physician is to ‘make himself master of the occasion ” 
—that is, to shove old Dame Nature out of the way, 
perform the cure /ulo, cito, ef jucunde, and claim all the 
credit, which, no doubt, he did in Rome, as the quacks 
in all ages have done everywhere, with great comfort 
and adyantage to himself, and (let us hope) with the 
minimum of injury to his patients. 

The truth and the falsehood that underlie this old- 
world argument I will not attempt to discuss this even- 
ing, having done so already on more than one occasion. 
Iam alluding to it now mainly to show that the posi- 
tion of him whom we now call the physician, in refer- 
ence to @vois, was a well-recognised one long before 
the origin of the term P/y'sicus, as applied to him in 
the Latin of the Middle Ages and the French of the 
thirteenth century—from which, in all probability, 
we have derived our English word. What I have now 
to do is to inquire how far we are maintaining, in this 
nineteenth century of ours, the position assigned to 
Hippocrates by Galen (and, I have no doubt, rightly 
assigned) of being prominent among the seekers into 
ors, or, at all events, capable workers in this field, in 
accordance with the methods and advances of modern 
physical science. 

It may be not unimportant for this purpose to remark 
that, so far as we can judge of him from literature, the 
physician of the middle ages, though retaining the name, 
was in a very small degree, if at all, cultivated according 
to the type. Chaucer’s Doctour of Physike, though very 
far indeed from being a pedant, was assuredly much 
more of a learned than of a scientific physician. The 
fate of Roger Bacon in the century before Chaucer was 
an amply sufficient warning to the good-natured and 
easy-going doctors of his time that anything like original 
research into @vois was dangerous—nay, liable to be 
proscribed and punished with imprisonment, perhaps 
with the faggot, unless it proceeded exactly on the lines 
of St. Thomas Aquinas, the “angelic doctor.” It was 
very much easier and more comfortable, in every way, to 
stick to Hippocrates and his “ humours,’ where every- 
thing was sure and safe; and to add a little astrology, 
which at least was permitted, if not encouraged,} and 

* He is reported to have been the inventor of the phra-e, ‘‘ Tuto, 
cito, et jucunde,” as applied to medical treatment in general. But 
he also employed, according to Pliny, magical remedies to a great 
extent. (See Le Clerc: Histoire de la Médecine, 2nd partie, 1. 3, 

cc. 4-7-) 
t Judicial astrology, however, which (according to Naudé) was 

‘enfant supposé de l’astronomie,” was (he says) very properly 
condemned by the Church, “‘ non point comme suspect de magie, 
mais comme une science vaine et chimérique, gue stellis ca que 
gerunter in terra consecret ; qui veut pénétrer dans nos destinees, et 
qui par la témérité qu'elle a de vouloir s’égaler 4 la Providence, en 
fouillant dans l'avenir, combat directement la religion.” So that 
Chaucer's Doctour of Physike was, perhaps, a heretic after all ! 
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could get no one into trouble. And when we come down 
more than a century and a half to Rabelais, two centuries 
to Montaigne, three centuries to Moliére and Guy Patin, 
we find the position still much the same, or rather, in all 
probability, worse as respects the physician, although 
surgery and anatomy may have been making some 
steps in advance. I apprehend that the doctor of medi- 
cine in the middle of the seventeenth century in France, 
unless he has been caricatured out of all recognition 
by Moliére, must have been altogether the most stupid, 
pompous, brainless formalist that ever in any age of the 
world practised the art under a learned title. The 
satirical portrait of Thomas Diafoirus, and the magnificent 
installation of Argan in the “‘ Malade Imaginaire,” remain 
for us and for our remotest successors, to show how the art 
of healing may degenerate under the influence of scholas- 
ticism, and how base acreature it was at least posszble 
to represent a “physictan” as having become in the 
days of Louis XIV., in the midst of a most brilliant 
outburst of literature and art, at the very time when 
Harvey’s great discovery was slowly making its way 
against prejudices derived from the darkest of the middle 
ages, and the still overpowering authority of Aristotle 
and of Galen. 

But at this time the Faculty of Medicine in Paris was 
probably the last retreat of obscurantism in all Europe, 
at least within the domain of the physician. In Italy, in 
England, in Switzerland, in Germany, and in the Low 
Countries, the spirit of observation and experiment was 
awakening from a long sleep ; and in many departments 
—anatomy, botany, physiology, surgery—things were 
moving on apace; but the physician was almost every- 
where belated in the race. Even down to the last 
century, the man of /earning (of the type of Linacre and 
Caius) in the Royal College of Physicians of London 
greatly predominated over the man of science, as exem- 
plified in William Harvey ; while Oxford and Cambridge, 
which alone could open the portals of the College, were 
absolutely mowhere as schools either of science or of 
medicine; and neither taught, nor professed to teach, 
anything but a mostly medizval curriculum. And thus 
it came about, so late even as the year 1815, that the 
curious anomaly of the ‘double qualification ”” obtained 
a legislative sanction in English medical education. For, 
while in most European countries, the State and the 
universities co-operated in arranging and controlling 
the issue of a single qualifying diploma for the general 
practitioner, the Royal College of Physicians of Lon- 
don was still too much the college of a learned 
caste to allow of their exclusive privileges being 
shared by any but university graduates; while the 
two great English universities were altogether too 
helpless, as regards the necessary discipline of a medical 
career, to make it even possible for them to afford the 
slightest assistance. The Royal College of Surgeons, on 
the other hand, which had for ages concerned itself only 
with anatomy and surgery, to the exclusion of physic, 
continued on the even tenour of its way, including in its 
membership men ignorant of Latin, but instructed as 
regards fractures, dislocations, and surgical procedures 
gererally; while the Worshipful Company of Apothecaries, 
cleverly perceiving and taking advantage of the enormous 
gap which was at once apparent between the technical 
discipline of the pure surgeon and that required for the 
all-round practice of the medical profession, marched into 
a position of legal independence through this gap, and, 
from being the humble servants of the physician, obtained 

\ 

‘ 

for their licentiates not only the exclusive right to dispense C 
medicines, but the status of prescribing them also, and 
thus a perfectly just and well-earned rivalry with the © 
physician all over England. 

What I am chiefly concerned to bring under your 
attention, however, in this connexion is that, aecording 
to the historical development, or evolution, of medical 
education in this country, and especially in England, 
the physician, in the sense of Nature studiosus, the 
devotee of Gvors, as aforesaid, stood a very fair chance 
of being altogether, and finally, suppressed and wiped 
out of existence. 

From the earliest days of my experience as a teacher 
it has been customary with me to use expressions and 
to act in a spirit, of which you may readily judge for 
yourselves from the following brief paragraph, taken 
from an address to students of medicine, delivered more 
than twenty years ago: “The first lesson to be learned 
in order to make all other lessons possible is, in my 
opinion, this—to deal very largely with things and not 
with mere words; to realise as much as you can all your 
instruction by making it your own through personal 
observation; to suffer nothing, if it can possibly be 
avoided, to lie in the mind as a dead weight of vocables, 
oppressing the memory and dwarfing the intellect; but 
to bring everything into the living light of fact and of 
nature, and thereby at once to assure to yourself the 
truth and exactness of your. knowledge, while at the 
same time you are stamping it down upon the memory 
by the most sure and lasting of all technical methods.” * 

No one can be more ready than I am to admit that 
there are—nay, that there must be—limitations in the 
very nature of the case to the too absolute recognition of 
this ideal. It is said by some that the spirit of modern 
science is ungenial and hard, even pitiless, and therefore 
not at all fitted for the ministrations of humanity; that 
it tends to make the suffering man, the patient (as we call 
him), into a mere case—a thing to be observed and noted 
rather than a man of like passions with ourselves, and 
therefore to be treated with consideration and sympathy. 
There may be just a grain of truth in this; and to what- 
ever extent itis true, we of this medical school claim to 
be aware of the fact, and to be ever on our guard against 
the tendency. But none the less it may be affirmed with 
entire truih, and with cumulative evidence if need be, 
that all the evils inflicted on poor suffering humanity by 
the physician as scientist have been but a drop in the 
bucket as compared with those which have sprung from 
the too slavish adoption of traditions, in which there 
never was any trace of the sc’entific spirit at all. 

I shall venture to anticipate—because I am well assured 
that anything I can say here will only give expression 
to what willstill more clearly emerge from the forthcoming 
address in physiology by my esteemed colleague Professor 
McKendrick—some of the discouragements to which I 
referred a moment ago, the difficulties we experience in 
training our students adequately on the lines we have 
laid down from them. These difficulties are manifold, and 
they are not of our making, nor are they peculiar to 
Scotland. I have only time now to refer to two of them. 

The first of these difficulties belongs to the medical 
curriculum, in which, although chemistry, botany, and 
natural history have long been with us a necessary part, 
and, so far as they go, a well-conceived and valuable 
scientific basis for the more technical part of our teach- 
ing, nevertheless physics proper—or, as we call it 

* “Medical Education, Character and Conduct,” etc., p. 70. 
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the laws of matter, is still but very imperfectly recog- 

nised. This great omission has arisen, no doubt, from 
the fact that these laws were supposed to be taught, and 

in a measure were taught, in connection with chemistry, 
which, from its old hereditary relations with pharmacy 
and the pursuit of the philosopher's stone and the elixir 
of life, had from time immemorial a claim on the physician. 
But when we consider how completely modern science 
has demonstrated the subordination of living bodies and 
physiological processes, not to a wholly detached set of 
laws termed vital, but to all the most elementary Jaws of 
matter ; and, further, the correlation of all the physical 
forces throughout the universe, so that the living body 
and its environment act and react on each other through- 
out infinite space and time, it will be readily admitted, I 
think, that some kind of systematised instruction in 
physics, and not a mere elementary examination in 
mechanics, should be an essential part of an education 
with a view to the medical profession. 

But this leads me directly to the other difficulty, or 
disadvantage, under which the Scottish universities have 
hitherto laboured in endeavouring to restore to the heal- 
ing art its ancient association with the study of Nature. 
And this is by far the graver difficulty of the two, inas- 
much as its rectification depends in no degree upon us or 
upon any possible change in the medical curriculum, but 
upon what amounts to a practical readjustment of the 
entire edifice of general education. 

The evil to which I now refer, as some of you have 
already no doubt perceived, is the extremely unprepared 
state in which the minds of most boys and young men 
are found at the time of their leaving school as 
regards the most elementary truths and methods of 
physical science, and of the observation of Nature. 
It is now more than a quarter of a century since this 
great defect in the English public schools attracted the 
attention of a Royal Commission appointed in 1861, and 
there is no reason to suppose that in Scotland, at the 
time in question,the state of school education was in this re- 
spect much better than in England. Evidence of the most 
convincing kind was given in 1872 before another Royal 
Commission to the effect that “ the limitation of the exami- 
nations (under this revised code) to the subjects of read- 
ing, writing, and arithmetic unfortunately narrowed the 
instruction given in the elementary schools; and that 
this change, together with the lower standard adopted in 
the training and examination of pupil teachers and the 
curtailment of the syllabus of the training colleges, exer- 
cised a prejudicial effect on the education of the country.” 
I am well aware, indeed, that in Scotland, and even in 
our own city of Glasgow, there are schools which have 
already made some considerable advances in the 
direction here indicated, and that in the old High 
School of Glasgow, in particular there exists now a 
chemical laboratory such as would do no discredit to 
any university. But as regards the schools throughout | 
the country, the advance has been so slow that for a 
long time to come our boys will leave their schools, 
and our young men will continue to enter the 
universities, in a state of great mental unfitness to 
grasp even the most elementary ideas of physical science, 
and therefore requiring more than ordinary care to en- 

the preparation in pAysics which will shortly become all- 
in-all to the true physician. ; 

I have inow to ask your attention, for a very few « 

minutes only, to a concluding topic, which I approach, 
indeed, not without fear and trembling, but which is of 
too much prominence and importance in itself, in con- 
nexion with the subject of this address, to allow of my 
passing it by without some reference. 

Probably there may be some of you here present who 
have been led to take note of a proverb, which I am 
bound to say I have not been able to trace to its source, 

| but which I suspect to have been the growth of that 
medizeval period to which allusion has already been 
made in the course of this address: ‘‘ Ubi tres medici, 
duo athei.” Iam not concerned in tracing out for you, 
even if I were able to do so, the most probable origin 
of this defamatory saying, nor shall I spend many 
words in venting my honest indignation upon it as 
a calumny and a reproach. It will be wiser and 
more profitable in every way to take it as it stands—as 
an example of what the late Earl Russell said of proverbs 
in general—“ the wisdom (or in some cases the foolish- 
ness) of many,” accentuated and condensed into a telling 
phrase by “the wit of one.” From this point of view it 
may be that there is something more or less worthy of 
careful reflection in this proverb, even if we should dis- 
own it in its literal acceptation. But I need scarcely say 
to those who are at all conversant with philosophical 
studies, that to have been accused of atheism in the 
middle ages may be quite the reverse of a real reproach 
to any man or set of men. From the time of Socrates 
downwards, indeed, this reproach has been a part of the 
stock-in-trade of vindictive, even if sincere, ignorance 
and bigotry all over the world ; and to have been tabooed 
with atheism is often, almost without qualification, a pass- 
port into the ranks of those who have kept alive the 
flame of the human spirit, tending, and often vainly 
struggling upwards, to escape from the jargon of scholas- 
tic controversies and the mephitic vapours of ecclesiastical 
strife. From this point of view it was inevitable—nay, 
it was essential—that the physician or naturalist, in so 
far as he really was or aimed at becoming such, 
should incur this reproach. The marvel rather is, to 
us of this nineteenth century, that those who incurred 
it should have done so little to deserve it. The 
reproach from a philosophical point of view, inconsistent 
with atheism, but not seldom conjoined with it, of tam- 
pering in an evil sense with magic was sure to be 
launched in those days at men who professed to be suc- 
cessfully investigating the secrefa nature by other than 
the most orthodox methods. And the prosecution and 
imprisonment of Roger Bacon on the one side and of 
Galileo on the other, not to speak of the numerous 
“martyrs of science” both before ‘and after these, will 
remain as an imperishable record of the blind and im- 
practicable spirit of medizeval dogmatism, which, cover- 
ing itself with the mantle of religion, stood athwart 
the path of the physician for hundreds of years. 
But although the condemnation on the side of 
godlessness came most easily and naturally out of 
the mouths of ecclesiastics, it is not by any 
means to be inferred that, either in ancient or 
modern times, it has been confined to them. Even 
in the kindly and thoroughly human word-picture 
drawn for us by Chaucer, of the typical ‘ Doctour of 
Physike,” in the Prologue to the “ Canterbury Tales,” 
line 440, it comes out that while— 

“* Wel knew he the old Esculapius, 
And Dioscorides and eke Rufus, 
Old Hippocras, Hali, and Gallien, 
Serapion, Rasis, and Avicen, 
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Averrois, Damascene, and Constantin, 
Bernard, and Gatisden, and Gilbertin ”— 

yet, alas! asa sad balance in the way of defect to all 
this learning of ancient, and also of then quite modern 
date, it is quaintly and humorously added, in a single 
line, without even an attempt at amplification or excuse, 
that— 

“ His studie was but little on the Bible.” 

This, then, is the position and stigma that we have to 
deal with as physicians or students of Nature and science 
in the present, as in all former ages, in proof of which you 
will allow me simply to refer (without at all dwelling upon 
it) to an article in the actually current number of the 
Contemporary Review.* I will, therefore, close this address 
with a very few thoughts of my own on the subject, not 
at all in the way of controversy or of recrimination, but 
as expressing the matured convictions of a lifetime on a 
theme which must needs come home to every man’s 
conscience in the exercise of our profession, and on which 
I should despise myself if either the desire of saying 
smooth things or the fear of saying the opposite were 
to move me in the least degree in addressing an assem- 
bly like this. 

That the active ministry of the healer, if fitly and 
diligently pursued in a serious and nota sordid spirit, 
cannot possibly tend to irreverence or to what I would 
call essential atheism or godlessness, is, I think, so 
obvious that it is only wonderful that any doubt should 
ever have arisen on the subject. That ministry is the 
ministry of the body, no doubt; physical, therefore, in 
its aim; physical also, to a certain extent, in its limita- 
tions; and I am not one of those who would argue that, 
because it is so, the physician is thereby degraded and 
straitened unless he is also constantly invading the pro- 
vince of the religious teacher. But when we con- 
sider how closely the one province trenches on the 
other, and, further, that in all the greater and 
graver crises of the lot of man on this earth—birth 
and death, sickness and’ health, moral contamina- 
tion producing disease, and, on the other hand, physical 
disease inducing moral aberrations, and, with or without 
these, positive insanity—we must acknowledge that the 
spiritual element in man is brought necessarily into the 
sphere of the physician’s daily work. Iam confident 
there is not a man in this room who will not emphati- 
cally agree with me in saying that a physician who even 
inclines towards irreverence as his habitual attitude of 
mind is thereby disqualified from performing aright the 
greatest of all the services that at times he can render to 
the sick. 

The physician of the future will, I believe, be much 
more, instead of less, inclined to study the Bible than 
hitherto, and in this respect will differ greatly from the 
representative and typical “Doctour of Physike”’ of the 
“Canterbury Tales.” But he will study it in the spirit 
of modern scientific freedom and of historical research, 
not under the influence of mere tradition and ecclesias- 
tical authority. And thus only, as it seems to me, can 
the reconciliation of science and religion ever be brought 
about. 

The physician of the future will do well if he remem- 
bers always the pernicious despotism which has been 
exercised over his own art (though in a minor degree) 
by the fetters of these dead orthodoxies, and will there- 
fore be very slow to acknowledge their claims upon him 

* “The Scientific Spirit of the Age,” by Frances Power Cobbe, 
Contemporary Review, July, 1888, p. 126. 

to any more than a historical regard, even in the realm 
of theology. He will say of them, in the noble words of 
the Westminster Confession, which (but for the formula 
connected with it in our Scottish churches) might almost 
be taken as the Magna Charta of Christian liberty in all 
such documents, “All synods and councils since the 
Apostles’ times, whether general or particular, may err, 
and many have erred ; therefore they are not to be made 
the rule of faith or practice, but to be used as an help in 
both.”* But I desire you very specially to remark, as my 
own personal anticipation, shared, 1 have no doubt, by 
many of those now present, that the physician, in his 
character of student of Nature, will make, and in the end 
will establish, this claim to emancipation, not in virtue 
of any irreverent, much less atheistic tendencies, but 
for the very reason that he has access to a revelation of 
God distinct from the written revelation, and requiring a 
wholly distinct method of investigation. In obedience 
to this call he will, sooner or later, absolutely decline to 
walk in the leading-strings of ecclesiastical tradition. 
And in so doing he will (far from fulfilling old Dan 
Chaucer's satirical description) studiously insist upon the 
Bible, and especially the New Testament, and, above all, 
the recorded life, words, and works of our Lord Himself, 
as containing by implication the charter of his emancipa-- 
tion, and the only perfectly free religious atmosphere as 
yet opened to human thought and inquiry.—Zancet. 

SD 

CORRESPONDENCE. 

The Editor does not hold himself responsible for opinions expressed 
by his correspondents, nor can he take notice of anonymous com- 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 

“WHENCE COMES MAN?” 
Mr. Bell, the author of the above-named book, writes to 

complain of ‘a strange mistake” in the notice of it which ap- 
peared in your issue of July 27th. The ‘strange mistake” 
is the substitution of the word ‘‘ private ” for ‘‘ privative,” in 
a quotation from his book, and Mr. Bell finds therein reason 
sufficient for the expression “rigmarole” as applied to his 
remarks. I hasten to assure him that the mistake is due 
wholly to the printer, and that my critical comments are in no 
way connected with or influenced by it, as I perfectly ap- 
preciated his use of the word “ privative,’ although I made 
no special allusion to it. As a matter of personal opinion I 
may perhaps be allowed to say that, with a little more care, 
Mr. Bell might easily have seen that no part of my criticism 
depended in any way on the “strange mistake.” 

THE WRITER OF THE REVIEW. 

SHOWERS OF FROGS. 

Iread in the papers various accounts of “ showers of frogs ” 
of recent or former occurrence. Butido not see that any 
one, except ‘‘Korax,” in the Evening News, alleges having. 
actually seen the frogs falling. It may even be doubted 
whether he ican be regarded as an eye-witness, since he 
merely speaks of people putting up their umbrellas ‘to ward 
off the living shower.” Where the little amphibians are not 
seen 
have come, not from cloud-land, but from some sheet of water. 
That whirlwinds may occasionally carry frogs up aloft along 
with other “ unconsidered trifles” cannot be questioned, but 
such cases are doubtless rare. S20) 

* « The Confession of Faith, Agreed upon by the Assembly of 
Divines at Westminster, etc., chap. xxxi. : “Of Synods and Coun- 
cils.” 1643. 

in the act of falling, the probability is that they 
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RECENT INVENTIONS. 
\ The Sollowing list has been compiled especially for the SCIENTIFIC 

| and 6, Lord 

| NEws by Messrs. W.P. THOMPSON and Boutt, Patent Agents, of 
\ 323, High Holborn, London, W.C.; Newcastle Chambers, Angel 
Row, Nottingham ; Ducie Buildings, Bank Street, Manchesier ; 

Street, Liverpool. 

Drink.—A method of converting sea-water into a 
palatable drink has been patented by Mr. G. S. Hazle- 
hurst. To accomplish this an effervescent such as lemon 
kali and a corrective such as bismuth are mixed with 
sea-water, the result being a refreshing saline beverage 
that may be drunk during effervescence without causing 
after-thirst. The bismuth is used to counteract the pur- 
gative effect of the sea-water, and it also acts as a 
sedative. 

PRESERVING FisH.—A method of preserving fish has 
been patented by Mr. A. R. Roosen. Instead of cover- 
ing the fish when packed, first with an antiseptic powder, 
and then with ice, as is usually done, they are packed 
with an antiseptic, in a frozen state, which more effectually 
preserves them. To prepare this antiseptic ice, the 
water is first sterilized by boiling it with steam; the 
desired antiseptic is then added, and the solution frozen 
as quickly as possible. The strength of the solution may 

| be varied. 

Foorspatt Inrrater.—A football inflater has been 
patented by Mr. W. Fraser. The invention relates to a 
portable apparatus, and consists essentially of a combined 
plunger and air-chamber, working telescopically within 
an open-ended cylinder, with a coiled spring disposed 
between the bottom of the latter and a recess formed 
within the inner end of the former. The combined 
plunger, air-chamber, and cylinder are provided with 
valves respectively, the cylinder valve being at the 
entrance of the pipe of an outlet nozzle. The return 
movement of the piston is effected by a coiled spring 
| placed between the underside of a cap on the end of a 
piston-rod and a bridge carried across the open mouth 

| of the cylinder. 

| CameEras.—A shutter for photographic cameras has 
‘been patented by Mr. A.S. Newman. This shutter is 
made in two parts, which open inwardly on upright 
hinges at each side of the shutters, being arranged 
somewhat after the manner of a double casement window, 
and where the edges of same meet in the middle they 
|are formed so that in shutting they overlap one another 
so as to make a light-tight joint, and in addition are 
padded at such joint, andjalso at the top and bottom, so as 
to ensure a light-tight fitting all round, the hinges being 
placed behind projecting flanges all round the opening. 
This shutter is actuated by a pneumatic cylinder and 
‘loose piston therein, actuated by the operator with a com- 
pression-ball and tube. 

Bicycres.— A rear-driving safety bicycle has been 
patented by Mr. C. Grant. This machine is so constructed 
that it can be ridden by females in ordinary dress. The 
backbone proper is kept on a level with a horizontal line 
through the centre of the back wheel, so as to keep it as 
low as possible, except near the front wheel, where it 
curves upwardly and is jointed to the front wheel 
standard. The seat standard is secured to the backbone 
close to the back wheel, and the treadle shaft is situated 
\mmediately beneath this standard. No stay is placed 

\ 
| 

between the seat standard and the steering standard, 
and the portion of the backbone between the latter and 
the seat standard must be of sufficient length to afford 
ample room for a lady to enter between the same. 

Evecrric Switcu.—An appliance for making and 
breaking an electric circuit has been patented by Mr. 
H.K. Read. The switch employed in this invention 
consists of a centre spindle carrying a pair ot cross-arms 
arranged so that one is immediately above another, and 
such that the extremities thereof are capable of em- 
bracing the contact pieces, the grip being capable of 
regulation by means of bolts and nuts near the extremities. 
To ensure a very quick “ break,” the handle is made in- 
dependent in movement from the arms; its motion is 
conveyed to the arms through the intermediate action of 
a V-shaped spring, the two forks being pressed upon by 
pins on the collar, and the other end screwed down to 
the blade. Thus when the friction of the “contact” is 
absent the arm flies round very rapidly, the spring 
having been compressed before forcing the arms from 
the contacts. 

Musica InstRUMENT.—A musical instrument has 
been patented by Mr. S. J. Talbot. The instrument is 
played by strings, and the resonant chamber is con- 
structed of wood. To the back-board of the chamber is 
glued the curved front and the top and bottom pieces. 
The front board is provided with sound openings, and 
strings are stretched from top to bottom along the curved 
upper surface of the chamber, firmly secured at the 
bottom in any manner, and at the top attached to pins 
adapted to be turned by a key, so as to tune each string 
to the required pitch. The top of the front board is pro- 
vided with a raised portion, on which is laid a curved 
upper bridge of metallic wire. A lower bridge is placed 
diagonally across the face of the instrument, and also 
consists of metallic wire. Below the lower bridge 
each string is secured by a small staple. Fifteen strings 
are usually employed, and the curve of the front board 
is such that a bow may be drawn easily across any 
string without touching the next. The instrument is 
made tapering, and in playing the bow is drawn across 
the strings between the two bridges. 

PuHotocGRaAPHic Firm.—Mr. J. Brown has patented a 
photographic film. The invention relates to the prepara- 
tion of gelatine on a temporary flexible support, which 
is finally removed after the photographic image is 
obtained either in its monochromatic state or after 
colours have been applied. The film is formed as 
follows :—A sheet of paper is taken and coated with 
gelatine rendered insoluble, when this is dry another 
coating of indiarubber is laid upon it, to which is added 
a mineral oil, and when this is dry it is coated with a 
solution of cotton wool prepared with acid and dissolved 
in ether and alcohol. After this has dried it is again 
coated with a solution of gelatine, and on this surface is 
placed a layer of bromide of silver emulsion. This. 
bromide emulsion surface is ready to receive the mono- 
chromatic photographic image ; for the polychromaticimage 
colours are placed at the surface of the monochromatic 
image before the film of gelatine and gums is removed 
from its flexible support. After the colours are dry the 
film is transferred to a rigid support and the flexible one 
removed. 
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SALES. 
The Charge for Advertisements in this Column is Sixpence for the 

first sixteen words, and Sixpence for every succeeding eight words. 
Advertisements for this Column should be recetved by first post on 

Tuesday to insure insertion in the following number. 

For sale, Brotherhood 3-cylinder Engine, 6 in. by 7 in., 47. 
(London).—Address, S., 45, Clarendon Road, Southsea. 

For sale, double Launch Engine, by Plenty, 54 in. by 5 in. 
£20.—S., 45, Clarendon Road, Southsea. 

Greenhouse Stoves, portable, require no chimney, no fixing, 
cheap, and effective-—PETERS, BARTSCH, AND Co., Derby. 

A number of Microscope Objectives, Opera and Field Glasses, 
Thermometers, for sale cheap.—List on application to A. DANCER, 
3, Monton Street, Greenheys, Manchester. 

Set 50, coloured Photographic Lantern Slides of London, 6d. 
-each, sample 9d.—5, Hanover Buildings, Southampton. 

Field Glass, by Steward, Strand, nearly new, cost 90s., bargain, 
35s.-—HoLMEs, 13, Hollis Street, Leeds. 

Proctor’s ‘‘ Star Atlas,” and ‘‘ Universe of Stars,” 8s. free.— 
R. ROWLEY, 45, Camden Street, Derby. 

Astronomical Telescope, 33 by Wray, 4 powers, finder, tripod 
stand, 240s. Cost £25.—GOAMAN, Bridgeland, Bideford. 
Amateur Mechanics supplied with Lathes, Drilling, Planing 

Machines, Castings, etc, Cash, or easy payments.—Britannia Com- 
pany, 100, Houndsditch, London. 

Britannia Co. Soza-fide makers of 300 varieties of lathes, and 
other engineers’ tools. Prize medals. Makers to the British 
Government. 

Wanted, by two experienced Mechanics, Model Work to do at 
home (Mechanical or Electrical). Specialities and ideas worked 
out to drawings, scale, or size. Good workmanship guaranteed. 
Moderate terms.—P. R., 40, Westbury Street, S. W. 

Practical Hints on Electro-Plating, etc. One stamp.— 
Address, HENRIC, 234, Great Colmore Street, Birmingham. 

Amalgamating Brushes, Scratch-brushes, Polishing Sand, 
Calico Mops, Rouge and Crocus Compositions, Nickel Salts and 
Anodes.—HENRIC, 234, Great Colmore Street, Birmingham. 

Fretwork, Carving, Turning, Woods, Tools, and all 
requisites. Catalogue with 700 illustrations, 6 stamps.— HARGER, 
Bros., Settle. 

Do your own Electro Plating and Gilding. System inex- 
pensive. Particulars one stamp.—PERKS, 47, Alexandra Road, 
Richmond, Surrey. 

Steel Name Stamps, 3d. per letter. 
Post free—F. BALDWIN, Tuffley, Gloucester. 

Meerschaum and Briar Pipes Repaired, Mounted, or Cased, 
ambers fitted —W. GEORGE, 324, Essex Road, Islington, London, 

Minerals, Fossils, Cretaceous, Liassic, Carboniferous, Silurian. 
12 named specimens, 2s. 6d. free—CHAS. WARDINGLEY, Black- 
-wood Crescent, Edinburgh. 

Figures (set), 2s. 4d. 

EXCHANGES. 
Exchange Notices will be inserted in this Column at the rate of 

Sixpence for the first twenty-four words, and Threepence for 
every succeeding eight words, 

Advertisements for this Column should be recetved by first post on 
Tuesday to insure insertion in the following number. 

Grand pair of coupled high-class model Beam Engines, bright 
and complete, fitted with pumps, governors, throttle valve, made 
regardless of cost by Lord Scarsdale’s engineer, and made for work 
as well as show. Bargain, Half cash, half exchange.—295, St. 
Philip’s Road, Sheffield. 
New powerful Microscope, case, tongues, object-glass. Ex- 

change for 3 in. Electric bell, new, or offers.—JOHN COLLINGE, 
John Street, off Cross Street, Middleton, near Manchester. 

Splendid Solar Microscope, in case, by Nairne, six powers. 
Exchange photographic apparatus.— R1ipouT, Sunbury Common. 

100 Geological Specimens, named. Exchange, 10s. 
Approval.—Ho pen, Hoyland Nether, Barnsley. 

! offer Lawn Mower, 52-inch Bicycle, Lockstitch Sewing 
Machine, or Fret-Saw and Lathe, cost £5 5s., in exchange for 
Lathe.— Wellesley House, Colchester. 

SELECTED BOOKS. 

The Natural History and Epidemiology of Cholera. Being 
the Annual Oration of the Medical Society of 
London, May 7th, 1888. London: J. and A. 
Churchill. Price 3s. 6d. 

Darwin, Charles. By Grant Allen (English Worthies). 
London: Longman, Green and Co. Price ts. 

A Text-Book on Steam and Steam Engines. For the Use 
of Students Preparing for Competitive Examinations, 
By A. Jamieson, C.E., F.R.S.E., Prof. of Engineering, 
Glasgow Technical College. With 200 illustrations 
and four folding Plates. Third edition. London: 
Charles Griffin and Co. Price 7s. 6d. 

NOTICES. 

The Title Page and Index to Vol. I., now ready, price 3d. 
Binding Cases for Vol. I., price 2s. each, 
Cases and Binding, Vol. L., including Title Page and Index, 

price 3s. 
Vol. I., bound in cloth, with Title Page and Index, gs. 6d. 

—by post Ios. : 
The Back Numbers of ScientTIFIc NEWS can be obtained 

from all Booksellers and Newsagents, or direct from the 
Publisher, 138, Fleet-street, London, E.C, Price 3d. each, or 
by post 34d. 

METEOROLOGICAL RETURNS 
Fer the ten weeks ending on Monday, August 6th, 1888. Specially prepared for Scientiric News from official reports. 

Mean Temperature. Rainfall. Duration of Sunshine. 
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SCIENTIFIC TABLE TALK. 

By W. Marrieu Wittiams, F.R.A.S., F.C.S. 

Tue recently published report of Dr. Hans Reusch, of 
the Norwegian Meteorological Institute, on the earth- 
quakes that occur annually in Norway, appears to have 
surprised some of us who reside farther to the south, but 
a little reflection on the subject must show that Norway 
is one of those countries in which @ frior: considerations 
should lead us to expect a frequent occurrence of earth- 
quakes. 

It is well known that the regions surrounding our exist- 
ing and active volcanic centres are specially liable to earth- 
quakes. A glance at a map will show that the coast of 
Norway i is just that part of the continent of Europe which 
is the nearest to the most active European volcanic 
region, viz., that of Iceland. The places specially named 
in Dr. Reusch’s report are those nearest to Iceland. 

The islands of Vaer6é and Rést, where ‘doors and 
windows clattered and the slates of roofs were pitched 
off,” are the outermost and southernmost of the Lofoddens 
those which stretch out the nearest towards Iceland. Bodé, 
also mentioned, is on the coast just opposite to them. 
Ytter6, another place specially named, is an island stand- 
ing off the coast just opposite the southernmost extremity 
of Iceland, as Bodé, Rést, and Vaeré are opposite its 
northernmost extension, which just touches the Arctic 
circle. (See page 152 of this volume.) At and between 
these the maximum of shaking occurs. 

It is further to be noted that a very remarkable 
physiographical feature of Scandinavia attains its maxi- 
mum thereabouts. I refer to the terraces of till and 
alluvium which run up all the valleys opening on the 
west coast, whether those valleys be sea-paved and thus 
constitute the fjords, or whether they form the troughs of 
rivers or torrents in which all the fjords terminate. 

Before knowing anything about the earthquakes of this 
region (1877) I wrote as follows of the valley which opens 
out in a fjord nearly opposite to Ytteré: “‘ The valley of 
the Nid, like all the greater valleys of this region, is a 
gigantic staircase of two, three, or more, up to a dozen 
steps, the steps varying from 8 ft. or ro ft. to about 
roo ft. high, and with all breadths, from half a yard to a 
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mile or two. The top of each of these steps, 7.e., of the 
terraces in this part of this valley, are beautifully flat— 
ready-made croquet-lawns if merely rolled and mowed.” 

The upper terrace in all these valleys is about 600 feet 
above present sea-level, but is less in the southern valleys. 
About half-way between Ytteré (“ Hitteren” on many 
maps) and the arctic circle is a very curious island, Tor- 
ghatten, which is perforated from east to west with a 
tunnel 530 feet long, 66 feet high from floor to roof at its 
eastern entrance, and 250 feet high at its western or 
oceanward entrance. The roof of the tunnel varies from 
650 feet above sea-level on its west side to 530 on the 
east. It thus corresponds very closely to that of the 600 
feet ot the upper terraces of the valleys. 

Many curious traditions concerning the origin of this 
tunnel are extant, in spite of which 1 ventured to suggest 
the following, in the first edition of ‘‘Through Norway 
with a Knapsack,”’ published in 1859: ‘When the 
whole of the northern coast of Scandinavia was .some 
600 feet below its present level Torghatten was of course 
similarly lower, and the floor of this tunnel was washed 
by the low-tide waves. The waves of previous centuries 
had, aided by other agencies, such as frost and the gravi- 
tation of overhanging masses, formed this tunnel as an 
ordinary sea cavern, and the great upheaval had raised it 
to its present place.” 

Since the above was written the tunnel has been care- 
fully examined by a Geological Commission of the Uni- 
versity of Christiania, and their report confirms my 
general explanation, but shows that “ frost and the 
gravitation of overhanging masses ” have done more than 
I at first anticipated. The amount of débris on the floor 
is very great, and fully accounts for the additional 50 ft. 
ot height at the end exposed to the full sweep of the 
ocean. The original solid rock floor is correspondingly 
lower than the present rubble floor, indicating, if the 
general explanation be correct, a gradual or step-by-step 
upheaval, corresponding to that displayed by the inland 
terraces. 

I have seen “the Parallel Roads” of Glen Roy and 
Glen Spean, but interesting as they are, they are not 
comparable to the terracing of these Norwegian valleys. 
The causes materially differ. The shores of Glen Roy 
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are those of an ancient lake formerly dammed by glaciers, 
first to a height of 1,140 feet above-sea-level, then 
reduced by a breaking down of the dam to 1,059, then 
to 847 feet. The Norwegian terraces are ancient sea- 
shores, are in every valley there, and incomparably 
more distinct. One may walk above forty miles along 
some of them, as on an artificial esplanade, or sea-wall, 
which only terminates when the height of the bottom of 
the valley reaches its level. 

On my visit to Norway in 1856 I walked from Chris- 
tiania to Trondhjem, and first observed them in the Gula 
Valley, by which the road descends towards the sea. I 
struck into this valley on descending from the Dovrefjeld, 
near to where the upper terrace spreads out to form the 
bottom of the valley—7.e., where the bottom of the valley 
is 600 feet above sea-level. Here was a fertile plain, 
such as may be found at a corresponding elevation in most 
of these valleys. Viewed thus from above, the terraces 
were very puzzling, but their true nature was fully 
revealed lower down. 

The tourist of the present day will run over this ground 
by railas I have subsequently, and in doing so will behold 
a magnificent panorama of these terraces, extending for 
miles not only along the main valley, but up the many 
branches of the tributaries to the Gula, each terrace wind- 
ing about at its respective level in an unbroken curve. 
Referring to my diary, I find that I counted five in the 
main valley, at fifteen to twenty miles’ distance from its 
mouth. These of course correspond to so many varia- 
tions of relative land and sea level. Assuming that the 
differences were due to upheaval of the land, there must 
have been a series of great upheavals, with comparative 
rest between, during which periods of rest the material of 
these shores was deposited. The mode of deposition I 
must not discuss. It opens a wide field of interesting 
study, both of river deposition and glacier deposition. I 
will only add that at the present moment similar plains 
are to be seen on the sea-shore (as at Bodo, for example), 
which if upheaved would be cut down by the river, and 
thus form another and a lower terrace. 

The present period represents one of quiescence 
between the upheavals, a period when there may be 
earthquakes amounting to such tremblings as are now 
occurring, but not sufficiently violent to cause a 
measurable variation of sea-level and convert a sea-shore 
plain into an estuary or valley terrace. 

Se 

THE NATURALIST AT THE SEA-SIDE. 
VI. Prerriri—ED SEAWEEDS. 

T low-water mark on a rocky English coast begins a 
i zone of bladder-wrack and tangle, which stretches 
down into considerable depths. Where these seaweeds 
fail, because ‘the darkness grows too great for those 
peculiar chemical operations on which their nutrition 
depends, we find patches, sometimes miles in extent, 
covered with branching and often jointed organisms of 
stony texture and white, greenish, or purple in colour. 
The old naturalists considered these to be allied to the 
true corals, which indeed they resemble superficially, 
and named them corallines, or sometimes nullipores, from 
the absence of such poresas in most true corals lodge the 
polyps. They are now ascertained to possess no animal 
characters at all. Neither in nor around the stony 

skeleton is anything of polyp-kind to be discovered. The 
so-called skeleton is itself the living tissue—a mass of 
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minute cells impregnated with carbonate of lime; and 
these cells are vegetable, and not animal. 

The corallines (¢.g., Covallina officinalis) are small 
branched and jointed plants, consisting of many flattened 
fronds attached together by narrower articulations. If 
placed in weak hydrochloric acid (1:10) they become 
soft and flexible. Thin sections may then be cut and 
examined in glycerine. The fronds will be found to 
consist of crowded cells of rounded shape, which at the 
articulations pass into much elongated cells, or fibres. 
The cells are filled with granular protoplasm, and send 
very delicate fibres of communication from one to 
another ; the cell walls consist of cellulose, and after the 
lime-salts are removed are very thin and fragile.- The 
whole frond is covered by a sort of epidermis of 
flattened and rounded cells, which secretes a tender 
investing membrane. Reproductive organs, lodged in 
little hollow capsules, are borne at the ends of the 
branches. These are essentially similar to those of other 
algee of the order Floridez. 

Nullipores (¢.¢., Melobesia) have unjointed branching 
stems. They often encrust stones or other algz, but 
some of the species have a tree-like mode of growth. 
Even at low-water mark or in deep shore-pools, which 
are never uncovered by the tide, claret-coloured crusts of 
nullipores may be found. 

The colouring-matter of these curious plants is believed 
to be the same red pigment which tinges so many flex- 
ible sea-weeds. It is soluble in cold water, and may be 
removed readily from crushed and powdered nullipores. 
A green colour, previously masked by the red pigment, 
then shows itself, and this turns out to be chlorophyll, the 
ordinary colouring-matter of green plants. 

The calcareous matter enormously preponderates over 
the rest of the tissues. It is no doubt obtained from 
sea-water in a state of solution, and precipitated in the 
cells. To this ingredient the corallines owe their rigidity 
and a certain degree of immunity from the attacks of 
browsing animals. The sea-snails, which devour ordinary 
seaweeds in vast quantities, cannot touch the corallines. 
Some fishes, however, have strengthened the armature 
of their jaws to such a point as to be able to grind up 
even this hard provender. But it is indirectly, not as 
food, but as a means of shelter, that the stony seaweeds 
are chiefly serviceable to the crowd of animals which 
throng the coralline zone. A bivalve (Lima) gathers 
their broken branches, and weaves them with threads of 
its own into a nest. Here many fishes lay their spawn 
in safety, colonies of hydroid zoophytes spread their 
feathery branches, and spider-crabs creep about what is 
to them a petrified forest. When the naturalist’s dredge 
crashes through the spires and pinnacles of these sub- 
marine cities many a shy recluse, never washed ashore 
by winter gales, is dragged forth to the unaccustomed light 
of day. 

The brittleness of the corallines determines their verti- 
cal range. In shallow waters which are swept by 
storms no slender and rigid architecture is possible. The 
tough and flexible seaweeds are here in place. Where 
corallines are found they give proof that the sea-bottom 
is vexed by no waves, and that no currents bring sand 
and mud to choke the rooted plants. 

— Saws — 
Diamonps 1n MerroritE.—According to the American 

Naturalist, at a meeting of the Philadelphia Academy of 
Natural Sciences, a fragment of a meteorite containing 
diamonds was exhibited by Professor H. C. Lewis. 
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SUN-DIALS, AND HOW TO MAKE 
THEM.—IIl. 

VERTICAL wall dial facing due south may be drawn 
in the same way, but in finding the centre the angle 

REA, Fig. 8, must be made equal to the latitude of the 

place. Fig. 11 shows a wall dial and a horizontal dial 

Fic. If. 

arranged with one style in common to both. It will be 
noticed that the corresponding hour lines meet at the line 
where the dials meet. At latitude 45° a wall dial anda 
horizontal dial would be exactly alike. 

The geometrical construction of a wall-dial which 
does not face exactly to the south, is rather complicated 
for those who are not familiar with the art of projection, 

Fie, 12. 

but the hour lines can be readily set out with the aid of 
an equinoctial dial by the following method :— 

Ascertain the true north, and mark the direction on 
the ground, or on a temporary support beneath the pro- 
posed dial. This may be done with a compass, making 
the necessary correction for deviation, and taking care 
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that there is no iron water-pipe near, since this might 
affect the compass. This line will be the meridian of 
the place, and is represented in Fig. 11 (which is a 
south dial) by the line CB. Draw a perpendicular line 
AB. Suppose the place to be near Manchester : we find 

Fic. 13. 

on a map that the latitude is about 534, and in the table 
of tangents of co-latitude we find the tangent weuld be 
‘738. Divide the line CB into 100 parts; this is easily 
done by making: it 123 inches long; an eighth of an 
inch will be the one hundredth part. Make AB equal to 
73°8 of these parts, or nearly 93 inches. Join AC bya 
thread, this will point to the north pole of the heavens, 
and will be the position of the style, or the edge of the 
gnomon. 

Now take for an equinoctial dial acircle of card or tin, 

Oct. Sepl. May. 
200 10 + 400 20 0 0 10 

ae WN 

BE : 

avi 
van 

= (ange 
eaNaaeE 

10 20-0 10 --20..0 | 40.0 

Fic. 14. 

divided into 24 equal parts, and numbered as in Figs. 
4and 5. Hold itso that the thread or wire CA passes 
through the centre at right angles, and take care that the 
VI. VI. line is horizontal. Then with a candle or lantern 
cast a shadow of the thread en to the equinoctial dial 
and on the wall. When the shadow falls on the XII. 
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line of the equinoctial dial, it will fall on the position of 
the XII. line of the wall-dial, and so on for the other 
hours. A wall-dial cannot show the hours before VI. in 
the morning, or after VI. in the evening, unless it faces 
considerably east or west of south. 

If the dial faces otherwise than due south, and is pro- 
vided with a gnomon whose plane is at right angles to 
the dial, it will not stand upon the noon line, as ina 
true south dial, or a horizontal dial, but will be more or 
less inclined to it. The line on which the style or gnomon 
stands is called the substylar line. A dial of this 
kind may be seen on the tower of St. Clement Dane’s in 
the Strand, near the Law Courts. The substylar line is 
on the XI. line in this case. 

It will be observed that if the dial be arranged for 
latitude go, that is, for the pole, the point R, Fig. 8, will 
be identical with the point F. This will be the centre 
of the dial, and if the hour lines be drawn it will be 
found that they simply radiate at equal angles of 15 
degrees. The proof of this the reader will find to be an 
easy and not uninteresting problem. 

The following method of dividing a dial was exten- 
sively used by the dial makers, since not only the hours, 
but the quarters and even minutes, can be set out with 
little difficulty. The method consists in the use of scales 
with specially prepared graduations. These scales are 
often to be found in old sets of instruments, but their 
use is almost forgotten. 

There are two scales, the one a “scale of latitudes,” 
the other a “‘scale of hours.” The former is graduated 
as follows :—From the centre A, Fig. 12, draw the circle 
BCDE, regarding BD as poles, and EC as the equator ; 
mark off F as the latitude of the place, the angle CAF 
being the angle of latitude. Draw FG parallel to EC, 
and from C draw a straight line CGH through G, cutting 
the circle at H. Join BE. From the centre E, at the 
distance EH, draw an arc of a circle, cutting EB at K. 
The point K represents the latitude of the place on the 
scale of latitudes EB. The scales are usually marked 
with every degree from 0° to 60°. 

The scale of hours is of simpler construction. Divide 
the arc DE into six equal parts for the four lines, and 
sub-divide the hours into quarters or minutes. Join ED, 
and draw the line LM parallel to ED, touching the 
circle. From the centre A draw lines through the divi- 
sions on the circle, cutting the line LM. LM will bea 
scale of hours. 

The scales are used thus :—Draw the meridian line 
AB, Fig. 13, or if a thick gnomon is to be used draw a 
double line. Draw the VI. line at right angles, and from 
the centres of the dial set off on both sides the distance 
EK on the scale of latitudes, along the VI. line. Then 
take the scale of hours, and, placing one end at the point 
thus found, let the other end fall on the meridian line. 
Straight lines drawn from the centre through the divi- 
sions on the scale of hours, will give the hour lines and 
other divisions on the dial. 

On the circumference of a circle of 5? inches diameter, 
a division representing five minutes of time is about one 
sixteenth of an inch long. 

An ordinary sun-dial will only show the correct time 
on or about the 15th of April, 15th of June, rst of 
September, and on Christmas Day. On other days a 
correction must be made by adding or subtracting from 
the time as shown on the dial. This correction is called 
“the equation of time,” and varies slightly from year to 
year, the second year after leap year being about the 
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mean ; this variation, however, amounts only to a few 
seconds, and therefore does not concern us here. The 
following table should be provided in some form or 
other with every dial. The seconds have been omitted, 
and the days are given on which A stands for ‘add,’ 
and S stands for “subtract.” For example, on the rst 
of January, when the sun-dial shows Io o'clock, the real 
time is four minutes past ten. Again, on the 5th of 
December, we should have to substract nine minutes 
from the time as shown on a dial. 

Jan. 1—A 4 | Apr. 25—S 2 | Sept. 30—S 10 
* 6—A 6 | May 15—S 4| Oct. 7—S 12 
» II—A 8 | June 5—S 2) aS —— 9 14 
»  I5—A 10 » 14— lo) » 28—S 16 
» 23—A 12] , 25—A 2| Nov. 9—S 16 

Feb. I—A 14 | July 5—A 4 » 2I—-S 14 
» 22—A 14 | , 23—A 6 » 26—S 12 

Mar. 4—A_ 12 | Aug. 16—A 4|Dec. 3—S 10 
7 2BSIN | 1 5 25—A 2 * 8—S 8 
» 20—A 8 | Sept. I— fe) » 12—S 6 
” 25—A 6 | ” == 2 ” 16—S 4 

Apr. I—A 4 + 3 —95 4 » 20—S Zz 
5 8—A 2A 5) 18=—9 6 »  25— ° 
yy 15 Oo} 5, 24S 8 » 28—A 2 

This table may be represented by the diagram Fig. 14, 
which explains itself. It may be arranged in other ways, 
and there are a number of different modifications of the 
ordinary sun-dials by which, if the time of year be known 
to within a day or two, the true time can be read off at 
a glance. It should be noted that if it is desired that 
Greenwich time be shown, a constant correction of four 
minutes per degree of longitude must be made. This is 
to be subtracted if the place be to the west of Green- 
wich, and added if it be to the east. 

SSS 

THE SHIPMAN AUTOMATIC 
ENGINE. 

THE chief objections to the more general use of small 
steam yachts and launches are the difficulty in 

carrying fuel to run them when coal is used, and the 
cumbersomeness of the engines, which require 2 trained 
engineer to keep all in order. These difficulties have 
been largely overcome by the introduction of the Ship- 
man automatic steam-engine, of which we give an 
illustration. The fuel used is petroleum, and the boilers 
are made of wrought-iron and steel, tested up to 350 
and 400 pounds hydrostatic pressure; it is said that 
they are absolutely safe against either fire or explosion. 
Steam and oil are discharged together in a very fine 
spray through an atomizer into the fire-box, the supply 
of oil being automatically controlled by the steam 
pressure in the boiler operating upon a diaphragm, 
which may be set at any desired limit, so that when the 
pressure reaches this limit, the supply of oil is entirely 
cut off until the pressure drops again. The oil tank is 
placed at any convenient distance from the fire-box, so 
that there should be no more danger in using 
petroleum, in the way it is supplied by this system, 
than in ordinary lamps. The water supply is 
also automatic, the feed water pump being in 
operation, whenever the engine is in motion, and 
a ball-float connected to the cut-off valve in the 
pump regulating the supply. The combustion is as per- 
fect, and ordinarily as free from smoke, asin a well- 
trimmed lamp. Until the steam pressure is obtained in 
the boiler, an air pump is worked by hand to feed the 
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fire. This is only necessary for a few minutes, and the 
fire afterwards takes care of itself, just sufficient oil being 
automatically supplied to keep the steam pressure within 
the limit which has been set. This arrangement prevents 
waste of fuel, as the supply of oil to the fire-box is 
always controlled by the amount of steam taken to work 
the engine, the engine itself putting out its fire when no 
steam is taken, and relighting it again. The average 
quantity of oil used per horse-power per hour is said to 
be about two quarts. The simplicity of construction and 
the excellence of material used in this engine, with its 
automatic water and fuel feed, well adapt it for all uses 
where it is desired to dispense with the services of a 
fireman or engineer, while its compact form renders it 
especially available for use on small steam yacht 

Pec N= 
Rm 

year. Most of the species mentioned above were once 
probably truly indigenous to this country, but adverse 
climatic influences have done their work, and they are no 
longer able to find here a permanent home. 

Only about fifty years ago five species of copper 
butterflies belonging to the genus Polyommatus occurred 
in this country, while now there is only one—namely, the 
Small Copper (Polyommatus phleas). 

The Large Copper (Polyommatus dispar) used to 
occur very abundantly in the counties of Norfolk, Suffolk, 
Huntingdon, and Cambridge, and its extirpation in these 
districts has been attributed by one author to the rapacity 
and greediness of collectors, though far more probably 
the drainage of the fens this insect used to frequent is 
the real secret, its pabulum, the great water-dock (Rumex 

It is also suitable for all stationary pur- 
poses, as well as for marine work. 
pleasure boats. 

St SS — 

EXTINCT BRITISH BUTTERFLIES, 
AND THE ContinuITy oF Existinc Species py Means 

OF Micration ConsIDERED. 

(Continued from p. 160.) 

“THE other species mentioned, namely, Pieris daplidice, 
A rgynnis lathonia, and Lampides boetica,though single 

specimens of each of these have, at different intervals, for a 
long succession of years been taken on our southern and. 
south-eastern shores, they all seem incapable of breed- 
ing here ina state of nature. A single instance is on 
record of a female Pieris daplidice which was captured 
ear Dover, depositing some ova which were kept in 
onfinement and produced three imagines the following 

hydrolapathum), being a marsh-loving plant and only able 
to thrive in such situations. We may also mention that 
this butterfly has been recorded in times gone by from 
several midland localities in South Britain, and was 
therefore once probably found over a very wide area 
in this country. In addition to the Large Copper 
(Polyommatus dispar), three allied species—namely, P. 
chryseis, P. hippothée, and P. virgaure@—all used to occur 
in this country. 

The former of these (P. chryseis) is recorded to have 
been taken by that eminent entomologist Dr. Leach in 
Epping Forest, for several successive seasons, in abun- 
dance, and was also said to have been captured in Sussex. 

Polyommatus hippothoe was formerly found in Whittle- 
sea Mere, in company with P. dispar, andalso, itissaid, in 
Kent, while P. virgauree used to be taken in Cambridge- 
shire (the Isle of Ely) and in Huntingdonshire. 

Alas, all these beautiful insects are now extinct, and in 
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future we may only hope to see their elegant forms in 
books ! (Many specimens of Polyommatus dtspar still exist 
in cabinets.) 

It is to be hoped that our only living species of the 
genus may long be spared to grace our collections. 

Of the Lycenide, or “Blues,” a very interesting species 
which has become extinct is Lycena semiargus (=L.acis). 
Only about twenty or thirty years ago this butterfly used 
to occur in a great number of localities in England and 
Wales, but, strange to say, it has entirely disappeared, and 
no longer finds a place in our lists, 

The butterfly under consideration used to occur 
plentifully in one locality near Birmingham, but is not 
found there at all now. In this case its extirpation has 
been attributed by a local entomologist to the ravages of 
picture-makers. Here, then, man is the principal 
instrument in exterminating a species. He is probably 
answerable for many more. 

The extinct “ Satyrs” are represented in this country 
by the following ; namely, the Silver Ringlet (Hipparchia 
hero) which was formerly taken onthe borders of Ashdown 
Forest in Sussex, and the Arran Argus (Hipparchia 
ligra), specimens of which were captured in the Isle 
of Arran by Sir Patrick Walker and Mr. Alexander 
Macleay, but no examples of either species have been seen 
for many years. 
A very interesting species of butterfly which formerly 

inhabited this country is the Goddess Fritillary, probably 
better known as Weaver’s Fritillary (Melitwadia). The 
interest in this insect is derived from the great con- 
troversy which held sway for some time in the scientific 
magazines of the time regarding its claim to be inserted 
in the British lists. It was first captured by Mr. Richard 
Weaver, in Sutton Park, in Warwickshire, and a little 
later by another collector, Mr. Stanley, in Cheshire. 

Mr. Weaver, who was the discoverer of this pretty 
butterfly, was treated ina very disgraceful manner by 
the entomologists of London and Paris, and great thanks 
are due to Mr. F. O. Morris, the well-known author, for 
his vindication of the character of this collector. Con- 
cerning Melitea dia, we have recently been informed by 
the Rev. Canon Bernard Smith (late of Oscott College, 
near Birmingham), who knew Mr. Weaver personally, 
that the identity of the insects (two in number) in the 
cabinet of the fortunate collector was established by a 
friend ; for then Mr. Weaver was only a beginner, having 
taken up the study of entomology to benefit his health. 
He was a bootmaker by trade. The fraud attributed to him 
by less fortunate collectors (who were probably jealous 
of his discoveries), of palming off foreign insects as 
British, is entirely without foundation, as Mr. Weaver 
did zofcollect foreign insects, for he used to say that the 
British were more beautiful (the insular prejudice held 
its sway in those days). 

Mr. Montagu Browne, F.Z.S., curator of Leicester 
Museum, informs us that he saw the specimens of Melitwa 
dia(in addition to the specimens of Polyommatus disparand 
Lycena semiargus) in Aston Hall Museum, Birmingham, 
about twelve years ago, the same that were reported to! 
have been caught in Sutton Park by Mr. Weaver. Un- 
fortunately, the present curator of Aston Hall Museum 
does not know the rudiments of entomology, and cares 
for it, possibly, even less; but one could scarcely have 
believed that such rare insects should have been allowed 
to rot in the cellar of this scientific institution (?), yet 
this is too surely the case. 

In addition to the species mentioned in this essay 

which have become extinct, there are many others of 
which we possess only faint records. 
We should, however, like to caution our readers 

against accepting the supposed occurrence of many 
European species in this country, such, for instance, as 
Colias myrmedome and C. chrysotheme of English authors, 
which are merely varieties of Colias edusa, and also 
such as Lycena dorylas which is supposed to be only a 
pale variety of the common blue Lycena icarus (= L. 
alexis). In addition to these, there are many others 
which have been erroneously introduced into our lists 
at various times, either through want of authenticity, 
identity, or confusion of synonymy. Unscrapulous dealers 
are also answerable for a great many errors which have 
occurred in past times, by palming foreign specimens as 
British upon unsuspecting collectors. We now, how- 
ever, live in a scientific age, and the facilities for cheating 
are not so great as formerly. 

The remarkable fluctuations in the appearanee of many 
butterflies would afford in itself a very fertile topic. 
During a certain season a particular species suddenly 
becomes abundant, though for several years previously 
it may have been very scarce and only occasionally met 
with. In 1884 the Red Admiral (Vanessa atalanta) 
occurred throughout the country in the utmost profusion, 
though for several years previously it had been com- 
paratively scarce. In the following year the beautiful 
Peacock (Vanessa io) occurred in great abundance in 
several midland localities, though it had been very un- 
common for a number of seasons. Many other similar 
instances have come under our notice. How these 
striking occurrences are brought about we are not able 
to ascertain at present, until more is done towards the 
elucidation of the economy of the species in question. How 
far, therefore, they are due to migration is at present 
involved in mystery ; but apparently there is some kind 
of periodicity in these remarkable appearances which 
may eventually prove to coincide with a periodicity in 
the seasons of their migration. 

Many species of butterflies migrate about from one 
part of the British Isles to another, in which case it 
would only be a local migration, and probably quite 
independent of any outside influences. 

There are many other species, undoubtedly inde- — 
pendent of migration, which sometimes appear in 
immense numbers locally, such, for instance, as Thecla 
rubi, Lycena argiolus, Gonepteryx rhamni, Argynnis 
selene, and A. euphrosyne, which are in other seasons very 
scarce ; then, again, others, which are usually tolerably 
plentiful,such as Polyommatus phieas, Euchloe cardamines 
and Pieris napi, are very scarce in certain seasons, though 
apparently there is no accounting for the phenomena. 
There is very wide scope, therefore, for any one who may 
wish to take up this interesting subject. What is greatly 
wanted is a number cftrustworthy observers and reliable 
recorders in different parts of the country, with a well- 
organized staff to collect and arrange the data furnished. 

The recent progress of science forcibly teaches us that 
the grandest and safest conclusions are best attainable 
by means of the most minutely accurate observations, 
persistently conducted according to some well-arranged 
and comprehensive plan. 

In the numerous cases cited above numberless ex- 
periments are being carried out before our eyes, and if 
we are to profit by them we must watch them with the 
clearness of vision and keenness of intellect demanded 
by the physicist in his laboratory. 



Aug. 24, 1888.] SCIENTIFIC NEWS. 175 

General s2otes. 
EARTHQUAKE IN MarnE,—A sharp earthquake shock was 

felt in the vicinity of Winthrop Maine, on the night of 
the 14th inst., but no damage was caused. 

GEOLOGY oF THE Batxans.—Professor Toulo, of the 
Polytechnique School of Vienna, has been sent to Bul- 
garia to make a geological survey of the eastern slopes 
of the Balkans. 

EARTHQUAKE AT HonpuRAS.—This catastrophe, though 
occasioning great damage, has not proved destructive to 
life. Curiously enough, it coincided in time with the 
eruption of Takamatsa, in Japan. 

ExceptionaL Heat 1n NortTHEeRN Evurope,—Whilst 
Britain and France have lately suffered from abnormally 
low temperatures, the thermometer in Norway has reached 
heights such as have never been recorded in the present 
century. At Christiania the readings in the shade have 
several times been 30° to 32° C.=86° and 89° Fahr. In 
Varanger Fiord, near the White Sea, the temperature at 
the end of June reached 95° Fahr. ! 

Tue Scorrish AsSTRONOMER-RoyaL. — Mr. C. Piazzi 
Smyth, Astronomer-Royal for Scotland, and Professor 
of Practical Astronomy in Edinburgh University, has 
resigned these offices after holding them for forty-three 
years. His reason for retiring is, he states, not only 
advancing years, but ‘‘ despair of ever being able to do 
anything good or compete with other observatories when 
the Government continue to refuse to do what their own 
Commission recommended.” 

Tue “ Henry” Resprrator.—M. Henry, of the Brussels 
Fire Brigade, has devised a respirator which enables men 
to remain with safety in places filled with smoke, 
ammoniacal gas, mephitic emanations, etc. It consists 
of a light metallic mask, covering the nose, the mouth, 
and the chin, whilst its sides form a double screen. In 
one there is wadding saturated with glycerine, and in the 
other a layer of sponge, which at the moment of use is 
sprinkled with an appropriate liquid, such as lime-water, 
which absorbs carbonic acid in case of burning buildings, 
or a Solution of sugar of lead if it be necessary to enter 
cesspools, sewers, etc. 

A New Cometr.—From a circular just issued from 
Lord Crawford’s observatory at Dunecht, we learn 
that another new comet has been discovered by that 
most indefatigable and successful American  dis- 
coverer, Mr. W. R. Brooks. The present comet 
was found at his new station, Geneva, U.S., on August 
7, when its position was R.A. tohr. 5min., Dec. 44deg. 
gomin. north, The place is near the third magnitude 
star Lambda, in the Greater Bear. No particulars are 
given of brightness, but it is stated that it is moving 
eastwards. ian 

Evectric Conpuctiviry oF a VAcuum.—According to 
Cosmos, as certain physicists, such as Goldstein, Edlund, 
and others, have maintained that a vacuum is a good 
conductor of electricity, Prof. A. Foeppl has resolved to 
verify this supposition. The circuit having been formed 
of homogeneous gases, highly rarefied, the passage of the 

current ought to manifest itself in various manners 
whether by its action upon a magnetic needle or by the 
production of induction currents. The experiments, 
though carried out with great skill, led to a conclusion 
absolutely opposite to that of Goldstein, that a vacuum 
does not conduct electricity. 

Fires ExtincuisH—ED on Sxip-Boarp,—A_ process 
devised by Messrs. Coates and Carver, of Manchester, 
has recently been tried with success at Liverpool. The 
process consists in turning the products of combustion 
from the boiler-furnaces into the hold where the fire is 
raging. A French contemporary remarks that the 
carbonic acid and carbonic oxide gases given off by the 
furnaces come here in play. Now that carbonic acid gas 
extinguishes fire is well known, but no reliance can be 
placed upon carbonic oxide, which is distinctly inflam- 
mable. It must not be inferred from this comment that 
we question the value of the invention, which in the trial 
made was splendidly successful. 

GoverRNMENT AID To AGRICULTURAL AND Darry 
Scuooits.—The Lords of the Committee of Council for 
Agriculture have awarded the following sums out of 
£5,000 granted by the Government for the present 
financial year in aid of the agricultural and dairy schools, 
viz.:—The Cheshire County Dairy School, £150; 
Aspatria (Agricultural) School, £250; Edinburgh Uni- 
versity, £300; Glasgow and West of Scotland Technical 
College, £200; Kirkcudbright Dairy Association, £70; 
Ayrshire Dairy Association, £125 ; Wigtownshire Dairy 
Association, £101 tos.; and to Dumfriesshire Dairy 
Association, £28 tos. The applications from the British 
Dairy Farmers’ Association, the Norfolk Chamber of 
Agriculture, and others were deferred for further con- * 
sideration. 

FALLING STARS AND Mereoric Dust.—Afrofos of the 
now recurring showers of shooting stars, a correspondent 
of the Vossische Zeitung mentions the probability that 
Professor Nordenskjéld’s experiments have decided in 
the affirmative the question whether the remains of 
shooting stars that have been burnt in our atmosphere 
are found on the surface of the earth. Nordenskjéld 
caused large masses of snow to be melted, and found left 
behind a very fine powder, which proved to be metallic 
iron. The first experiment had been made in Stockholm 
so that it was not impossible that this iron dust might 
be of terrestrial origin ; therefore the experiment was 
repeated in the Finnish forests, with a similar result- 
Still more decisive was it when the experiment was 1€- 
peated with the snow in Spitzbergen, more than 400 
miles from any human dwelling ; and metallic iron was 
found there also in the form of a fine dust, which makes 
it extremely probable that the cosmic significance of this 
iron is connected with the shower of falling stars. Of 
whatever kind the combustive product of these falling 
stars may be, it is certain that it must fall on the earth, 
and that it gradually increases the mass and weight of 
the latter in a manner which is not unimportant, con- 
sidering the ages during which the earth has existed and 
is likely to exist. j 

INTERNATIONAL GEOLOGICAL ConGRESS.— This Congress 
meets only once in three years, and it is to hold its next 
meeting in London from September 17th to the 22nd. 
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The Congress originated in 1876, at the Buffalo meeting 
of the American Association for the Advancement of 
Science, and meetings have since been held at Paris, 
Bologna, and Berlin. It is expected that the London 
meeting will much exceed in numbers any previously 
held, as over 200 foreign and colonial geologists from 
twenty-one countries have already notified their intention 
of being present, while the number of British geologists 
will be at least as large. The meeting will be held at 
the London University, Burlington Gardens, and among 
the questions to be discussed will be the geological map 
of Europe; the classification of the Cambrian and 
Silurian rocks, and of the tertiary strata, and the 
Organising Committee propose to devote a_ special 
sitting to a discussion of the crystalline schists. The 
excursions at present suggested are—(1) The Isle of 
Wight—cretaceous, eocene, oligocene. (2) North Wales 
—pre-Gambrian and the older palceozoic rocks. (3) East 
Yorkshire—jurassic and cretaceous. (4) Norfolk and 
Suffolk—pliocene (crag) and glacial beds. (5) To the 
jurassic rocks of central England. (6) West Yorkshire 
—-silurian and carboniferous limestone. The short ex- 
cursions during the week of the Congress will probably 
be to Windsor and Eton, St. Albans, Watford, Brighton, 
Erith, and Crayford, etc., and the Royal Gardens at Kew. 

Tue Late J. C. Houzeau.—The funeral of this eminent 
savant took place on July 15th at three pm. The usual 
discourses were pronounced on the occasion by Lieut.- 
General Liagre on behalf of the Belgian Academy of 
Sciences, by M. F: Folie in the name of the Observatory, 
and by M. Ch. Ruelens on behalf of the Royal. Belgian 
Geographical Society. Jean Charles Houzeau de Lehaie 
was born at Mons in 1820. He studied first at the 
college of his native town and afterwards at the Uni- 

» versity of Brussels. His career of research in physics, 
astronomy, meteorology, and climatology opened in 1843. 
In 1846 he became an assistant at the Observatory. Here, 
however, his political tendencies became incompatible 
with the discharge of his duties, and he resigned in 1849. 
In 1857 he emigrated to America, spending several years 
in Texas, Mexico, and Jamaica, and making a number of 
valuable observations in natural history.. The first of 
his labours appeared in his “ Etudes sur les facultés 
mentales des animaux comparées a celles de Phomme,’ a 
work published in 1872 at Kingston, in Jamaica. Here 
he distinctly declared that man differs from the lower 
animals not qualitatively, but quantitatively, and rejects 
the assumed distinction between “reason and instinct.” 
In 1870 he returned to Belgium as Director of the Ob- 
servatory. Space does not permit us to enumerate the 
researches of the departed, but we do not hesitate to say 
that if he had eschewed politics, and especially Socialism, 
he would have been a second Humboldt. 

Tue Pusric HEattH.—The Registrar-General’s return 
for the week ending August 11th shows that the deaths 
registered last week in twenty-eight-great towns of Eng- 
land and Wales corresponded to an annual rate of 17°6 
per 1,000 of their aggregate population, which is esti- 
mated at 9,398,273 persons in the middle of this year. 
The six healthiest places were Derby, Huddersfield, 
Portsmouth, Hull, Sunderland, and Bristol. In London 
2,228 births and 1,476 deaths were registered. Allow- 
ance made for increase of population, the births were 454 
and the deaths 203 below the average numbers in 
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the corresponding weeks of the last ten years. The 
annual death-rate per 1,000 from all causes, which had 
been 15’9 in each of the two preceding weeks, rose last 
week to 18:0, and exceeded the rate recorded in any week 
since April last. During the first six weeks of the current 
quarter the death-rate averaged 160 per 1,000, and was 
5°4 below the mean rate in the corresponding periods of 
the ten years 1878-87. The 1,476 deaths included 51 
from measles, 17 from scarlet fever, 25 from diphtheria, 
27 from whooping-cough, six from enteric fever, one 
from ill-defined form of continued fever, 138 from diar- 
rhoea and dysentery, five from cholera and choleraic 
diarrhoea, and not one from small-pox or typhus; thus 
270 deaths were referred to these diseases, being 164 
below the corrected average weekly number. In Greater 
London 2,929 births and 1,791 deaths were registered, 
corresponding to annual rates of 27°6 and 16'9 per 1,000 
of the estimated population. In the outer ring 21 deaths 
from diarrhcea, four from measles, and four from diph- 
theria were registered. The fatal cases of diarrhcea in- 
cluded four in Mortlake and five in Walthamstow sub- 
districts. 3 

THE ARcHOLOGICAL InstiITUTE,—The excursion last 
Tuesday week commenced with a visit to Hatton, where 
the fine old church in which the celebrated Dr. Parr minis- 
tered has given place to a modern edifice. The building 
was inspected, and Baddesley Clinton Hall, with its 
moat, were examined. The party next proceeded to 
Knowle, and made an examination of the church, a de- 
scription of which was read by the Rev. Canon Howe. 
Solihull was the next place visited, where the party 
were received by the Rev. M. Hartwright, the curate, 
who opened the registers, which date back to the time 
of Henry VIII., and which contain curious entries of 
persons who had died unbaptized or excommunicated, 
and had been buried in wool. The company then paid 
flying visits to Meriden and Berkswell, the churches at 
these places being explained by Mr. W.G. Fretton, F.S.A. 
At the evening meeting, Sir T. Baker presided, and pro- 
posed a vote of thanks to the Mayor and Corporation of 
Leamington for the hearty reception and hospitality ex- 
tended to the Institute on the occasion of its present 
visit to the Royal borough. This was unanimously 
adopted. Wednesday, the concluding day of the con- 
gress, waS spent in a journey by train to Melton Mow- 
bray, where the noble parish church was inspected under 
the guidance of the vicar, the Rev. Mr. Collins, and its 
restoration by Sir Gilbert Scott was admired, as was also 
the architecture of the western entrance, which forms a 
sort of “ Galilee.” After luncheon, the first halt was at 
Burton Lazars, where the church was inspected. A drive 
of some three miles took the party on to Burrow or 
Burgh Hill, where Colonel Bellairs read a paper mainly 
based on Nichol’s “‘ Leicestershire,” in which it is asserted 
to be an undoubted Roman encampment, and such ap- 
peared to be the opinion of the party, though many 
thought it to be Roman work imposed on the British 
fortification. ‘The other churches visited in the afternoon 
were Ashby Folville and Gaddesby, both very interest- 
ing in their several ways, and the last named being re- 
markable for its fine, pure, and external carved decora- 
tions, and for its wooden seats of the 15th century. At 
half-past five the party reached Ratcliffe College, over 
which they were conducted by Father Hirst. After in- 
specting the college chapel and library, they returned to 

| Leicester. 
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PORTABLE MAGIC LANTERN. 
A VERY compact form of magic lantern is illustrated 

in the cuts accompanying this article. It is 
adapted for all experimental purposes, as well as for the 
projection of views. The best way to give a correct 

Fic. I. 

idea will be to take, as example, a 43 inch condenser 
lantern, and give the dimensions of the different parts, 
as shown in the cut. The size of the condensers settles 
the question of the measurements of the other parts. 

- The two condenser lenses, plano-convex, are mounted 
each in a separate board. A circle is turned out with a 
rabbet in each board, in which the condenser seats itself, 

Fic. 2. 

and is secured therein by three buttons. The rear con- 
denser board, A, is 6? inches square. The front board, 
B, is of the same width, but 83 inches long. To the 
rear one a Strip is screwed across the top edge, and the 
front one is hinged to this strip. At their bases, coming 
between them, two small abutting strips are secured. 
The thickness of the strips is such that the boards, when 
brought together, with the strips in contact, are strictly 
parallel, and the lenses are held apart from each other. 

The frame or base of the lantern is a rectangle, 
a little over 6? inches across, and 13 inches long 
in internal measurement. It is closed at the front 
and open at the back of the lantern. It is 24 inches 
deep; 72 inches from its front, the back condenser 
board is hinged to a strip that runs across the top of the 
frame, and is screwed firmly thereto, flush with its upper 
surface. A long brass hook, f, and staple is provided, 
for holding the condensers in place when vertical. The 
boards are held together, when desired, by another 
shorter hook, c, with staple. The condensers are then 
in place for horizontal projection. To arrange them for 
vertical projection, the small hook, c, is unfastened, the 
front condenser, B, is pushed up until the two are at an 
angle of 90°, and a plane mirror is inserted, resting 

Fic, 3. 

against the two bottom strips.’ The mirror should be 
mounted on a thin board or on a brass plate, so as to 
provide strength and protect its back. 

A mortise is cut in the front condenser 6? inches from 
its top, § inch wide and 3} inches long. A piece of 
board, a, is cut to slide smoothly back and forward 
through this mortise. For retaining the strip in any 
desired place, a hand screw, eé, is placed on the side of 
the condenser board, which is notched at both its lower 
corners. A strip of brass is attached to the side of this 
strip for the screw to press against. 

The strip carries the slide carrier 6 and lens C. The 
lens is attached to a board about 4 inches wide and 54 
high, with a tenon projecting from its base. A mortise 
iscut near the end of the sliding strip to receive this tenon. 

A second mortise or slot, 44 inches long and 2 inches 
wide, is made in the strip @. The slide carrier, 5, is a 
board 63 inches high by 44 inches wide. To its base is 
attached a piece of wood 3 inches square. This is 2 
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inch thick, and below it is a second piece of the same 
length, but just 2 inches wide. The second piece enters 
the slot in the sliding strip, a, and the slide carrier rests 
upon the shoulders formed by the upper block. A hand 
screw, d@,is arranged to hold the slide carrier in any 
desired position. 
A smaller movable mirror, D, is supplied to be sup- 

ported above the objective when the lantern is to be 
used for vertical projection. 

A piece of sheet iron is fastened across the bottom of 
the main frame, on which the lantern, £, rests. In the | 
front of the same frame a‘ notch is ‘cut in which the | 
piece, J, rests. To make its position in the front. con- | 
denser board more Secure, a second strip may be attached | 
just below the mortise and to the back of the board. 

For lantern any good form of screened'lamp may be | 
used. 
to inclose the source of light; but with such a lantern 
as is here shown it is quite unnecessary. 

If necessary, a sheet-iron box may be arranged | 

In the drawings, Fig. 1 shows the whole ready for | 
mounting, the lamp being lighted and ready for work. | 
The lamp should always be lighted before beginning, as 
it may take five minutes for it to attain its full power. 
Fig. 2 shows the whole put together and arranged for | 
exhibiting views. By removing the slide carrier the | 
entire space between condenser and objective is free for | 
the introduction of apparatus or performance of experi- 
ments. 

this space. A glass of water can be very prettily 
A soap bubble can be blown and projected in’ 

shown, and the lantern will be found admirably adapted | 
for the experimenter’s use. Fig. 3 shows the lantern 
arranged for vertical projection, the outline of the mirror 
being given in dotted lines. 
always used for work in this position, it, too, is shown 
in dotted lines. 

If all is properly constructed, the apparatus will be 
susceptible of all kinds of adjustments. 

As the slide carrier is not, 

The sliding 
board, a, can be moved back and forth in the mortise in| 
the front condenser board. The slide carrier can also 
be moved backward and forward. 
ments the slide carrier can be brought to any point 
desired in the cone of rays converging from the con- 
densers. By moving the lantern backward and forward, 

By these two adjust- | 

any modification in the direction of the light rays emerg- 
ing from the condenser can be given. 

A lime-light can be used instead of an oil lamp; but 
as the object was to show a portable lantern, the former 
haz been shown in the cats:— Scientific American. 

NOTES FOR YOUNG COLLECTORS. 
(| PE Eiollomursaeics, theresult of longexperience abroad, | 

may not all be available for entomologists in Britain. 
But in view of the increasing facility and cheapness of 
travelling and the frequency of emigration, it may be 
hoped that more and more of our rising entomologists 
will no longer confine themselves to British insects, but 
go out to wider and less threadbare fields. In no other 
part of the world is so much annoyance sustained from 
the trespass laws and from the interference of game- 
keepers. In other countries, so long as you do not 
encroach upon lands under actual cultivation, you need 
fear no interference, 

Perhaps the first caution to be observed by the young 
collector is to avoid the interior of forests, as compara- 
tively barren. Their margins, whether bordering on 

arable land, pastures, heaths, or pieces of water, are very 
generally found fruitful. Lanes or avenues cut through 
a dense forest often yield a rich harvest. So do openings 
of a few score yards in width, screened from the wind on 
all sides, especially if they include a pool or a patch of 
marshy ground. One of the best of all localities is a 
clearing where the trees have just been removed and 
the stumps are still standing. 

A great variety of lepidoptera, and not a few 
beetles, especially the splendid Buprestidez, come to feast 
on the sap oozing out of the wood. 

Chalk, sand, and gravel pits, especially if they have been 
left undisturbed for some time, are always worth a care- 
ful examination. The margins of foot-paths leading 

' || across pastures and meadows and through corn-fields 
are often rich in E/aterid@, especially species of Gtenicera. 

Stony and shingly districts are often rich in ground- 
beetles, Carabs, Harpalide, etc., which may be found by 
cautiously turning the stones over. This applies, how- 
ever, only in localities where stones are naturally preva- 
lent. A casual heap of stones in other localities rarely 
yields anything worth picking up. 

Rivers in time of flood are often very prolific. If the 
collector provides himself with a small water-net with a 
long handle, and takes his stand at some point where the 
current is obstructed—e.g., by the piers of bridges, jetties, 
etc.—he may sometimes scoop up beetles by the pint, 
Geodophaga of almost every description occurring in the 
neighbourhood, Wecrophaga, Geotrupide, and many others. 
‘The best way is to bring away the whole lot, and sort 
them at home. Those not wanted should be set at 
liberty, as by far the greater number of those likely to 
be thus captured are harmless, if not actually beneficial. 
You will find that Carabs, to all appearance drowned, will, 
if laid in a sunny spot, gradually revive and run away. 

Certain localities are to be avoided as not likely to be 
worth the time spent upon them. Such are districts 
swarming with ants, whether they be woodland, heath, or 
desert. Here the larvze, the pupz, and all adult insects 
haunting the ground and the lower trees (with the excep- 
tion of certain species which seem to live on friendly 
terms with the ants) will have been devoured. Grass- 
lands which are mown repeatedly during the course of 
the summer—as it is often done in Switzerland—are of 
little use, since many species of plants are thus extirpated, 
and the insects which feed upon them are banished. The 
neighbourhood of a flourishing rookery is seldom rich in 
insects; these birds are very diligent and successful in 
digging up and devouring buried larvze and pupz, and in 
ransacking small carrion, dung, etc., for a variety of insects. 

Where moles abound the prospects of the collector, at 
least as far as certain groups of insects are concerned, are 
not very bright. Land which has been heavily dressed 
with chemical manures is often shunned by insects, 
whilst, on the contrary, many kinds flock where farm-yard 
manure, night soil, crushed bones, etc., have been applied. 

Plank-fences and the sides and tops of sheds and out- 
houses which have been recently coated either with gas- 
tar or wood-tar may be let alone .by the collector, for 
they will assuredly be boycotted by insects. : 

Very much depends upon the kind of weather. Pro- 
longed drought and prolonged wet are equally objection- 
able to our creeping and flying friends. They prefer a 
mixture of sunshine and showers, with as little wind as 
possible. In tropical climates the beginning and the end 
of the rainy season, and especially any intervals of fine 
weather which intervene, are good times for collecting. 
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atural Pistory, 

THE SENSES OF INSECTS. 

J. PRELIMINARY. 

THE manner in which, throughout animated nature, the 
nervous system deteriorates, so to speak, by slow but 
sure degrees as we pass downwards in the scale, cannot 

fail to have greatly struck all those who have enrolled 
themselves as workers in the field of comparative anatomy. 
This system attains, of course, its highest perfection 
in man, whose intellectual requirements have to be pro- 
vided for as well as those mental and physical needs 
which he possesses in common with many of the lower 
animals, while that same intellect endows him with 
special capacities for the appreciation of pleasure and 
pain, which in their turn also imply an unusual com- 
pleteness in the development of the nervous system. 

Then, as we work our way from mammals to birds, birds 
to reptiles, reptiles to fishes, and fishes to invertebrates, 
each descending step shows us a corresponding deteriora- 
tion, until in some of the lower forms of life we fail to 
discover any traces of a nervous system at all. 

Especially do we find this to be the case with the 
brain. In man, of course, that organ is quite unique in 
character, greatly excelling in comparative bulk, and still 
more in quality, that of any other animal, But putting 

NERVOUS SYSTEM OF BEE. 

man altogether upon one sidc, cud taking the monkey 
type as the most physiologically perfect, we may trace 
the gradual degradation of the brain even in the mam- 
mals, which degradation, becoming still more marked in 
the birds, the reptiles, and the fish, ends in the apparently 
complete effacement of the organ in question in that 
most singular creature the Amphioxus, which seems to be 
a link between the vertebrates and the invertebrates, con- 
necting the two great classes together. 

In the molluscs, however, which stand foremost in the 
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invertebrate class, the brain reappears, but now in a 
different form. In place of a localized organ, situated in 
the head, we find it broken up, so to speak, into a number 
of ganglia, or miniature brains, placed in different parts 
of the body, but communicating with one another by a 
double chain of nerves, which may or may not be 
analogous to the spinal cord possessed by higher forms 
of life. This structure is still more strongly marked in 
the case of the Insects, with which we have now more 
particularly to deal ; and in them the brain may be de- 
fined as divided into eight, nine, ten, or more portions, 
lying in a chain extending from the head to the extremity 
of the abdomen, and connected with one another in the 
manner above described. 
Now this distribution of the nerve-centre into different 

regions of the frame leads to one most important result, 
for it restricts, and restricts very greatly, the functions of 
that particular ganglion which for our present purpose 
it will be convenient to term the brain, although it is in 
reality but a small portion of that organ. In all the 
higher animals the brain is, of course, the ultimate ter- 
minus of every nerve in the body, the seat of all sensa- 
tion, intelligence, and volition, and the centre of that 
nervous activity which enables the vital functions to be 
maintained. Pain, in whatever part of the system in- 
flicted, is felt by the brain; motor stimulus, of whatever 
muscle or muscles, proceeds from the brain. And it is 
also the recipient of those impressions which are due to 
the sensory organs, and which are conveyed to it by 
special nerves, modified in character to suit their special 
purpose. Thus its functions are many and complex, and 
it becomes, as it were, the one great director and com- 
mander-in-chief of the whole physical and mental organi- 
zation. 

But in the insects it is not so. From each of the 
ganglia in the ventral chain proceed nerves which, 
branching and ramifying again and again, supply motor 
force to those regions of the body in which they lie, or 
provide for such sensory properties as may be necessary 
for the individual species. Thus a very considerable 
proportion of those functions which in vertebrate animals 
are apportioned to the brain are in lower forms of life 
dissevered from the cephalic ganglion, which may be 
taken as representing that organ, and transferred to such 
nerve-centre as may be nearest to the region or the 
members in need of supply. Each ganglion, in fact, is a 
kind of subordinate or deputy brain, a seat of motor and 
sensory power for the service of a certain portion of the 
body. And so the head-brain, or principal ganglion, is 
set almost wholly free for the reception of impressions 
conveyed to it by the sense-organs, and for the transmis- 
sion to the secondary nerve-centres of impulses conse- 
quent upon those impressions. At the same time, it is 
probably affected, although not in any great degree, by 
sensations experienced even in the remoter regions of the 
body, for otherwise it were hard to explain the function 
of the double communication-cord which links all the 
ganglia together. 

Another result follows upon the first. The functions 
of the brain being, as we have seen, almost wholly re- 
stricted to the reception of sense-impressions and the 
transmission of impulses to which those impressions give 
rise, it is only natural to infer—more especially as the 
ganglion in question is of considerable size—that such 
impressions must be unusually keen, or at least those 
appertaining to senses whose external receptive organs 

are peculiarly developed. We might consider, for 

instance, that the sight of insects would be especially 
perfect, considering the wonderful array of eyes, often in 
two or even three forms, which are ordinarily present. 
And such is in fact the case, as we shall subsequently see 
when discussing the individual senses. Insects are beings 
whose very nature, whose bright and vivid life, whose 
matchless activity render highly developed sense-organs 
an absolute necessity. They are primarily creatures of 
the air, and that fact alone implies the possession of 
perceptions unusually acute. Such we find to be the case 
in the bat, whose highly sensitive wing-membrane en- 
dows it with a sense of touch so marvellously perfect 
that it can feel the presence of an object when several 
inches away. Such we find to be the case with the birds, 
whose eyes combine in themselves the properties of both 
telescope and microscope, and also possess the power of 
altering their focus with almost incredible rapidity and 
exactness. And such, too, is the case with the insects, 
whose sight, scent, and hearing are in many instances 
very highly developed, while it is at least an open ques- 
tion whether they do not possess other senses unknown 
to ourselves, but of great and indeed inestimable value 
in their own daily lives. 

What, for example, are the functions of the antennz ? 
We cannot connect them with any of the five senses 
which we generally recognise, yet their invariable 
presence surely points them out as organs of extreme 
importance. They are occasionally employed as instru- 
ments of touch, it is true, as in the case of the ants. 
But this is the exception and not the rule; and, on the 
other hand, we find that those insects in which they are 
developed to the greatest extent never employ them for 
such purposes at all. And what can be their office ? For 
it is not Nature’s way to provide bodily members in any 
animal without at the same time apportioning duties for 
those members to fulfil. 

The possession by insects of additional senses, how- 
ever, is a possibility and nothing more. However far 
the progress of science may take us, we Shall never be 
able positively to assert either that such senses are pre- 
sent or that they are not. And for this simple reason, 
that, not possessing them ourselves, we cannot form any 

idea whatever of what they may be in others. One 
blind from his birth could call up no idea of colour, 
neither could its character be explained to him. A man 
born without nerves of taste could never be brought to 
understand the nature of flavour. And in the same way 
we can form no notion of any sense which is not a de- 
velopment of one or more of those which we ourselves 
possess. Thus, in discussing the presence in insects of 
an additional sense or senses we are passing the bounds 
of science altogether, and entering upon the regions of 
pure speculation ; and to bring the question into scientific 
limits is from its very nature—or perhaps it would be 
more correct to say from our very nature—impossible. 
We must, therefore, confine our investigation to those 
five senses of which alone we can take any cognisance ; 
and these, as developed in insects, we will discuss in turn 
in subsequent papers. 

SuLPHUR AS A REMEDY FOR Locusts.—An interesting 
fact in connection with the late inroad of locusts in 
Algeria, is that one vine has escaped alone in the midst 
of a vineyard where otherwise not a leaf has remained 
undevoured. A few days before the arrival of the swarm 
this vine had been well dusted over with sulphur as a 
cure for mildew. 
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THE BOTANY OF BRISTOL.—I. 
FOR natural history purposes the neighbourhood of 

Bristol may fitly be considered co-extensive with 
the area of the Bristol coal-fields as defined in the geolo- 
gical map of Mr. Sanders. A district thus limited has 
already been adopted by local entomologists, geologists, 
and botanists, in portraying the Bristol features of their 
respective branches of science; and to the student it is 
an undeniable advantage to carry on field work of this 
kind within boundaries which are substantially natural, 
instead of drawing an entirely arbitrary line around the 
city taken foracentre. We speak of the Bristol district, 
therefore, as bounded on the west by the Severn and the 
Bristol Channel ; on the south by the river Brue, which 
talls into the mouth of the Parrett, jnst below Burnham ; 
and as extending north to the town of Berkeley, and east 
to the cities of Bath and Wells. Portions of North 
Somersetshire and of West Gloucestershire are included 
in this area, and are separated, save for a short distance, 
by the river Avon, which, passing through Bath and 
Bristol, joins the Severn at Avonmouth. Obviously we 
have here an extensive tract of country to work over. 
However, one may justly say that every part of it is not 
only of great interest to the naturalist, but is easily ac- 
cessible from Bristo]. In these days facility of locomotion 
is so great that arun often or fifteen miles out and home 
is within the reach of anyone who has half a day to spare. 
By rail, by cycle, or by “ Shanks’s pony ” (and the field 
botanist being essentially a pedestrian will commonly 
prefer the latter) every portion of the district can be 
reached and explored without undue fatigue or an unen- 
durable tax upon a slender purse. Moreover, our chief 
botanica! wealth lies in the immediate neighbourhood of 
the city, where, upon St. Vincent’s Rocks and on the 
Downs, in the Avon Gorge, Leigh Woods, or the Frome 
Valley, the stranger who visits Bristol in search of plants; 
while rambling amid delightful scenery, will become ac- 
quainted with many of the greater rarities. Before 
mentioning these plants in detail it will perhaps be well, 
for the benefit of readers unfamiliar with the country, to 
give a brief topographical sketch of its natural features 
and surface condition. 

The city of Bristol lies in a somewhat triangular basin 
at the confluence of the rivers Avon and Frome, 
the latter a small tributary from the north-east, which 
flows through the picturesque Glen Frome, and is not to 
be confounded with the larger stream passing by the 
town of that name. Around the city arise hills which 
are more or less broad tablelands or plateaux. The 
steep acclivities on the north are beds of carboniferous 
limestone and millstone grit. To the south the swelling 
slopes of Knowle and Totterdown extend to Dundry 
Hill, which rises to 769 feet above mean sea level. 
Solid Jurassic beds are the cause of the existence of this 
high ground, which bounds the horizon for a considerable 
sweep. On the east of the city there is an irregular 
elevation, with an average height of about 180 feet. This 
extends from the river Frome on the north-east to the 
cliffs which bound the Avon by Conham and Brislington, 
and consists for the most part of coal measures, contain- 
ing the sites of numerous coal-pits. It is the hard 
Pennant sandstone of the coal period, which is cut 
through by the Avon in the picturesque. winding of the 
river by Conham. The influence of the tide is shut off 
near this point, and the river being locked becomes a 
canal joining the Kennet and Avon system, and forming, 
before the development of railway traffic, one of the \ 

most important links of inland navigation between 
Bristol and the Metropolis. Travelling eastward, the 
riverside scenery and botany change to the commonplace, 
and from the Pennant valley to Bath do not invite our 
special attention. In its tidal course to the Severn below 
Bristol the river passes by the Hotwells, under Clifton 
and St. Vincent’s Rocks, and onward between the cliffs 
and quarries of the Avon Gorge. Lower down it passes 
through an extensive tract of alluvial flats drained by 
numerous intersecting ditches, chiefly brackish. These 
abound with algae and other interesting matter for in- 
vestigation. Small brooks, draining respectively Bed- 
minster Meads and Ashton Marshes, with the meadows 
behind Long Ashton, flow into the Avon at Bedminster 
and Rownham,. Other principal sources of drainage in 
the district are the Chew, the Trym, and the Axe. The 
former runs through rich pastures between Dundry 
and the Mendips, by way of Chew Magna and Stanton 
Drew, falling into the Avon near Chewton Keynsham. 
Most excellent botanizing is to be had throughout i's 
course. 

Either on the banks of the Chew or on ground rising 
from them a number of good plants may be gathered, 
including Helleborus viridis, Viola odorata, V. alba, V. 
Reichenbachiana, Saponaria officinalis, Stellaria umbrosa, 
Rubus silvaticus, R. Radula, Rosa subglobosa, E pilobium 
roseum, Senecio saracenicus in profusion, Zzula Heleniunt, 
Mentha sylvestris, M. piperita, Polygonum Bistorta, Daphne 
Laureola, Salix alba, and the barren plant of S. fragilis, 
which is unknown elsewhere in the district ; Populus 
canescens, P. tremula, Orchis latifolia (type), Juncus com- 
pressus, Calamagrostis Epigejos, Glyceria plicata, Polysti- 
chum aculeatum, and P. angulare. 

The Trym is a smaller stream of less importance. It 
collects the drainage from the high lands about Henbury, 
and passing through Westbury and Coombe Dingle, falls 
into the Avon at Sea Mills, amid a submaritime marsh 
flora. 

Besides the already mentioned Dundry, there are in 
the vicinity of Bristol some isolated hills of an altitude of 
from 250 to 300 feet. But the chief elevations are on 
the great Mendip range, a few miles to the south-east, 
and among the southern spurs of the Cotswolds, which 
come down into the north-eastern portion of the area as 
far as Wotton-under-Edge. The latter afford some 
enjoyable rambles from stations on the Midland Railway, 
being sometimes wooded, and their slopes sprinkled with 
abundance of belladonna, lily of the valley, Polygonatum 
officinale, and good orchids; or open and grassy, flecked 
with patches of Hippocrepis, Trifolium medium, Rosa 
tomentosa, and Brachypodium pinnatum. This grass has 
foliage of a bright yellowish-green colour, contrasting 
strongly with the brown hue of the turf around, and 
rendering the spots where it grews conspicuous at a long 
distance. 

The Mendip Hills are, for the most part, huge masses 
of limestone, rocky and precipitous in places, but chiefly 
consisting of rough pasture and rugged slopes, presenting 
to-day the same features and appearance that they did 
when Roman miners delved and pitted their surface 
in the search for ore. The levels vary up to the top 
of Black Down, a wide expanse of elevated open moor 
and heathrising to an altitude ot over 1,100 feet. The 
only true bog we possess occurs upon this range. In 
consequence, we find on Mendip several paludal species 
that are unknown or uncommon elsewhere about Bristol ; 
for example, Viola palustris, Peplis Portula, Scutellaria 
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minor, Eriophorum vaginatum, and Lastrea spinulosa. 
Other noteworthy plants associated with these hills are 
Helleborus viridis, Thlaspi occitanum, Alsine verna, Gnapha- 
lium sylvaticum and Herminium Monorchis. Cheddar de- 
serves to be treated separately on account of the great 
natural phenomena there exhibited, and the exceptional rich- 
ness and peculiarity of its flora. The grandeur ofits mag- 
nificent cliffs and caverns will amply repay a traveller, 
even if he have journeyed far to witness it ; and the delight 
of a botanist can be imagined when, for the first time, he 
sees above and around him fine tufts of the beautiful Dian- 
thus cesius conspicuous with colour, nestling in clefts and 
crannies of the heights. | Underneath by the roadside 
are Sedum rupestre (majus), Saxifraga hypnoides, thrown 
as a matted mantle over the rocks; and, earlier in the 
year, Cochlearia officinalis, with Cerastium pumilum. Here 
and there large yellow blossoms of Meconopsis make a 
brave show, and the limestone screes bear abundance 
of Phegopteris Robertiana. If his vasculum be not yet 
filled to repletion, the student may venture on 
the critical task of determining how many forms of Thalic- 
trum grow at Cheddar ; and should he do so, it is not 
lack of material which will hinder a satisfactory conclu- 
sion. 

Below the zone of undulating moorland, breezy heath, 
and old grey rock there are many little rivulets winding 
and turning down the boggy slopes until lost in the 
sphagnum where the sundews grow; and stretches of 
aboriginal copsewood afford suitable spots for many 
sylvestral plants. Lithosperimum purpureo-ceruleum makes 
its home on the sunny borders of these woods. The 
splendid hue of its petals, its porcelain fruit, and remark- 
able mode of growth give it a high place in our estima- 
tion apart from its rarity. Here too the Bee Orchis makes 
a profuse display when it chooses ; but, as is well known, 
the appearance of most Orchids is uncertain and seem- 
ingly capricious. 

The Mendips in Somerset and the Cotswolds in Glou- 
cestershire alike, each overlook a great alluvial plain, 
stretching away westward to the Severn and the Bristol 
Channel. Reclaimed from the sea at some distant date, 
these extensive tracts are now fertile pasture, rich in 
aquatic and paludal species that find congenial stations 
in the frequent marshes, ditches, still pools, and sluggish 
drains. Approaching the Channel shore, numerous 
estuaries and tidal inlets locally termed “ Pills” materially 
add to the number of our plants, and influence in some 
degree the character of the vegetation to a considerable 
distance from their waters. About their banks such 
plants as delight in a saline soil or atmosphere, but shun 
the exposure of the open coast, find suitable resting 
places. The coast itself,a long and little-varied line of 
sand and mud bank, with now and then a low cliff ora 
bank of shingle, offers all the conditions required by 
many maritime species. 

From what has been stated it will be evident that the 
neighbourhood of Bristol possesses widely varying 
peculiarities of physical configuration and geological 
structure, and furnishes nearly every kind of locality 
that a botanist desires for his researches. One may 
even Say that the additions of mountain and bog are 
mainly all that are required to render the Bristol district 
a typical portion of Great Britain. The distribution of 
plants being largely dependent upon the nature of these 
features, the flora is, as might be expected, propor- 
tionately extensive. 

(To be continued.) 

Reviews, 
Transactions of the Cumberlandand Westmoreland Associa- 

tion for the Advancement of Literature and Science. 
No. XII., 1886-7. Carlisle: G. and T. Coward. 

The Cumberland and Westmoreland Association is a 
league entered into by nine societies in the two counties, 
though individuals not belonging to any of the above 
bodies may become direct members of the Association. 
Of the affiliated societies, one only, the Carlisle Scientific 
Society and Field Naturalists’ Club, is devoted to science 
alone, the remainder, like the Association in general, 
being concerned with both literature and science. Each 
affiliated society has the right of recommending one 
original paper for publication in the Transactions, and 
such as have more than 150 members may send in two 
such papers. 

The number of papers in the volume before us is not 
very great. The literary portion includes “ Memoirs on 
the Maryport Camp,” “ Brampton in 1745,” and “‘Former 
Social Life in Cumberland and Westmoreland.” The 
scientific section includes ‘‘ Zoological Record for Cum- 
berland, 1886,” by Rev. H. A. Macpherson, M.A., and 
W. Duckworth ; “ Our Summer Visitors,” by T. Duck- 
worth ; and ‘Ice Work in Edenside,” by J. G. Good- 
child, F.G.S. Of the nine affiliated societies, three 
have contributed nothing to the Transactions. This is 
much to be regretted. In the “ Zoological Record” and 
in “Our Summer Visitors ” some interesting facts are 
placed on record. Thus, from the former memoir we 
learn that on a recent occasion a dipper (Cinclus aqua- 
ticus) -was observed capturing a small fish in the 
Calders. “The dipper emerged from the stream, and 
on reaching shallow water released the captive, which 
made off at once for deep water. After allowing the 
fish a start, the dipper darted after it, and recaptured it, 
subsequently releasing and recapturing it alternately, 
until tired of play; the fish was then bruised by 
repeated pecks and swallowed head foremost. The 
deplorable mortality in May, 1886, among small 
birds, especially swallows, is duly noticed. In one 
case twenty swallows were found dead on the 
window-ledge of a small clay cottage; in another the 
exhausted birds invaded a smithy in search of warmth 
and food. 

The authors have reason to believe that in the Carlisle 
district the white wagtail (Mo/facilla alba) occasionally 
interbreeds with the pied wagtail (Mofacilla lugubris). 

It is suggested by Mr. Eagle Clarke that many birds 
in their autumnal migrations pass from Scotland to North 
Wales by way of the Isle of Man, avording the coasts of 
Cumberland and Lancashire. 

The persecution to which that harmless and useful 
bird the night-jar is subject is no Jess rampant in 
Cumberland than in other parts of the kingdom. An 
incident here given confirms Waterton’s opinion that the 
average gamekeeper is a ruthless assassin and, as far as 
in him lies, extirpator of every bird not in the game- 
list. 

The author of ‘Ice Work” concludes that a period of 
20,000 years since the close of the Glacial Epoch is 
amply sufficient to account for all the denudation that 
can be demonstrated to have been accomplished in post , 
glacial times. 

It is worthy to be noted that concerning the alternate 
glaciation of the two hemispheres geologists are not | 
absolutely unanimous, Mr. J. G. Goodchild considers 
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that in the north the glacial period is now waning, while 
in the Antarctic region the glacial period has not long ago 
setin. Others contend that the northern hemisphere 
reached its greatest warmth some five centuries ago, and 
is now on its way back to a glacial condition. 

Management of Accumulators. By Sir David Salomons, 
‘Bart. Fourth edition, revised and enlarged. 
London : Whittaker and Co. 

We gave unqualified praise to this book in our recent 
notice of the third edition, both because it contained a 
great deal of useful information upon a subject too little 
understood even by many electrical engineers, and be- 
cause it filled a want, as has been amply proved by its 
rapid sale. We hoped in the present edition, which is 
said to have been revised as well as enlarged, to find 
that the serious faults not only in literary style, but in 
grammar, would have been corrected. Faults, such as 
those which meet the eye even on the first page, may be 
pardoned in the early attempt of one who is wrapped 
up with the importance of the information he has to 
convey; but areinexcusable in a fourth edition which 
“has undergone a thorough revision.” 
We hope to find improvements in future editions, and 

in the meantime, despite one or two technical statements 
of doubtful accuracy, it is on the whole an extremely 
useful handbook. 

My Microscope and Some Objects from my Cabinet. By 
A Quekett Club Man. London: Roper and 
Drowley. 

From the advertising pages at the end of this book 
we learn that the “ Quekett Club Man ” is also the author 
of a work entitled “My Telescope.” It will doubtless 
surprise our readers to find one and the same man fully 
familiar with two instruments used in such very different 
sciences, and being at once a microscopist and a “ teles- 
copist.” 

The Quekett Club Man has only eighty small pages 
to devote to his subject, and is hence obliged to consult 
brevity. But we fear that a reader who is “under the 
cloud of innocence on the subject,” will find some little 
difficulty in understanding the first section, entitled 
“The Instrument.” He will be apt to ask, what is this 
or the other accessory apparatus, and how isit to be 
used ? 

The authors caution against buying a microscope 
without the advice of an expert, and against low-priced 
instruments, is very sound. The number of bad micro- 
scopes now made is something frightful, and frightful, 
too, is the bewilderment into which they may lead the 
tyro. 

In the chapter on “ Diatoms ” the “‘ Quekett Club Man” 
mentions an “irreverent friend” who when shown such 
an object exclaimed, ‘ What a waste of beautiful work ! 
for the chances must have been a million to one that no 
one ever saw it.” = 

But such thought is even more unscientific than 
irreverent, since it involves the old delusivé notion that 
everything exists for man’s use and gratification. 

The following isa somewhat curious sentence: “‘ The 
great guns of the microscopical world differ on the ques- 
tion as the poles from the antipodes.” We scarcely can 
agree with the author in the following passage ; speaking 
of a geometrical spider (Zferra) he says, ‘‘Suddenly be- 
hind hima fly gets entangled ; as by electricity, the news 
is conveyed to him, and with the quickness of thought | 

he turns, darts, and seizes the intruder.” Now, unless the 
prey ensnared is comparatively large, the spider has to 
apply her feet in succession to different radii of the web, 
that she may judge by the vibrations in what direction to 
rush. For despite their eight eyes, the sight of spiders 
is not remarkably good. 

The little work before us will doubtless call increased 
attention to the value of the microscope as an instrument 
of research, and on this probable result the author is to 
be congratulated. But we donot hope that it may serve 
to augment .the number of that very common class of 
microscopists who do not intend to devote themselves to 
any science, but prepare and accumulate a collection of 
whatever is small enough to be gazed upon through a 
microscope. 

SSS 

ROMAN BATH AND RECENT 

DISCOVERIES.—1. 
HEN the British Association visited Bath in 1864 

all that was known of the Roman baths and of 
other remains of the Roman city was to be gathered 
from Camden and from Leland, with such accompanying 
information as could be found in Horsley’s “ Britannia 
Romana ” and in the works of Dr. Mugrave, Dr. Guidott, 
Dr. Sutherland, and Dr. Lucas. 

Warner had recorded all that he could collect in his 
“History of Bath,” and more fully in his illustrations of 
Roman antiquities discovered at Bath, published in 
1797. The remains preserved in the Literary and 
Scientific Institution had been carefully catalogued by 
Mr. Lonsdale, with the assistance of Mr. Hunter, who 
resided in Bath for some years. From time to time, as 
the foundations of new buildings were cleared and the 
level of the ancient city was reached, fine tesselated 
pavements were laid bare, and have been preserved 7x 
situ. These can now be seen under the Mineral 
Water Hospital, the Blue-coat School, and the United or 
Casualty Hospital. 

Mr. Lysons, in the second part of his “ Reliquize 
Romane,” has illustrated and described the remains 
found under the present Pump-room when that build- 
ing was erected, and has given conjectural restorations 
from fragments of sculpture then discovered. 

Carter had also delineated some of the antiquities. 
The beautiful bronze head found in digging a sewer 

in Stall Street, in 1727, had attracted much attention, 
and was for some time preserved in the Guildhall, but 
has since been removed to the Literary and Scientific In- 
stitution. It is generally supposed to be that of a statue 
dedicated to Minerva, who is known from Solinus to have 
been the goddess presiding over the hot springs. To 
this writer we are indebted for an account of the city 
in Roman times ; for his description can apply to none 
other in Britain, and his account has been quite con- 
firmed by past and recent discoveries. 

Discoveries made in 1755 had brought to light detached 
portions of the grand system of baths underneath the 
houses of the present city, and from observations then 
made conjectural restorations had been given of build- 
ings which must have reached from the present abbey 
church to the Pump-room and beyond it. In the year that 
the British Association met there (1864) was published an 
account of the Roman antiquities up to that date. This 
work, entitled “ Aquze Solis, or Notices of Roman Bath,” 
is now out of print. 
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To understand the Roman city some idea should be 
given of the ancient walls and the gates as well as 
roads that entered it. The walls seem to have 
conformed to the nature of the ground and the bend 
of the river Avon, so as to include the hot springs. 
The structure of the medizeval walls appears to have 
rested upon the Roman. This has lately been found 
to be the case at Chester, and was undoubtedly the 
case at Gloucester and at Colchester. The recent examina- 
tion of the walls at Chester has thrown light upon this 
subject. (See last number of the Journal of the Archzeo- 
logical Association.) 

The earliest map of Bath is probably that of Dr. 
Jones (1568 or 1588), which is contained among the 
Stoane MSS. (2596), from which we see the main 
streets meeting nearly at right angles, answering to the 
four gates. The circuit of the walls is a little above 
one mile, or a third less than the more important Roman- 
British cities. The line of the walls, often nearly de- 
stroyed, and greatly damaged in medizeval times, can 
still be traced. Within the walls the forum seems to 
have occupied a central space, and to have extended from 
the present abbey church to the Grand Pump-room 
Hotel. Under the last-named building Roman remains 
were found, and a concrete flooring, at a depth of not 
less than sixteen feet. The arrangement of the baths 
seems to have occupied the whole of the south front of 
the forum. Under the present Pump-room were found the 
remains of the sculptured pediment preserved in the 
vestibule of the Literary and Scientific Institution. 
Immediately opposite the Pump-room formerly stood 
Stall’s church, which is recorded to have embodied in 
its structure the remains of a Roman temple. The 
position of the Roman forum can, therefore, be said to 
have occupied the present site of the abbey church- 
yard, the space from north to south being wider than at 
present. The position was not quite central, but ex- 
tended more towards the east and south gates. 

The present Pump-room, under which the sculptured 
pediment referred to above was found, marks the 
entrance to the Roman baths, but the frontage 
stood farther back, more to the north. The portico 
was probably composed of six columns in front, 
with a frontage of 35 feet, a height about the same, 
and a projection of not less than 20 feet. (See “ Guide to 
the Roman Baths,” p. 7). 

In 1878 the reservoir which supplied these baths was 
discovered and laid open, also the Roman culvert, 
which has been reconstructed in places, and is now used 
as a drain for the waste water from the thermal springs. 
The hot springs were found to have been enclosed in an 
irregular octagon, 50 feet in length from east to west, 
and 40 feet wide. This is situated below the King’s 
Bath, and forms the great well ofthe springs. A con- 
crete floor has been laid over it, and the space above 
is still used for mcedern baths. The Roman reservoir is 
built of large masonry, 3 feet thick by 6 or 7 feet in 
length, and was found to be cased on the inside with 
lead. : 

In ‘clearing out this reservoir leaden pipes and 
shafts of columns were found, also blocks of stone 
variously moulded. From this tank the great Roman 
bath, not far distant, and the circular bath (only recently 
discovered) were supplied with hot water. 

The hall of the great bath, now completely opened to 
the view, encloses an area of 111 feet in length by 68 
feet in width, but the circular bath and the hall in 

which it is situated have been arched over, as the space 
above was required for modern use. The Roman 
masonry, however, is carefully preserved, and distinctly 
marked off from the more recent additions. 

It is much to be wished that the whole could have 
been kept open, and preserved under a shed constructed 
of glass with iron supports ; but the space required for 
increased bathing accommodation rendered the sacrifice 
too costly. Ifthis could have been done Bath would 
then have possessed the finest collection of Roman 
remains, illustrative of Roman manners, and far surpass- 
ing any that have been found in Europe west of the 
Alps. Much controversy has arisen about the preserva- 
tion of these remains, but we may feel assured that the 
city authorities will never neglect that which places this 
city far above other Roman-British cities, as none 
hitherto explored can show such perfect remains, con- 
structed on so grand a scale. The stone of which the 
baths are built was taken from the quarries, still in use, 
at Combedown. The blocks used in the construction 
of the large bath are many of them 1o feet long, and are 
put together with the greatest care, the masonry being 
of the highest order. Six steps lead into the water from 
the platform which surrounds the bath, and this has 
three recesses on each side, which contained seats and 
accommodation for bathers. Large fragments of roofing, 
composed of wedged-shaped, hollow tiles, lie in the 
great bath and upon the platforms, showing the construc- 
tion of the arched roofs that covered the buildings ; 
and also fragments of sculpture which had adorned 
the edifice. The character of the masonry and the 
small remnants that remain of the ornamental work 
carry with them indications that these baths were con- 
structed in the earliest portion of the oman occupation 
of the island. 

The work about the baths can be shown to be of 
successive dates, but the structure of the earliest and 
best portions may be carried back to the reigns of Vespa- 
sian and Titus, and may have been begun even earlier. 
Frontinus, who was Governor of Britain before Agricola, 
was known for his great work on aqueducts, which he 
constructed in Rome for supplying the city with water. 
It is not at all improbable that he, when Governor in 
Britain, may have recognised the value of the hot 
springs of Aquz Solis, and given directions for their 
utilization. The structure of these fine works may have 
been planned by him, and carried out by his successors. 
We may therefore place them as early as the time of 
Vespasian, and not later than that of Hadrian. 

Much more remains still to be discovered, as a fine 
hypocaust has been found near to the recently uncovered 
circular bath, and also smaller baths, apparently for 
private use. There can be but little doubt that these 
baths had originally all the accompaniments common to 
such structures, as may be seen in Rome, at Pompeii, and 
in the recently discovered Roman town at Herbord, in 
France, eighteen miles from Poitiers, and within a short 
distance of the small town of Sanxay. Here may be 
studied the complete arrangements of a Roman watering- 
place, as we have the baths, the temple, and the bathing 
establishment, all contiguous. We cannot but con- 
gratulate the city of Bath upon the possession of the 
remains recently laid open, indicating, as they do, the 
prosperity and former opulence of the city. It may 
have received marks of imperial favour, and been 
honoured at times by the residence of illustrious Romans. 

(To be continued.) 
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-BRITISH MEDICAL ASSOCIATION IN 
GLASGOW. 

ABSTRACT oF AN AppRESS BY Sir H. B. Macteop, M.D., 
“On THE PROGRESS OF SURGERY DurING THE Last 

Harr Century.” 

Se 1837 all the collateral sciences on which medi- 
cine so largely leans have been in a great measure 

reconstructed, and the very foundations on which our art 
is built have been in no small measure relaid. In 1837 
the doctrines of Broussais, which had been accepted with 
the enthusiasm of a revelation, and had deeply imbued 
the surgical as well as the medical practice of the day, 
had spent their force. Hahnemann and Brown, Gall 
and Spurzheim had come and gone with their disturbing 
influence, and men turned wearily from the discussion 
of mere doctrines and the dogmas of authority to a care- 
ful study, aided by experiment, of facts. Many remark- 
able discoveries in mechanical science, especially that of 
the achromatic microscope (1824 and subsequent years), 
the spectroscope, and the applications of electricity, 
powerfully contributed to the rapid progress of biology, 
morbid anatomy, pathology, and chemistry. In 1838 
Henle and Mandl made known what their countrymen 
had then accomplished, and the members of the German 
school have ever since been the most enthusiastic and 
competent workers on these subjects. 
The most distinguishing features of the period under 

review (1837 to 1887) have undoubtedly been an- 
zesthetics and antiseptics. They are both “epoch-making ” 
discoveries. Each has done almost as much for surgery 
as the discovery of hzemostatics, and when combined 
may, I think, be said to excel even steam and electricity 
in their gracious benefits to mankind. Though from the 
earliest times men sought for the means of allaying pain 
during operation, and numerous imperfect methods (as 
that of Dr. James Moore of this city, the younger brother 
of Sir John Moore, by compressing the nerves) had been 
tried to effect it, yet the statement of Velpeau, published 
in 1839, may be taken as expressing tiie opinion held 
seventeen years before the great discovery: “All 
research for an agent to destroy pain in operations isa 
mere chimera, and unworthy of further consideration.” 
Suddenly, however, the riddle was solved by one who, 
recalling the experiments of Humphry Davy with nitrous 
oxide and sulphuric ether, dimly perceived the use they 
might be put to in surgery. Whatever credit in this 
matter may belong to the unfortunate Horace Wells, it 
was really Mr. Merton who’ worked out the practical 
application of e*+ , and in the theatre of the Boston 
Hospital may st .1 be seen the sponge by which it was 
adminis..red on that memorable October morning in 
1846. After the abortive trial of various other agents 
chloroform was brought into use by Sir James Simpson, 
within a year of the time when attention was directed to 
the subject. This, the most valuable of anzesthetics, was 
discovered by Soubeiran in 1831, and had been shown 
to be a powerful anzesthetic by Flourens some years 
afterwards. 

Local anesthesia in its present form is also a conquest 
of the last half century, and though many agents possess 
this power, and some of them, like cocaine, are specially 
valuable for particular purposes, the finely divided ether 
spray introduced by Dr. Richardson (a distinguished 
student of the Glasgow school) in 1866, is more efficient 
and easy of application than any other for practical pur- 
poses. I need hardly say that anzesthesia has changed 

skill now take the place of force. 

the whole face of surgery. ‘‘ The lion heart ” is no longer 
the requisite of a surgeon, Finesse and manipulative 

Innumerable opera- 
tions are rendered possible which could not before be 
attempted, and the surgeon has benefited almost as much 
as his patient. 

There is no more interesting study in surgical history 
than the development of our present practice as regards 
wounds, from the blind groping of the surgeons of last 
century, to discover the secret enemy which baffled their 
best efforts, to the brilliant dawn which we have been 
permitted to see. The proper use and best form of deep 
and superficial stitches and dressings are also now well 
established, and the reign of dirty sponges and foul in- 
struments and hands has passed away for ever. Modern 
pathology has put an end to the keen controversy which 
for 150 years bulked largely on surgical attention 
regarding purulent infection. The direct absorption 
doctrine of Boerhaave held the field to the middle of the 

eighteenth century, and was followed by the hydraulic, 
the metastatic, the spontaneous generation, the phlebitic 
(in various forms), and other theories, till Virchow 
(1846-56) threw a new light on the subject by his re- 
searches on thrombosis and embolism, after which the 
investigations on sepsin, blood ferment, and micro- 
organisms explained what was still unintelligible. 

Asa result of the misfortunes of the Crimean war, 
and to a less extent perhaps from the alarm caused by 
the cholera epidemic of 1852, the construction and 
organisation of hospitals and other public institutions 
have received more attention during the last twenty-five 
years than during the previous seventy-five which had 
elapsed since Tenon wrote. 

Of the advances in doctrine and practice since 1837 
much might be said. Not only has general anatomy 
been greatly advanced, but pathological anatomy has 
been created, while physiology has become a new and 
practical science under the influence of experiment. 
Chemistry has also been reconstructed. Experimental 
and microscopic research have elucidated ina remarkable 
manner the whole phenomena of inflammation and the 
febrile condition. The blood and its vessels, the re- 
action of the tissues involved, the part played by the 
nerves, the nature of the exudations, with their desti- 
nations and changes, as well as the growth, degeneration, 
and metamorphosis of structures, have all been labori- 
ously studied by the aid of the microscope and by 
chemical processes. It was within the years 1838-39 that 
the cellular pathology was born. It took the scientific 
world by storm. Though no doubt it can be plausibly 
asserted that beth John Hunter and Raspail dimly fore- 
shadowed it, certain it is that Schleiden, Schwann, and 
Miller laid its true foundations, while Virchow and his 
pupils worked it out. Constant advance continues to be 
made_by the use of new and improved methods of re- 
rearch, so that our knowledge of the ultimate elements 
of the tissues is daily increasing. An immense scientific 
activity followed the year 1840. Within a few years 
almost all the tissues and organs and the secretions of 
the body, both in their normal and altered conditions, 
were laboriously studied, and the phenomena of the re- 
spiratory, digestive, and nervous systems, as well as the 
great subject of embryology, which throws so much light 
cn congenital deformities, were largely investigated, and 
by none with more ability than by my late colleague, 
Professor Allen Thomson. 

Within the last half century, and especially since the 
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discovery of anesthetics, all surgical operations have 
been greatly improved, and many new ones have come 
into use. The operator being no longer hurried, or his 
feelings harassed by the sufferings of his patient, and 
happily possessing better control of the result, is left free 
to plan and conduct his operation without embarrassment. 
In this progress of operative surgery amputation has 
largely shared. The improved methods of arresting 
bleeding, both during and after operation, have essen- 
tially contributed to its perfection. The indiarubber 
(1873), and more lately the spiral wire tourniquets of 
Esmarch, and the “bloodless” system, though now 
no longer carried out as at first practised, which these 
appliances rendered so easy of application, have been 
ofthe most eminent service in amputations and excisions, 
as well as in all operations on bones and deep structures. 
The old method of closing arteries by torsion—used by 
Galen and Avicenna, but more especially studied by 
Amussat in 1829—was much in vogue a few years ago ; 
but it and acupressure—described by Heister and many 
others—which Sir James Simpson (1859) supposed 
would supersede all other haemostatic methods, have 
been replaced by the antiseptic ligatures now in use. 
The modern practice of using water ata temperature 
from 120 degs. to 160 degs. F. for the arrest of oozing is 
in my experience admirable. 

Excision of joints and resection of shafts of bone, now 
of daily performance, were by no meanscommon at the 
time of the Queen’s accession. 

Within the half century aneurysm has been much 
studied in all its aspects, and its treatment has been sim- 
plified, though the methods of dealing with it have been 
greatly multiplied. It has been shown to be curable by 
the rapid coagulation of the contained blood, and not 
alone by the lamination of fibrin and contraction of the 
sac, a fact long denied ; and this has suggested some of 
the most recent methods of dealing with it. 

Pathological research has done much within the half 
century as to the large and important subject of new 
growths. Much, however, remains to be done. Since 
Muller, in 1838, brought neoplasms within the pale of 
the cellular pathology, and Virchow added so much to our 
knowledge, innumerable workers, aided by many new or 
improved mechanical contrivances and beautiful methods 
of preparing sections for microscopic examination, have 
turned their attention to the subject. A simpler classi- 
fication and arrangement have resulted, with a better 
understanding of the clinical progress and results of 
tumours. 

In no department of surgery has so much that is new 
and notable been achieved as in injuries and affections of 
the head. Much has been done, both by experiment and 
clinical observation, in the localisation of the phenomena 
of motion and sensation, and though much remains to be 
done which can only be cleared up by long and accurate 
research, still results have been garnered sufficient to 
give a confident hope that before long a complete and 
reliable map of the brain will be at the service of the 
practitioner. The brain areas which supply the face, the 
tongue, the limbs, and the muscles of respiration have 
been clearly defined by British and foreign physiologists. 
Clinical observations on man have supplemented experi- 
ments on animals, and already fruitful practical results 
have been obtained, so that the trephine has again come 
into use, but on far different grounds from those theore- 
tical ones which guided its application at the beginning 

cerebral growth planned on the modern physiology was 
performed so recently as 18385. The new American per- 
forator is much more precise and speedy than the old 
trephine, especially when worked by the “ surgical 
engine,” which has been invented for driving saws and 
perforators. 

The galvano-cautery was first used in England by Pro- 
fessor Marshall in 1850, but to Middeldorpff of Breslau 
we chiefly owe its sytematic use in a large variety of sur- 
gical cases, where its rapid action, manageability, and 
the very light which it emits can be utilised. It can never, 
however, replace the knife for the mere division of 
structures, nor the actual cautery for counter-irritation in 
chronic inflammation. Electricity has made great ad- 
vances as a practical agent since 1872. In experimental 
physiology, and as a diagnostic and curative agent, Erb’s 
recent work will do much to promote its more precise 
use. To Duchenne (1855) must, however, belong the 
credit of having first recognised its importance ; and it is 
probable that, with the aid of improved batteries and 
the modern “ accumulator,” better work will be done in 
the near future. Among the many ingenious and useful 
instruments for clinical research and demonstration, the 
ophthalmoscope stands pre-eminent. Foreshadowed by 
Babbage in 1847, its present important position in 
ophthalmic surgery is due to Von Helmholtz, who took 
it up in 1851, and with Ruete perfected it asa clinical 
instrument. To it we owe a knowledge of the pathology 
of the deeper structures of the eye, and the suggestion 
of various operations which have proved of the greatest 
service. The introduction of cocaine, since 1884, asa 
local anzesthetic, has added largely to the progress 
of ophthalmic surgery. The otoscope, the laryngo- 
scope, and other similar instruments naturally 
followed on the construction of the opthalmoscope, 
and have been fruitful of good in their respective 
departments. The sphygmograph, made practically 
useful by Marey in 1860, realising the idea of Hales 
(2748) and of Herisson’s sphygmometre, has largely aided 
the diagnosis of many conditions of the circulatory system 
and by its pictorial tracings secures permanent records of 
their variations. The sphygmophone, which professes to 
render the arterial sounds audible, is still of no practical 
use. The endoscope, which was much improved by 
Désormeaux, after 1853, has never attained a practical 
position, from the difficulty of using it, and the limited 
field to which it can be applied. Recently, however, 
Leiter, by using the smallest Edison lamp, and improving 
the construction, portability, and cost, has provided an 
endoscope which may possibly promote its employment. 
The thermometer, first used in medicine by Boerhaave 
and his pupil, De Haen, has become one of the most im- 
portant clinical guides in consequence of the researches 
of Traube (1850), Wunderlich, and Zimmermann. _ 

The beautiful discovery of skin-grafting by Reverdin, 
in 1869, provides us with a valuable resource in many 
difficult cases of delayed repair and deformity. The per- 
manence of such grafts is not, however, as yet fully 
assured. The transplantation of periosteum, muscle, bone, 
nerve, and even eye tissues, has also been achieved of 
late years under the magic shield of aseptic surgery. 
Hydrophobia promises to be deprived of its terrors, Ex- 
tensive burns are no longer dangerous when kept free 
from pollution, as the intestinal lesions which Curling 
drew attention to (1842) are now known to be due tc 
septic poisoning. Nerves are stretched, with or without 

of the century. The first operation for the removal of a | previous exposure, to the relief of many complaints ; 
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nay more, divided nerves and tendons also are success- 
fully united by suture. Thermal, chemical, and sea baths 
have their appropriate domain assigned them. Cod-liver 
oil and many concentrated foods, easy of assimilation 
and rendered more so by the addition of digestives, have 
come into use. Patients are no longer reduced by diet, 
purging, and bleeding, or blindly over-stimulated with 
alcohol, but a a dietary founded upon their requirements 
is prescribed before and after operation. The therapeutic 
advantages of change of scene and climate are fully taken 
advantage of, as the means of locomotion have been im- 
proved and cheapened. Of the innumerable new drugs 
with which chemistry has endowed us many highly valu- 
able ones have come into general use, while greater con- 
centration and more elegance have been employed in 
their manufacture. The surgical instrument maker has, 
by his ingenuity and skill, simplified and improved the 
surgical armamentarium, and for every purpose has 
supplemented our manual dexterity. 

I have thus, in the limited time at my disposal, and to 
the best of my power, noted the changes and improve- 
ments insurgical theory and practice which have emerged 
during the last half century. The task I set myself has 
proved longer and more difficult than I anticipated, as 
the harvest has been extraordinarily abundant. I am con- 
scious of having omitted much from want of time and 
knowledge ; but I trust I have succeeded in showing that 
in every branch of the surgical art there has been a 
wondrous advance, and that the profession to which we 
belong marches in the very van of the great army, re- 
cruited in all climes, whose aim it is to enlarge human 
knowledge. Such a retrospect as I have attempted 
makes us reverence a profession whose hope and ambi- 
tion it has ever been to abate suffering without distinc- 
tion of race or creed. We see how an abiding and 
ever-increasing purpose has run through these long ages, 
and that while we now rejoice at being no longer bound 
by the authority and crude doctrines which shackled our 
forefathers, we can yet honour the traditions of the past, 
and appreciate the efforts of that great host of devoted 
men who have by their unselfish labours built up the 
famous temple of our art. 

SSS 

Visitors To Musrums. — The Rev. H. H. Higgins 
divides such visitors into three classes: students, obser- 
vers, and loungers. Thestudents, who form, perhaps, 2 per 
cent. of the total, are those who go with a definite pur- 
pose, seeking the solutions of questions which have 
occurred to them during reading or reflection. The 
observers, who may range from 50 to 78 per cent., have 
no conscious definite object, but fix their attention with 
more or less intelligence on the specimens displayed, and 
generally carry some knowledge away with them. The 
loungers go to spend time, especially as the museums 
are places which “one must have seen.’ They are 
most numerous at South Kensington. 

THE Propuction oF Iron.—According to Dingler’s 
Polytech. Journal, the mean annual production of iron in 
the years 1880-1884, inclusive, has been, in Britain 4,275 
kilos; in the United States, 4,674; in Belgium, 532 ; in 
Germany, 3,181; and in France 2,164 kilos. During 
these years the British production has been approxi- 
mately stationary, that of Germany has _ increased 
nearly 30 per cent., and that of France by about 1o per 
cent. In Britain the maximum production was in 1883, 
but in America and France in 1882, 

Abstracts 
of Wapers, Lectures, etc, 

JUNIOR ENGINEERING SOCIETY. 

On the 2oth ult. a number of members of this Society 
visited the Hampton and Kew Bridge stations of the 
Grand Junction Water Works, through the kindness of 
Mr. Fraser, engineer to the works. At the Hampton 
station an explanation was given of the two systems in 
operation there, viz., one for supplying London direct 
with 800,000 to r million gallons of filtered water hourly, 
and the other for passing 17 million gallons of unfiltered 
water a day on to Kew. The engines, pumps, boilers, 
etc., having been seen, the party proceeded outside to 
the reservoirs and filter beds, one of which latter being 

in course of reconstruction, the different layers of filter- 
ing material and culverts were fortunately all exposed to 
view. The Kew Bridge station is arranged to filter the 
water received from Hampton, and also to filter about 
600,000 gallons per hour, drawn direct from the river. 
The pumps raise both supplies to a head of 150 feet. 
The filter beds and reservoirs at Kew are on a larger 
scale than those at Hampton, and the manager gave 
an interesting explanation of the different operations 
involved in charging, emptying, cleaning, and miaintain- 
ing them. The engines, pumps, etc., here also proved 
of considerable interest. 

A visit to the works of the Southwark and City of 
London Subway took place on the 27th ult., Mr. Great- 
head, Engineer to the Company, having kindly granted 
the necessary permission. The party met at the 
Harleyford Street workings, Kennington Park, and after 
descending the shaft where the passenger lifts will be 
fitted, walked down one of the tunnels, which are ro feet 
in diameter, to the working face. Here the resident 
engineer fully explained the ingenious arrangements 
devised for driving the tunnel; setting the segments of 
the cast-iron rings composing it; and for filling with 
grouting of blue lias lime the small annular space left 
between the tunnel cutting and lining. This last highly 
important detail of the construction is successfully effected 
by forcing the mixture by atmospheric pressure through 
the holes left for the purpose in each segment. A vote 
of thanks was accorded to Mr. Greathead and the resident 
engineer at the conclusion of the visit. 

THE CAMBRIAN ARCHAZZOLOGICAL 
ASSOCIATION. 

Tue forty-third annual congress of the Welsh Archzolo- 
gical Association was opened by the Bishop of Llandaff, 
the president-elect, on the 13th inst., at the Town Hall, 
Cowbridge, who expressed the hope that the visit would 
furnish them with ample materials for archzeological 
study. Among the various objects of antiquity which 
were to be found within easy distance of their present 
place uf meeting there were some which would serve to 
call their thoughts back to the time when the Druids 
worshipped with their intricate and it was feared too 
often cruel system in temples which consisted of nothing 
more than a collection of colossal stones untouched by the 
hammer or chisel of the workman, while at other spots 
would be found remains more or less perfect of the 
grand old abbey or more modest parish church, in which 
the varying styles of Christian architecture followed 
each other in succession, each in its own peculiar grace- 
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fulness and beauty. Referring to the most ancient or 
British period, perhaps the most interesting monument 
within the verge of their present resources was the vast 
cromlech near Duffryn, in the parish of St. Nicholas. 
It was, he believed, one of the largest, if not the largest, 
of the Druidical remains to be found in the kingdom. 
Other remains of the same period, devoted to the same 
object but of smaller dimensions, existed in the imme- 
diate neighbourhood. But the remains of the British 
period still in existence were not confined to those of 
structures devoted to religious purposes. Encampments 
of greater or less extent, scattered at intervals over large 
portions of the land of Morgan, served to remind them 
that their forefathers were not so wholly engrossed in 
peaceful pursuits as to neglect to guard themselves 
against the attacks of their enemies. Passing from the 
British period to the Roman occupation, which com- 
menced about the middle of the first century of the 
Christian era by the victory of the Roman general over 
Caractacus, he remarked that doubtless at the moment 
the conquest of the British and the captivity of their 
brave leader were regarded as a terrible national dis- 
aster; but by God’s providence that event was pro- 
ductive of the holiest blessing which our land had ever 
inherited in the first planting of Christianity within its 
borders, and the seed out of which first sprang the 
ancient British Church, which from that day to this, 
notwithstanding many trials, had been continued in un- 
broken continuity during the past eighteen centuries. 
But apart from the interest which attached to the intro- 
duction of Christianity into Britain, regarded in its 
religious aspect, in some at least of its results it had a 
peculiar interest for the archzeologist, since there were 
few objects which he investigated with greater pleasure 
and satisfaction than the remains of those ancient Chris- 
tian temples which were raised by our pious forefathers 
to God’s honour and glory. His lordship proceeded to 
notice some of these remains which were more imme- 
diately connected with the advent of the Romans, and 
then passed on to remark that the period that followed 
the departure of the Romans had few objects of interest 
for the archeologist. The northern invaders’ rule was 
unlike that of the Romans and provoked a more obstinate 
and prolonged resistance. The results of this were still 
to be seen in the remains of the many Norman and 
English castles which abounded in that and the neigh- 
bouring counties of South Wales, and which furnished 
for the archzeologist some of the most interesting objects 
of research. Many of the parish churches, he added, 
would be found interesting on account of their peculiar 
construction and the various styles of architecture ; and 
he particularly referred to the Church of St. Iltyd, or 
Lantwit-Major. He also alluded to some recent dis- 
coveries at Cardiff Castle, and expressed his best wishes 
for the success of the present Congress. 

Mr. FE. Laws then read a paper on ‘“ The Black Friars 
of Cardiff.” 

On Tuesday morning the members started by road for 
St. Hilary, Old Beaupre, St. Athans, Fonmon, Penmark, 
Llancarvan, and Llantrithyd. It was a beautiful sum- 
mer day and the scenic attractions of the country were 
much enjoyed. One of the first objects of the excursion 
was Beauper Castle, as it was originally written, which 
supplies an example of the classic style of architecture 
engrafted on the Gothic, and where the remains of an 
ancierit Welsh fortress. may be traced. The Castle of 
Fonmon is a large Norman structure, one of the class 
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referred to by the Bishop of Llandaff in his inaugural 
address, but long since modernised and adapted for pre- 
sent occupation. 

In the evening the following papers were read :—On 
“English and Welsh Law in the Marches ;” on “The 
Norwich Taxation and Diccese of Llandaff,” by Arch- 
deacon Thomas; and on “The Manor of Llanblithian,” 
by Mr. J. A. Corbett. 

The members on Wednesday visited the ancient vil- 
lage of St. Bride’s Major, and afterwards -inspected 
Ewenny Abbey, the residence of the Turberville family, 
a Benedictine priory, founded early in the twelfth cen- 
tury by William de Londres and his son Maurice. The 
priory contains some of the finest Norman work in 
Wales. A meeting was held at Cowbridge Town Hall 
in the evening, under the presidency of the Bishop of 
Llandaff, when Mr. Stephen Williams read an interesting 
paper on “The Recent Excavations at Strata Florida 
Abbey.” 

On Thursday an old fortified town was first visited 
under the guidance of Mr. Thomas Rees, the Mayor, and 
Mr. Iltyd B. Nicholl, F.S.A. The ruins of St. Quintin’s 
Castle were afterwards inspected, and a visit was paid 
to Llanmihangel-place and Llantwit-Major, where the 
ancient monastery was, according to tradition, founded 
by Garmain (St. Germanus), Bishop of Auxerre, during 
one of his visits to Britain to counteract the spread of 
Pelagianism. The village of Marcross and the historic 
St. Donat’s Castle were next visited. In the seventeenth 
century Archbishop Usher took refuge in the castle, and 
remained there some months after the collapse of the 
royal cause at Naseby. The site known as Caer Wrgan, 
on which the Cardiff Naturalist Society have made some 
excavations, was examined, and the inscribed crosses of 
Llantwit-Major were described on the spot by Mr. J. G. 
Allen, F.S.A. In the evening a paper was read by Mr. 
Edward Lawson on “ St. Fagan’s Fight.” 

WILTSHIRE ARCHAZOLOGICAL SOCIETY. 

THE annual meeting of the Wiltshire Archzological and 
Natural History Society opened on Aug. 7th at the Town 
Hall, Calne. The Rev. Archdeacon Buchanan presided. 

The Rev. A. C. Smith (one of the general hon. sec- 
retaries) read the annual report, of which the following 
is an abstract :—The committee recorded steady pro- 
gress, the number of names on the books being 363, an 
increase of thirteen during the year. They deplored the 
death of nine members, including their valued curator, 
Mr. Henry Cannington. The balance-sheet showed, on 
Dec. 31st, a balance of £195 13s. 5d., but a large por- 
tion of it would soon be absorbed in defraying the cost 
of publications which the society had in hand. The 
society had made a divergence in the direction of pub- 
lishing a large octavo volume of 512 pages on the flower- 
ing plants of Wiltshire, for which it had secured the 
services of the Rev. T. A. Preston. That volume the 
society hoped to present to members in the course of 
a few days. The museum and library had received 
additions by donations of various sorts and from various 
quarters. In the work of the society afield they had very 
important matter to communicate, for, in the extreme 
south of the county, excavations on a large scale had been 
made this spring by General Pitt-Rivers, and sections of 
considerable dimensions had been cut, under the imme- 
diate direction of that experienced archzologist, in one 
of the old boundary ditches, known as “ Bokerley Dyke.” 
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It had been generally believed by the great majority of 
Wiltshire archzeologists that Bokerley Dyke, together 
with its fellows, “ Grims Dyke,” in the south of Salisbury, 
“Old Dyke,” which runs over Salisbury Plain to the 
north of Heytesbury, and their own “ Wansdyke,” in 
the immediate neighbourhood, were—whatever might | 
have been their object and whoever their authors— at 
any rate of pre-historic date ; that, whether they were 
the work of the early Britons, the Celts, or the Belgz, 
they were at all events pre-Roman. But now, in remov- 
ing a considerable portion of the bank at Bokerley Dyke, 
and exposing the original surface on which the excavated 
soil had been placed, General Pitt-Rivers had come upon 
large quantities of Roman pottery and several hundred 
Roman coins of a late date. This was evidence which, 
however unpalatable to some of them, could not be gain- 
said, and they might take it as proved that Bokerley Dyke, | 
which Canon James, when writing on the subject, con- | 
sidered to be the oldest of the Wiltshire dykes, and whose | 
date he attributed to some two or three centuries before 
the Christian era, must henceforth be allowed to be of 
late Roman, if not of earlier times. They must say all 
honour to General Pitt-Rivers, who had set at rest for 
ever the question of date with regard to Bokerley Dyke. 
In conclusion, the report pointed out that a vast amount 
of material still remained for the careful examination of 
the members of the society in all parts of the county. 
The committee trusted that as the older members dropped 
off, younger and move active workers would come for- 
ward to take their places, because they were well assured 
that continual and prolonged efforts must be made 
before they could claim to have in any degree mastered 
the ancient and natural history of Wiltshire. 

In the evening the anniversary dinner of the society 
took place at the Town Hall, after which a conversazione 
was held, when papers were read by the Rev. Canon 
Jackson on ‘‘Calne” ; and by the Rev. W. C. Piender- 
leath on “ Cherhill Gleanings.” 

SSS 

INTERCEPTING TELEGRAMS.—The Austrian War Office 
is stated to be paying great attention to a matter which 
is of the greatest importance in the use of the telegraph 
in the field. It has been ascertained that the telephone 
is so acute of hearing that before it every secrecy of 
telegraphing disappears. If, formerly, it was desired to 
ascertain the secrets of the telegraph wire the latter had 
to be cut and an apparatus inserted. Now, with the 
help of the telephone, all telegrams may be read easily, 
even from a considerable distance. It is only necessary 
to carry a telegraph wire of moderate length parallel to 
the original line, and insert in it a telephone, from which 
the Morse signs may be read off by ear. This would, 
of course, be very awkward in the case of war telegrams. 
The question has naturally arisen how this difficulty is 
to be met. The problem is solved in a surprisingly 
simple manner by Herr Heinrich Discher, who proposes 
cross telegraphing for the purpose. He says that if 
telegrams are sent from opposite directions on the same 
wire at the same time, the listener at the telephone only 
hears a medley of confused sounds. In practice the 
matter may be dealt with in the following manner :— 
One station sends actual telegrams, the other a despatch 
previously agreed upon. As long as the operator at the 
former station sees this despatch coming in, he may make 
sure that no eavesdropperis able to read the telegram he 
is sending.— Times. | 

CORRESPONDENCE. 
The Editor does not hold himself responsible for opinions expressed 

by hts correspondents, nor can he take notice of anonymous com=- 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 

FORMATION OF ICE. 

I should like to offer for the consideration and criticism of 
your readers the following idea as to the possible formation 
ofice. Ido not know if it has occurred to any one before, 
and I may perhaps be saying nothing new. We know that 
water at ordinary temperatures, say 45° F., will contract if 
the temperature be lowered to about 39° F. This is to be 
explained by the molecules of water being separated by 
interspaces, as shown to exist by the experiment of dissolv- 
ing a certain amount of powdered sugar in it, without the 
bulk of water being increased. As soon, however, as 39° is 
reached, or thereabouts, water begins to expand until it is 
converted into ice at 32° F. 
Now, whenever water freezes, it does not solidify into a 

mass of accurately fitting crystals, like rhombs of calc-spar, 
which have no interspaces, but always in ‘‘macles” or com- 
pound forms, so well seen in a flake of snow; and these 
necessitate an abundance of interspaces. Although a block 
of ice appears to be perfectly homogeneous, like a block of 
transparent Iceland spar or rock crystal, yet, as Prof. 
Tyndall showed many years ago, by transmitting a beam of 
electric light through it, it immediately revealed its anatomical 
structure ; it is really composed of myriads of “ ice-flowers.” 

Hence my idea or theory is that at 39° F. the molecules 
of water degin to arrange themselves into lines always inter- 

| secting each other atan angle of 30°, and as soon as 32° F. 
is reached, they become revealed to our senses as solid ice. 

This arrangement of the molecules into macles necessi- 
tates ‘‘re-entering ” angles and angular interspaces. Conse- 
quently, bulk for bulk, a block of ice must be greater than 
that of the body of water which composed it. 

This at the same time accounts for the decrease of the 
specific gravity, in as much as air must constitute a certain 
portion of the block of ice. 

As pure, transparent glacier ice is nothing but compressed 
and consolidated szow aided by re-gelation, so, I take it, a 
block of lake ice is of exactly the same construction, though 
it be water directly frozen. 

Bismuth is well known to be another substance which 
imitates ice in expanding when crystallised, and since the 
crystals of bismuth are also compound, and incapable of 
“fitting exactly ” in the mass, a like interpretation will apply 
to it. 

I should be glad to hear what any physicist or other reader 
may have to say to the above. GEORGE HENSLOW. 

PETALS OF THE WHITE JASMINE. 

Taking up a spray of this shrub, covered with blossom, I 
noticed that some of the flowers had four petals each, some 
five, and others six. I could see no indication that those 
with four petals had lost one or more. I therefore take the 
liberty of asking you or your readers if such variations are 
common, and, if so, what is supposed to be the cause. 

SCRUTINY. 

TENNYSON AS AN OBSERVER. 
In your number for July 20th (p. 50) you give some in- 

stances of an accuracy of observation on the part of Laureate 
rarely to be met with among poets. However, cases of an 
opposite kind are not altogether wanting. Thus we read: 

“ Heavily hangs the broad sunflower 
Over its grave in the earth so chilly ; 

Heavily hangs the hollyhock, 
Heavily hangs the tiger lily.” 

The hanging or drooping of the sunflower, as its seeds are 
ripening, is a well-known fact. But the hollyhock presents 
nothing similar. 

From the first appearance of the bud to the maturity of 
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the seed, the flower of the hollyhock never hangs or droops, 
but remains pointing slightly upwards. 

Browning, in the verses quoted, is astray in saying : “ The 
bee with zs comb.” Accuracy requires “ ey,” since the 
male bees are not let live through the winter. 

AMPHION, 

PECULIAR WATER. 
In an old book I lately met with an account of a river in 

Corsica named Restonice, the waters of which are said to 
blanch every object placed in them. The elder Darwin 
(Erasmus) states that iron laid in this river for a few days 
looks as if plated with fine silver. At the same time the 
water is said to be ‘perfectly wholesome and clear as 
crystal.” I should be glad if you, or any of your correspon- 
dents could tell me if these statements are founded on fact, 
andif so, what is their explanation? SEPTIMUS. 

DYE COLOURS FROM PLANTS AND SHRUBS. 

Under this title you give a paragraph (p. 28) on dyes ob- 
tained from ‘‘very common plants.” But it is well to remem- 
ber that these colours cannot compete either in permanence 
or in price with those now recognised in our dye-works. The 
colours obtained from elder-berries, blue-berries, etc., are 
sadly lacking both in fastness and lustre, and they have, 
therefore, been almost universally thrown aside. 

PATTERN-DYER. 

COBRAS. 

The enclosed cutting from the Homeward Mail may be ot 
interest in reference to your article on Cobras, in the 
SciEnTIFIC NEws of the 1oth of August. There is certainly 
a strong impression amongst the natives of Southern India 
that cobras entertain feelings of revenge against those who 
injure them, and I well remember on one occasion being told 
of an incident similar to that related in the paper, when a 
cobra, which had been attacked but had escaped, returned 
during the night and bit the man who had assailed it, with 
fatal results, CAG: 

Grindelwald, Switzerland. 

“ A CoBRa’s REVENGE. 

“The death of Mr. Andrew Fischer, an employé of the 
Madras Railway Company, at the Pennar Bridge Works, on 
the north-west line of the railway, under most distressing 
circumstances, is reported. He was employed as a driver of 
bridge engines at the Pennar Works. While he was seated 
in the verandah of his bungalow he observed two large cobras 
on the barren plain immediately in front of the house. Arm- 
ing himself with a stout stick, he proceeded to the spot and 
encountered the snakes. He succeeded in killing one of them, 
while the other, which had been slightly wounded, managed 
to escape. Mr. Fischer hunted about for the runaway, but 
could not find it. He then returned to his bungalow and 
rested for some time, as he was off duty. Later in the day 
he prepared to go to his work, and with that object got out his 
clothes to dress. He sat on his coat, and was about to put on his 
shirt when he felt something sting him on the back. He turned 
round, and to his horror found a snake on the cot behind him, 
which he is said to have recognised as the cobra he had 
wounded that morning. He immediately sought medical re- 
lief, and all kinds of remedies were applied, but to no effect, 
and he died in the evening, leaving a widow and an infant 
child, for whom much sympathy is felt. 

“« Kellayan ’ writes to a Bombay paper, ‘It is commonly be- 
lieved among the Hindoos that no animal is more revengeful 
than the cobra, and that if an attempt is made to kill it, and 
it escapes, it never gives itself rest until it has wreaked its 
vengeance upon its assailant. This conviction is very widely 
shared by intelligent people. A particular friend of mine, 
now holding a very important position in Vizianagram, an 
M.A. and a B.L., used solemnly to tell me that this craving for 
vengeance on the part of cobras and alligators is not a mere 
figment of the fancy. Taking for granted that the facts about 
Mr. Fischer’s death are as they are stated to be, will any of 
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your scientific readers explain whether there is any truth in 
the popular belief that cobras trace at all hazardsithe where- 
abouts of their assailants, and do nothing until they have 
revenged the injury done or intended to be done to them? I 
am also informed that failing in the object of their attempt, 
they cease to live.’” 

SPARROW HAWK (ACCIPITER NISUS) AND 
KESTREL (FALCO TINNUNCULTS). 

I am now going to call the attention of those interested in 
oology to a curious circumstance to which my attention was 
called by my young friend, Mr. H. Jonas, z.¢., that the sparrow 
hawk and the kestrel lay their eggs in pairs. I do not intend 
to say that they are exactly alike, but sufficiently so to see 
that in a full clutch of six eggs there are three pairs; if 
five eggs only, then two pairs and one odd egg. Since my 
attention was called to this fact, I have pretty well ascer- 
tained that with the sparrow hawk the first pair laid are gene- 
tally blotched or marked over the large end, the second pair 
marked at the smaller end, the other spotted or marked more 
or less all over. With the kestrel the colouring is not 
blotched, but it varies in intensity. I have some good 
clutches showing this peculiarity, and I should be glad if any 
collectors of eggs reading these notes will be good enough to 
give me any information they can upon this point. 

If the recuperative power in birds was not exceedingly 
great, many of our birds would soon become extinct, as their 
enemies may be reckoned from the hand of man down to the 
creeping things of theearth. Iwill here mention some of the 
enemies: first of all, the boys, who take the eggs and young 
for the amusement of breaking the eggs and killing the young 
birds; then the birds of prey, followed by such birds as the 
raven, crow, jackdaw, rook, magpie, jay, and perhaps some 
others; then the foxes, cats, polecats, stoats, weasels, rats, mice,. 
moles, hedgehogs, snakes, and snails. I do not accuse the 
latter of killing and eating birds, but they get into their nests 
and crush the eggs. The ordinary agricultural operations, 
such as cutting hay, ploughing, etc., destroy a vast number of 
eggs and young, partridges, larks, and corn buntings being 
the greatest sufferers. But of all their enemies the long- 
eared owls and the cats are their worst. The domestic cat 
(?)— save the mark !—when in the fields at night, is, in propor- 
tion to its size, as savage and relentless as the largest Bengal 
tiger. If these domestic pets are not shut up at night during 
the breeding season, they stray into the fields and make sad 
havoc with the partridges, and, like the tiger, where they 
make “a kill” one night they are almost certain to return the 
following night; they climb trees and take the young from 
the nests even at avery considerable height from the ground ; 
in fact, a nest is not safe unless it is so placed to be quite 
inaccessible to the aforesaid domestic beast. 

I cannot close these notes without adding a word or two in 
self-justification for having such alarge number of the eggs 
of the common sparrow in my possession; but had I not 
preserved them, they would only have been trodden under 
foot, leaving me nothing to corroborate some of my state— 
ments. JosEePH P. Nunn. 

Royston, August 7th, 1888. 

FERTILISATION OF FLOWERS. 

I shall be glad if your readers can inform me how the 
flowers of the evening primrose and sweet-scented tobacco 
are fertilised. I have them growing in my garden, and fre- 
quently visit them after dark, when they are fully expanded, 
but have not noticed insects visiting them. 1 

Chiswick. 
SS SS 

Unusuat Ratnratt.—tThe rainfall registered at Grays, 
Essex, for the twenty-four hours ending 8 a.m., August 
2nd, was 5°3 inches, which is a fact probably without a 
parallel in the meteorological records of this country. 
This quantity represents 119,859 gallons, or 5354 tons of 
water per acre. 
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RECENT INVENTIONS. 
The fellowing list has been compiled especially for the SCIENTIFIC 

NeEws dy Messrs. W. P. THOMPSON and BOULT, Patent Agents, of 
323, High Holborn, London, W.C.; Newcastle Chambers, Angel 
Row, Nottingham ; Ducie Buildings, Bank Street, Manchester ; 
and 6, Lord Sereet, Liverpool. 

MecuanicaL Toy.— A mechanical toy has been 
patented by Mr. G. Cole. The invention relates to me- 
chanical toys, in which a horizontal wheel, mounted ina 
suitable frame, is made to rotate by the revolving of an 
ordinary spinning top, by the former being so placed 
over the cup in which the top is spun that the spike of 
the latter is automatically brought in contact with the 
disc, causing it to revolve. 

Promotine CircuLtation.—Means for promoting circu- 
lation of blood in a living body has been patented by 
Mr. E. Black, and consists in enclosing the affected part 
of the body in a case which is so arranged that the air in 
it can be partially exhausted. This exhaustion causes 
the blood to flow to the part under operation; after this 
has taken place the exhaustion is stopped, and the air is 
allowed to again enter the case, thus allowing the blood 
to flow back again in the ordinary course. 

SEconpARy BatTERIES.— A secondary battery has 
beenf patented by Mr. H. Mower. The support for the 
active material is in the form of a grid, the bent over 
ends of which are joined by a portion of the same strip. 
The spaces between the supporting strip are filled in with 
the active material, which is mixed with hair to give it 
coherence. One or more spaces are left open which 
allow of the plate contracting and expanding more equally 
without the active material becoming disintegrated and 
falling therefrom. At the corners are projections to 
keep the plates in position and shape when in the cells. 

Inpicator.—An indicator for vehicles has been 
patented by Mr. J. R. Lawrence. This invention is to 
provide means for indicating to the driver of a vehicle 
when the vehicle immediately in front is about to stop. 
This indicator is hinged to one side of the rear of the 
vehicle in such a way that when out of use it lies flat 
against the side of the vehicle, and is thus held bya 
spring. When the vehicle is stopping the brake is 
applied, which turns the signal out at right angles to the 
side by a rod pivotted to its inner end, and connected to 
receiving an endway movement from the brake by 
means of a bell-crank lever. 

Miner’s Lamp.—Mr. J. Ashworth has patented a 
miner’s safety lamp to enable greater control to be had 
over the wick flame when fire-damp explodes within the 
lamp. Around the reservoir is placed a perpendicular 
flanged ring, in which are air holes. The air is thus 
directed against the flame, and produces better com- 
‘bustion and illuminating power. The top of the oil 
‘chamber is covered with a non-conducting substance. 
The sieve ring carrying the gauze, through which air is 
admitted to the combustion chamber, is formed with a 
rectangular groove with holes bored through it, thus 
increasing the area for the admission of air. 

Gymwasrics,—A gymnastic apparatus has been pa- 
tented by Mr. R. Parke. This apparatus is for expand- 

sists of a footboard placed on the ground and marked to 
show the positions in which the feet are to be placed. 
Two poles are provided having weighted knobs on top, 
the bottoms being formed to pass into holes in the board, 
one on each side of the user. The user places the poles 
in position, standing in the marked position and grasping 
the poles at any convenient height. By working the 
arms in an outstretched position towards the back, still 
holding the holes, the weighted ends throw back the 
shoulders, and thus expand the chest. 

Vent Pec.—An automatic vent peg has been patented 
by Mr. C. Wayte. This peg is constructed of a hollow 
metal cone, the diameter and taper being the same as 
ordinarily, but the cone is shorter and slit downwards 
from the top in three of four places, so that when the 
upper part of the cone, which projects beyond the cask 
after the cone has been driven in, is laid over upon and 
level with the cask, the slit portions of the cone can be 
used for extracting the peg by means of pliers; over 
the smaller end of the cone is placed a piece of elastic 
tube, having five or six incisions, and made air-tight at 
its end. A piece of wire long enough to enter the small 
end of cone is introduced into the elastic tube, thus 

forming a valve which allows air to enter the cask when 
required, and prevent the escape of liquid when the cask 
is rolled. The pressure within the cask causes the in- 
cisions to close up round the wire inside the tube. 

PREVENTING Cotuistons.—A method of preventing col- 
lisions at sea has been patented by Mr. L. Somzée, The 
invention consists in transmitting electric currents from 
one vessel to another by means of the water for actuating 
signals and also in means actuated by the current which 
stops the way of tiie vessel. For operating the signals 
at a distance powerful sources of electricity are placed 
on the vessels, communicating with two electrodes placed 
in the water, so that should another vessel provided with 
these devices approach, the resistance between the elec- 
trodes of the different vessels will be less than that 
between the electrodes of the same vessel; at this 
moment a current will pass from one vessel to the other, 
and the signals will be sounded. The currents passing 
from vessel to vessel act upon electro-magnets, causing 
them to set in action mechanical devices for stopping the 
ship or changing its course. 

ELectricaL SigNats.—An apparatus for transmitting 
and receiving electrical signals has been patented by Mr. 
T. A. Garrett. The required current is produced in the 
transmitting instrument by electro magnetic induction. 
Pieces of iron have an oscillatory motion imparted to 
them by means of a spring made to vibrate by being 
moved out of the ordinary position and then set free. 
The pieces of iron thus cause stationary iron cores to be 
magnetised and demagnetised successively in the same 
direction, and round these cores are wound coils of wire 
in electrical connection with the line, so that the move- 
ments of the pieces of iron cause currents in the line 
alternately in opposite directions. In the receiving in- 
strument pieces of iron attached to springs are vibrated 
by currents which pass through the lines, and also 
through stationary coils of wire. The pieces of iron are 
inductively magnetised by fixed permanent magnets, and 
are moved alternately in opposite directions by th 

ing the chest and straightening the shoulders, and con- | currents in the lines and fixed magnets. 

ea + i 
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SALES. 

The Charge for Advertisements in this Column is Sixpence for the 
first sixteen words, and Sixpence for every succeeding eight words. 

Advertisements for this Column should be received by first post on 
Tuesday to insure insertion in the following number. 

For sale, Brotherhood 3-cylinder Engine, 6 in. by 7 in., 47: 
(London).—Address, S., 45, Clarendon Road, Southsea. 

For sale, double Launch Engine, by Plenty, 54 in. by 5 in. 
4£20.—S., 45, Clarendon Road, Southsea. 

Greenhouse Stoves, portable, require no chimney, no fixing, 
cheap, and effective-—PETERS, BARTSCH, AND Co., Derby. 

A number of Microscope Objectives, Opera and Field Glasses, 
Thermometers, for sale cheap.—List on application to A. DANCER, 
3, Monton Street, Greenheys, Manchester. 

Sei 50, coloured Photographic Lantern Slides of London, 6d. 
each, sample 9d.—s5, Hanover Buildings, Southampton. 

Field Glass, by Steward, Strand, nearly new, cost 90s., bargain, 
35s.—Ho.mEs, 13, Hollis Street, Leeds. 

Proctor’s ‘‘Star Atlas,” and ‘‘ Universe of Stars,” 8s. free.— 
R. ROWLEY, 45, Camden Street, Derby. 

Astronomical Telescope, 31 by Wray, 4 powers, finder, tripod 
stand, 240s. Cost £25.—GOAMAN, Bridgeland, Bideford. 

Amateur Mechanics supplied with Lathes, Drilling, Planing 
Machines, Castings, etc. Cash, or easy payments.—Britannia Com- 
pany, 100, Houndsditch, London. 

Britannia Co. Bova-fide makers of 300 varieties of lathes, and 
other engineers’ tools. Prize medals. Makers to the British 
Government. 

Wanted, by two experienced Mechanics, Model Work to do at 
home (Mechanical or Electrical). Specialities and ideas worked 
out to drawings, scale, or size. Good workmanship guaranteed. 
Moderate terms.—P. R., 40, Westbury Street, S.W. 

Practical Hints on Electro-Plating, etc. One stamp.— 
Address, HENRIC, 234, Great Colmore Street, Birmingham. 

Amalgamating Brushes, Scratch-brushes, Polishing Sand, 
Calico Mops, Rouge and Crocus Compositions, Nickel Salts and 
Anodes.—HENRIC, 234, Great Colmore Street, Birmingham. 

Do your own Electro Plating and Gilding. System inex- 
pensive. Particulars one stamp.—PERKS, 47, Alexandra Road, 
Richmond, Surrey. 

Steel Name Stamps, 3d. per letter. 
Post free.—F. BALDWIN, Tuffley, Gloucester, 
Meerschaum and Briar Pipes Repaired, Mounted, or Cased, 

ambers fitted —W. GEORGE, 324, Essex Road, Islington, London. 

Minerals, Fossils, Cretaceous, Liassic, Carboniferous, Silurian. 
12 named specimens, 2s. 6d. free—CHAS. WARDINGLEY, Black- 
wood Crescent, Edinburgh. 

Figures (set), 2s. 4d. 
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EXCHANGES. $ 
Exchange Notices will be inserted in this Column at the rate 

Sixpence for the first twenty-four words, and Threepence for ( 
every succeeding exght words. 

Advertisements for this Column should be received by first post on 
Tuesday to insure insertion in the following number. { 

4 

Grand pair of coupled high-class model Beam Engines, bright 
and complete, fitted with pumps, governors, throttle valve, made 
regardless of cost by Lord Scarsdale’s engineer, and made for work 
as well as show. Bargain. Half cash, half exchange.—295, St. 
Philip’s Road, Sheffield. 
New powerful Microscope, case, tongues, object-glass. Ex- 

change for 3 in. Electric bell, new, or offers.—JOHN COLLINGE, — 
John Street, off Cross Street, Middleton, near Manchester. 

Splendid Solar Microscope, in case, by Nairne, six powers. 
Exchange photographic apparatus.— RIDOUT, Sunbury Common. 

100 Geological Specimens, named. Exchange, t0s. 
Approval.—Ho pen, Hoyland Nether, Barnsley. 

| offer Lawn Mower, 52-inch Bicycle, Lockstitch Sewing 
Machine, or Fret-Saw and Lathe, cost £5 5s., in exchange for 
Lathe.—Wellesley House, Colchester. 

SELECTED BOOKS. 

Handbook of the Amarylliidew. Including the Alstroe- 
meriez and Agave. By J. G. Baker, F.RS., 
F.L.S., First Assistant in the Herbarium of the ) 
Royal Gardens, Kew. London: Bell and Co. 
Price 55. 

Electro-Plating. A Practical Handbook on the Deposi- 
tion of Copper, Silver, Nickel, Gold, Aluminium, 
Brass, Platinum, etc., with descriptions of the 
Chemicals, Materials, Batteries, and Dynamo 
Machines used in the Art. By J. W. Urquhart, C.E. - 
Second Edition. London: Crosby, Lockwood and | 
Sons. Price 5s. ; , 

NOTICES. 
The Title Page and Index to Vol. I., now ready, price 3d. 
Binding Cases for Vol. I., price 2s. each. 
Cases and Binding, Vol. I., including Title Page and Index, 

price 3s. 
Vol. I., bound in cloth, with Title Page and Index, 9s. 6d. | 

—by post Ios. a 
The Back Numbers of ScienTIFIC NEWS can be obtained | 

from all Booksellers and Newsagents, or direct from the , 
Publisher, 138, Fleet-street, London, E.C. Price 3d. each, or 
by post 33d. 

METEOROLOGICAL RETURNS 

for the ten weeks ending on Monday, August 13th, 1888. Specially prepared for ScientiFic NEws from official reports. 

| 
| 
| 
| 

Mean Temperature. Rainfall. Duration of Sunshine. 

Scotland, East | 54'0 degs., being 3°8 degs. below average.| 7:Oins,, being o°7 ins. above average. | 361 hrs., being 22 hrs. below average. 
England, N.E. |53°7 5, » 42 55 ” ” 33 55 » 27 » ”? ” 269 5, » 108 ;, ” » 
England, East |57°1 ,, » 35 99 ” ” $35 » 29 » ” ” 303 » » 149 s5 ” ” 

Midlands . 560°1 ” 99 350) 59 » ” 8o,, » 24 5) ” ” 250 35, »» 107 55 ” ” 

England, South 56°6 »” ” 28 be) 3° a 85 ” ” sive 7 be) ” 289 ” ” 153 2? ” 2” 

Scotland, West 54°38 5, 5p 1) »” ” 95 op LS) 9 ” ” 361 ,, ” 36 ” ” ” 

England, N.W. 557 os » 32 95 ” ” 945 an AY gp ” ” 324 a 9 op ” ” 

England, S.W. |56°6 ,, 9 29 455 »” ” 945 » 22 5, ” ” 349 3) IIS 55 2 2” 
Ireland, North|551 ,, » 27 4 ” ” I1Q,, mp $3 op ” ” 324 55 »» 13 5, above ” 
Treland, South] 56°6 ,, » 9 355 ” ” 96,, 9 29 55 ” ” 358 55 ” 7, below ” 

TheKingdom...|55°6 ,, SS OMMesy teste iss Fy mm 22m wo 5% Sees gp YB ape op » 
1 } 

The highest temperatures as yet this year were reported during the last week of above period, namely, 85 degrees, at both 
London and Cambridge. 
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SCIENTIFIC TABLE TALK. 

By W. Mattiev Wittiams, F.R.A.S., F.C.S, 

I am glad to see that the subject of glaciation was taken 
up in Scientiric News of August roth for two reasons— 
first, because the work done by glaciers in determining 
the distribution of the materials and the configuration of 
the present surface of the globe is so great ; and, secondly, 
because the phenomena are on the surface within reach 
of all, thus affording opportunities of direct study to any- 
body and everybody, with a minimum of technical pre- 
paration. Other departments of geology demand a 
knowledge of mineralogy and palzeontology, besides sec- 
tions and appliances. Once acquainted with the charac- 
teristic vestiges of glaciation, they may be broadly 
observed from the windows of an express railway train 
or the deck of a coasting steam-packet, and a collection 
of their most interesting details may be made by carry- 
ing no other appliances than a few sheets of paper and a 
piece of shoemakers’ heel-ball. 

In England, north of Finchley, in all parts of Scotland 
and Ireland, and throughout middle and northern Europe 
and America, vestiges of ancient glaciers abound. 

I had the good fortune to be started early in the prac- 
tical study of the subject by attending the natural history 
course of Professor Jamieson in the University of Edin- 
burgh in 1841. 

He was then a very old man, the last of the Wernerian 
school, and very conservative ; nevertheless he took up 
this subject with exceptional enthusiasm, although it was 
then an innovation. In the following summer I spent a 
day with Agassiz in his “Hotel des Neufchatelois,” a 
wooden shed built on a great boulder that was floating 
on the Aar glacier. Here he spent his summer holidays 
in company with a jovial band of students, and collected 
the greater part of the material of his classic treatise, 
“« Etudes sur les Glaciers,” which was published at Neuf- 
chatel in 1840, and supplied Jamieson with the material 
of his lectures in 1841. 

In order to obtain sound ideas concerning glaciation, 
we must first understand clearly what a glacier really is. 
It is not sufficient to know that it is ‘‘a sea of ice ;” we 
must understand the difference between a true glacier 

and a mere accumulation of compressed snow, and the con- 
ditions upon which the formation of true glaciers depend. 
We know what becomes of the redundant rain which 

falls on the tops and sides of hill and mountains that do 
not reach the snow line. It runs down their slopes in 
rills and torrents, forming a river in the valley below, 
which gathers as it flows more and more of such contri- 
butions, and finally pours them all into the sea. Broadly 
speaking, every valley is, at its lowest part, the bed of a 
river, or of a lake which is simply an outspread river. 

But when we rise above the snow-line we come upon 
a region of solid precipitation, where the water that falls 
from the clouds is solid crystallised water, is snow ; the 
height of the snow-line being that at which the annual 
thawing work just balances the total snow-fall of the 
year. Above this the total snow-fall of each year exceeds 
each year’s thawing. Therefore, above this, there must 
be continual accumulation. 

What becomes of such accumulation ? 
A full reply to this question tells the whole story of 

the origin, distribution, and movement of glaciers, as 
well as of icebergs and avalanches. I will only attempt 
a reply in condensed summary. 

It is evident that if we had a mountain shaped as a 
symmetrical cone, with its apex far above the snow-line, 
the accumulation of snow would be piled up until the 
slope of its sides exceeded that of the angle of repose for 
such material, and then it would slide down in the form 
of avalanches. 

The same would occur on a long symmetrical un- 
broken ridge of mountain. But such unbroken symmetry, 
even if it existed at first, would be destroyed by these 
avalanches. They would furrow the slopes in the course 
of their downsliding. 

As a matter of existing fact all ordinary mountains are 
thus furrowed, and usuaHy very deeply. It is evident 
that such furrows must determine the course of overflow 
of the accumulating snow. It is also a matter of existing 
fact that all such furrows or steep lateral valleys running 
downwards from great super-snow-line regions or nevé 
(as they are named in Switzerland) are either the beds 
of glaciers, or dangerous regions visited occasionally by 
avalanches and avoided accordingly. ; 
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Why should one such valley be an avalanche track, and 
another be occupied by a glacier ? 

This is a question that is rarely asked or answered, 
although instances abound of such discrepant valleys lying 
side by side, and both communicating with the same nevé. 
Thoughtful observation of such discrepancies presents a 
solution of the problem. 
The avalanche valleys widen downwards, those which 

are filled with glacier ice are narrower below. Ina few 
rare cases a dam or barrier of rock does the work of 
general narrowing. 
The effect of such narrowing of a trough or valley out- 

let of the snow is easily understood. An avalanche 
falling down a widening furrow or valley is outspread 
as it descends, and thereby exposes a large surface to the 
summer sun ; that falling into a narrowing furrow lodges 
and accumulates in a thick heap below, which may or 
may not, according to its quantity, be able to resist the 
summer thawing. If not, it disappears in the autumn, 
to be replaced next year by a similar evanescent accu- 
mulation. 

If, however, the quantity is greater than the summer 
sun can thaw, more or less remains; to this is added 
the next year’s accumulation, and so on until the valley 
is filled, and its contents become continuous with the 
nevé above. Then a true glacier is completed, which there- 
after flows downwards in a continuous stream of appa- 
rently solid, but actually semi-fluid or viscous, ice, dis- 
playing in its course a series of most interesting pheno- 
mena due tothe exposure of a large mass of ice that has 
descended far below the snow line, and is consequently 
in a state of continuous thaw during the summer days, 
and is continuously replenished by silent and invisible 
downflow from above. 
My attention was first directed to the birth-his- 

tory of glaciers in the course of a walk up 
the Romsdal, by observing that in nearly all the 
breaks and hollows of the Troltinderne there were 
patches of snow, some of them so low as almost to touch 
the oat-fields. I was puzzled by their position, only a 
few hundred feet above the sea in the latter part of 
summer, and with a nearly south aspect, but presently I 
observed that some of the multitude of distant cascades 
were temporary; further observation showed that they 
were not waterfalls asI first supposed, but snowfalls, that 
suddenly ceased, and were followed by a low thunderous 
rumble that settled the question of their composition. 
Below all these were patches or pockets of snow that 
only required a sufficient supply from above to become 
full-grown glaciers, and from which actual glaciers will 
ultimately become evolved, if the present conditions 
remain long enough, for these small avalanches have 
visibly rasped and smoothed and deepened the gully 
down which they fall, and are thereby continually deepen- 
ing and narrowing it, while at the same time enlarg- 
ing the upper outlet by their aid to ordinary frost and 
thaw weathering. 

Another lesson may here be learned, viz., that a series 
of avalanches may do the work of smoothing, and grooy- 
ing, and striation, and moraine heaping, usually ascribed 
without discrimination—even by our best geologists— 
to glaciers. 

I described these in “ Through Norway with a Knap- 
sack,” chapter x. In Ténsberg’s “Illustrated Hand- 
book,” published sixteen years later, is a picture of the 
Troltinderne, showing some of the low snow patches and 
a large outspreading avalanche talus. 

ICE-MAKING MACHINE. 
ReReee Ne machines are now very largely 

used for preserving meat and other articles of food, 
for cooling or regulating the temperature of air or water, 
for the production of ice, and for many other industrial 
purposes. In the steamships which convey meat from 
Australia, New Zealand, and other countries, the re- 
frigerators are nearly always kept at a low temperature 
by means of air pumps, the cold being produced by the 
expansion of the air previously compressed. Ammonia 
and ether are also used, as they vapourise under the 
ordinary atmospheric pressure at a low temperature, 
and in the process of vapourising a large amount of heat 
is rendered latent, and thus cold is produced. Ether is, 
however, more troublesome to deal with, and its use is 
attended with greater expense, so that ammonia is more 
generally adopted. There are machines in which 
ammonia gas is compressed mechanically into the liquid 
state, and this liquid ammonia is afterwards vapourised. 
so as to produce a low temperature. Another system, 
much used by brewers and others, is to obtain the re- 
quired anhydrous liquid ammonia from the ammoniacal 
liquor of commerce, by the application of heat and subse- 
quent condensation. 

It is on this principle that the well-known refrigerating 
machine made by Messrs. Pontifex and Wood is worked. 
In a strong horizontal cylinder or generator a charge of 
the ammoniacal liquor of commerce is placed. In this 
cylinder there is a coil of piping through which steam is 
passed, and the ammonia is driven off by the heat of the 
steam. The ammonia then passes through a separator, 
in which any vapour of water which rises with it is con- 
densed and returned to the generator. From the separator 
the ammonia gas is conveyed to a condenser, consisting 
of a cylinder containing a coil of piping through which 
there is a circulation of cold water. In this condenser 
the ammonia is condensed into the liquid form, and this 
liquid ammonia is then passed into another cylinder, 
called a cooler. When it enters the cooler the liquid 
ammonia has a temperature of 70° to 80° F., and it is 
then allowed to expand into the gaseous form. In doing 
so its sensible heat is rendered latent, and its temperature 
is usually reduced to about 10° or 20° F., say 22 to 12 
degrees below freezing. In the cooler there is a coil of 
piping, through which water or brine is circulated, and 
the expanding ammonia gas cools this water or brine 
down to any required temperature. When the ammonia 
has expanded, it has done all the work of cooling which 
it is capable of, and it is then collected and again passed 
into the first cylinder or generator, to be used over again. 
The process is a ,very interesting one, the same water 
and’ the same ammonia being used repeatedly, and 
the changes of condition being regulated by the 
application of heat and cold as described. 

The water or brine which is cooled by the expansion 
of the ammonia can be used for a variety of purposes. 
In breweries, for instance, the cold water required is 
passed direct through the coil in the cooler. For ice- 
making a strong solution of common salt is used instead 
of water as the circulating medium, as it freezes at a 
lower temperature, and after this brine has been reduced 
to a very low temperature by passing through the 
cooler, it is made to circulate through the ice tanks, and 
then to return to the cooler to be re-cooled for further 
use. The ice-boxes are of various forms, but the prin- 
ciple on which their working depends is the same in all 
of them. 
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Our illustration shows one made by Messrs. Ponti- 
fex and Wood for making pyramids of ice for table 

the crust of the earth are arranged is that of the Paleozoic. 
The term is taken from the Greek, da/aios, ancient, and 

D > 

decoration, for cooling rooms, etc. The brine tank is 
made of wrought iron covered with wood, sawdust being 
placed between the iron and wood. In this tank there 
are four ice-moulds made of galvanised wrought iron, 
pyramidal in form, and in each mould there is a spiral 
agitator or endless screw, which is used to keep in motion 
the water in process of freezing. The cold brine enters 
the tank through a pipe at one end, and leaves the tank 
at the other end. In this way there is a constant circula- 
tion of the brine round the ice-moulds, and as the brine is 
at a temperature below the freezing point of water, the 
water in the moulds is soon frozen. The result is a 
pyramid of clear ice, as illustrated. 

SS — 

ON THE GEOLOGY OF BATH AND 
THE NEIGHBOURHOOD. 

“THE rocks which form the crust of the earth are 
either stratified or unstratified. The former of 

these have been deposited by the agency of water, and 
lie one above the other, somewhat resembling the leaves 
of a book. The strata do not occur indiscriminately, but 
are arranged in definite order, and are so classed that 
each formation is characterised by the fossils which 
occur in it, representing, of course, the life of the period 
during which the strata was deposited. 

The unstratified rocks underlie the stratified, or have 
been projected into them by forces which are at present 
imperfectly understood. 

The first great system into which the rocks forming 

PyrRAMID IcE Box. 

_ goe, life, and is applied to the lowest system as holding 
the most ancient or earliest-known forms of life. + Next 

IcE PYRAMID, MADE BY THE PyRAMID IcE Box. 

(For table decoration, and for cooling drawing, ball, and assembly 
rooms, ) 
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comes the Secondary, or Mesozoic system, from mesos, 
middle, and zoe, life; and finally the Tertiary, or Caino- 
zoic, from kainos, recent, and zoe, life. In considering 
the geology of Bath it will not be necessary to refer to 
strata later than the Mesozoic. 

At the base of the Palzeozoic series we get rocks to 
which the name Laurentian was given by Sir William 
Logan in 1854, by which term he intended to distinguish 
a thickness of something like 30,000 feet of strata, typi- 
cally developed in the Laurentine Hills of Canada. Rocks 
which are probably the representatives in time of the 
Laurentians of Canada occur in this country, and are 
generally spoken of as the Archzean, a term proposed 
by Professor J. D. Dana, in 1874, to include the Lauren- 
tian group and rocks contemporaneous with them. The 
nearest locality to Bath at which rocks of certain Archzean 
age are exposed is in the Malvern Hills. 

Next in the order of succession come the Cambrian 
series, in which life is abundant; but as there are no 
good exposures within easy range of Bath, it is not 
necessary to do more than mention them. 

Much the same may be said of the next great forma- 
tion, that of the Silurian, a term given by Sir R. Mur- 
chison to the rocks which range between the Cambrian 
and Old Red Sandstone. He considered them to be 
typically developed on the eastern borders of Wales, in 
a region once occupied by the Silures, and hence the 
name Silurian. They are to be seen in the neighbour- 
hood of Tortworth, in Gloucestershire ; but the exposures 
are not good, and would hardly repay a visit unless to 
a specialist who had some particular object in seeing them. 
May Hill, on the borders of Herefordshire and Gloucester- 
shire, is a well-known locality for what Murchison, in 
1834, termed the “ May Hill Series,” which include— 

(3.) Tarannon shales. 
(2.) Upper Llandovery rocks. 
(1.) Lower Llandovery rocks. 

The Silurian period was brought to a close by conditions 
which allowed of the deposition of a series of sandstones 
and shales known as the Dawnton Sandstone, but which 
are really passage-beds from the Silurian to the Old 
Red Sandstone. At Ledbury, between Gloucester and 
Malvern, these interesting beds have been cut through 
by the railway to Malvern, and the section thus exposed 
is one of the finest known. Mr. Piper, F.G.S., a local 
resident, has made a special study of this strata, and has 
obtained a good collection of the fossils which occur; 
among them are Cephalaspidean fish belonging te the 
genus Auchenaspis Egeriont and A. Salteri. Though 
Ledbury is located at the extreme north-western limits 
of Gloucestershire, itis easily accessible from Bath. 
Quick trains on the Midland Railway run to Gloucester, 
where it is necessary to change on to the new line to 
Malvern. On arriving at Ledbury the passage-beds are 
seen close to the station. For geologists who have not 
had an opportunity of previously examining the strata a 
journey is well worth undertaking from Bath. 

In the Mendip area of Somersetshire, and in Glouces- 
tershire and Herefordshire, the Devonian period, which 
follows the Silurian, is represented by the Old Red 
Sandstone and Conglomerate, but in Devonshire and 
West Somerset the strata of this age is all termed 
Devonian. One locality, where the Old Red can be 
studied, is below the gorge of the Avon at Clifton, a 
suburb of Bristol, There a continuous succession of 
Old Red and the rocks of the succeeding carboniferous 
period may be studied without a break. It is most 

probable that an excursion will be made to this pic- 
turesque and interesting spot during the meeting of the 
British Association at Bath, and therefore it will be well 
to refer to it in some detail. 

Commencing, then, with the Old Red Sandstone, we 
find it represented by two types of rock—namely, (r) 
red and mottled sandstones, and (2) by a conglomerate. 
The former of these are more or less continuous from 
Portishead to ‘“Cook’s Folly,’ below Durdham 
Downs. The life of the period was remarkable for the 
fish which lived in the waters; and so characteristic are 
they of Devonian days that the period has appropriately 
been popularly termed the ‘‘ Age of Fishes.” They mostly 
belonged to the Ganoid and Placoid groups, moreespecially 
tothe former. The Ganoids were fish having angular scales 
regularly arranged, composed of horny or bony plates, and 
covered with astrong, shining enamel. This group of 
fishes is now nearly extinct, the best known remaining 
representatives being the Lepidosteus (bony pike) of 
America, the Polypterus of the rivers of Africa and 
the Nile, and the sturgeons. At Portishead a fish- 
bed exists which has yielded Holoptychius and 
Coccosteus. At the foot of ‘Cook’s Folly” the upper- 
most beds of the Old Red period are represented. They 
are those of the conglomerate, which is made up of 
opaque quartz pebbles, called by Sir H. de la Beche 
“veinstone quartz,” and grains of sand, the whole being 
cemented together by a siliceous ferruginous matrix. 
Following the Conglomerates in the order of succession, 
we find the pebbles become less numerous, and finally 
almost disappear. The strata then becomes of a loose, 
sandy nature with some shales, which indicate that the 
conditions under which the Conglomerate was formed 
were gradually coming toan end, and that another period 
of the history of our planet was about to begin. That 
period was the Carboniferous, during which great thick- 
nesses of limestone were first formed. Then an alteration 
took place, and vast quantities of sediment were spread 
over the sea floor, in much the same way that 
sandy débris is brought down into the open sea by the 
river Plate in South America. Apparently the limestone 
was deposited in the open sea, and was brought to an end 
by the rising of the sea floor, which allowed of the forma- 
tion of the Millstone Grit from the débris derived from 
the denudation of the land. But during that time the 
sea-floor continued to rise, and after over 900 feet of 
sediment (Millstone Grit) had been accumulated, the 
land surfaces appeared on which vegetation grew, the 
carbonised remains of which we call coal. 

But we must study the Carboniferous rocks more in 
detail. In Gloucestershire and Somersetshire they may 
be divided as follows :— , 

Greatest Thicknesses. 

Coal Measures 6,700 feet.* 
Millstone Grit goo , 
Upper Limestone Too ,, 
Middle Limestone .. 1,600 ,, 
Lower Limestone Shales. . 990 ,, 

Above the sandy beds which mark the close of the 

Old Red Conglomerate, we find a mixture of dark lime- 
stones and shales, hence the name Lower Limestone 
Shales. To understand the history of these limestones 
they require to be reduced to thin sections, and be 

* This represents the thickness of the Coal-measures in Bristol. 
In the Somersetshire Coalfield the thickness is a little over 
7,500 feet. 
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examined under a microscope. Examined as a hand 
specimen, many, perhaps the greater part, show no struc- 
ture and we are tempted to throw specimens away as 
“only a piece of limestone.” But make a thin section, 
which is not a difficult matter, and the rock will tell a 
different tale. Some beds are made up of little else 
than the valves of Ostracoda, a tribe of small Crustacea, 
which are allied to what are commonly known as 
water-fleas. The bodies of these little creatures 
were protected by bivalve shells, containing car- 

IDES Mis 
Section of a piece of Limestone from the Lower Limestone Shales. 

x 40 diams. Shows it to be made up of the valves of Ostracoda. 

bonate of lime, and on the death of the organism 
the shells collected on the sea floor in such vast 
numbers that whole beds of limestone are made up 
of them. A micro-photograph froma piece of this lime- 
stone, from the Lower Limestones of Clifton, is repre- 
sented in Fig. 1, and it is seen to be full of the valves 
of Ostracoda, appearing, of course, in section. 

Associated with the Os/racoda, in the Lower Limestones, 

ee 

Fic. 3. 

Section of the Middle Limestone at Clifton. x 40 diam. Shows 
it to be made up of Forminifera and the very minute Calci- 
sphzera, represented by the circular bodies. 

are the remains of Encrinites, better known as Sea 
Lilies, of which illustrations can be seen in most text- 
books of geology. 

They consisted of a stalk or stem, constructed of 
circular joints, which, fitting one into another with most 

beautiful adjustment, give the requisite flexibility and 
strength to enable the Encrinite to bend about in all 
directions. This stem supported a cup-like body or 
calyx, as it is termed, which was constructed of cal- 
careous plates. From the margins of the calyx 
five to seven jointed arms radiated, and from these other 
jointed projections, called by Miller tentaculated 
fingers. With these the creature seized its prey, 
which it conveyed to the mouth, located in the centre 
of the calyx. Encrinites must have been most abun- 

Fic. 2, 

Section of the Black Rock Limestone of Clifton. x 20 diam. Shows 
it to be made up of the joints of Encrinites. 

dant during carboniferous days, and the joints and plates 
composing their structure collected on the sea floor 
in such vast numbers that extensive masses of limestone 
are made up of them. A notable instance of this is the 
“Black Rock,” the upper division of the Lower Lime- 
stones at Clifton, which is about 490 feet thick (fig. 2.) 

To see the Encrinital remains in the Black Rock 
does not necessarily require a microscope, and no diffi- 

Be 

Tic. 4. 

Section of Pennant Sandstone. x20 diam. Shows it to be made up 
chiefly of grains of sand. 

culty will be experienced in finding confirmation in 
hand specimens, especially if polished. This limestone 
is also remarkable for the fish remains which it has 
yielded, some of which were figured by the celebrated 
naturalist, Agassiz. Proceeding further up the Gorge, 
we pass over other limestones, one of which shows 



198 

oolitic structure, and is exposed on the Gloucestershire 
side of the Avon, at the entrance to the Gully. We 
then pass to the Middle Limestone, which extends as a 
bold line of cliffs up to the hot wells. In this limestone 
corals, shells, and polyzoa will be found in some beds, 
but for the most part the rock appears structureless to 
the naked eye, but a thin section will show it to be 
full of the remains of microscopic organisms. ‘These 
largely consist of Foraminifera and a minute organism, 
averaging about ‘oo5 of an inch in diameter, named 
by Professor Williamson, of Manchester, Calcisphera. 
The Foraminifera consists of minute, sometimes many- 
chambered shells,* filled with a jelly-like, structureless 
sarcode, in which the most powerful microscopes have 
failed to detect structure. They occur at the present 
time in vast multitudes in the calcareous ooze now 
forming in parts of the Atlantic, and in other seas of 
lesser depth. As to the exact nature of the Calcisphare 
that at present is a little uncertain. The appearance is 
that of a minute hollow sphere of carbonate of lime 
from which spine-like filaments project. In fig. 3 
these organisms appear like rings, which arises from 
the hollow spheres being cut in section. 

The Carboniferous Limestone isextensively represented 
in the Mendip Hills, which extend as a lofty ridge across 
the northern part of that country. The scenery in the 
hills is very beautiful, traversed as they are by valley 
and gorge. The most striking of the latter is the well- 
known Gorge of Cheddar, situated about twenty-seven 
miles south-west of Bath, and easily reached by train. 
There the limestone cliffs rise 420 ft. above the road, 
crowned by rugged peaks and other grand illustrations of 
natural rock sculpture. 

The hills are traversed by underground water courses 
and caves. The stalactite caves of Cheddar have long 
been famous, and within the last two years others have 
been discovered by a Mr. Gough. One of these, the 
“Fissure Cave,” is especially instructive, as demonstrating 
how caves are developed out of fissures. 

The Mendip Hills are also traversed by veins of lead 
ore, and in past times have been extensively worked. 
Mr. M’Murtrie, of Radstock, tells us that old records in 
the hands of the Waldergrave family state that at the 
time of Edward IV. the lead-mines of the Mendip Hills 
employed 10,000 miners. 

Passing now to the Coal-measures, we find that within 
a few miles of Bath there are two coal-fields, namely, 
the Bristol and Somersetshire. They are regarded as 
having been once connected with the South Wales Coal- 
field, and that the separation took place at the close of 
the Palzeozoic Period, when the strata was folded into 
anticlinal and cynclinal curves. The anticlinals were 
raised above the sea-level, and were removed by long- 
continued denudation, while the cynclinals assumed a 
basin shape, and were subsequently raised above the 
sea. 

The Coal-measures of the Bristol Coal-field consist of 
three series, thus— 

3. Upper Coal-measures 
2. Pennant Sandstone ara 98 
3. Lower Coal-measures  .. 9 

.. about 3,000 feet 

1,700 ” 

2,000 ,, 

» 6,700 5, 

The lower seriesare workedat Ashton, Bedminster, Easton, 
Kingswood, and Yate. There are twenty-three seams of 

* SCIENTIFIC NEws, vol, i., 388, 413, 451. 
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coal, which are separated one from another by sand- 
stones, shales, and clays. The middle or Pennant Sand- 
stone series are the least important, and are remarkable 
for the great development of blue and grey sandstone, 
known as the “‘ Pennant,” which is extensively worked 
for building and other purposes. Quarries are opened 
in this rock at Crew’s Hole, Fishponds, Downend, and 
near Warmley, between Bath and Bristol. Plant remains 
are fairly numerous in this sandstone, and have the 
advantage of being more durable than those obtained 
from over seams of coal. They are chiefly Lepido- 
dendra, Sigillaria, and Calamites. 

There are fifteen seams of coal in the Pennant series, 
and numerous carbonaceous shales which cannot be 
called coal, as we understand the term. They yield a 
red and purple ash, and some contain what for coal is 
a high percentage of sulphur. They are worked chiefly 
for house purposes, and only to a limited extent. At 
Mangotsfield station, between Bath and Bristol, on the 
Midland Railway, there is a very fine exposure of the 
Pennant Sandstone with two seams of coal. An exami- 
nation of this section is especially instructive as demon- 
strating the conditions under which the seams 
were formed. Each seam rests on a bed of clay, called 
the under-clay, and over the top of the coal is a slate, 
and then come beds of sandstone. Many years ago Sir 
William Logan pointed out that in the under-clays of 
South Wales there was to be found a fossil 
plant named Stgmaria. This fossil was 
quently discovered to be the root ef the fossil 
tree Sigillaria, and still later of other varieties and 
allied genera included under the term Lepidodendroid 
plants. From this fact the inference was drawn that the 
under-clays were the soils upon which the coal-forming 
plants grew, and that the vegetation was chiefly some 
form of Lepidodendra or Sigillaria. The exposure of 
the Pennant Sandstone at Mangotsfield shows that the 
soil was subject to constant submergence, and on these 
occasions the vegetation became covered up by sandy 
débris, which in time became beds of sandstone. Fig. 4 
is a micro-photograph of a piece of Pennant Sandstone, 
showing it to be made up chiefly of grains of sand 
which have been cemented together bya siliceous 
matrix deposited between the‘grains by percolating water. 

The Somersetshire coal-field may be divided in much 
the same way as that of Bristol, but there are some 
seams in the Upper Coal-measures which do not occur in 
the Bristol area. Mr. J. M‘Murtrie,* a well-known 
authority on the coal-field, gives the following divi- 
sions :— 

Upper nuisions: | Radstock Series. 
Farrington Series. 

Pennant Rock. 
Mes <3 New Rock Series. 

Lower Division. 
Vobster Series. 

From the above it will be seen that the upper series 
consist of two sub-series, the Radstock, and Farring- 
ton, making a total thickness of about 2,000 feet. 
Then follows the Pennant Sandstone, with a thickness of 
from 2,500 to 3,000 feet, and lastly the lower division 
including the New Rock and Vobster Series; the total 
thickness of the two representing something like 2,800 
feet of strata. 

(To be continued.) 

* Paper read before the Somersetshire Archzeological and 
Natural History Society, at Frome, 11th August, 1875. 

subse-- 

— 



Aug. 31, 1888.] SCIENTIFIC NEWS. 199 

General Qotes. 
Composition or Tussur Sitx.—According to Messrs. 

Bastow and Appleyard, the fibroine of tussur silk differs 
decidedly in its composition from that of ordinary silk. 
It contains less carbon, considerably less nitrogen, 
and more oxygen than the fibroine of mulberry silk. It 
is less readily acted upon by acids, alkalies, and by 
chloride of zinc. 

Tue Rusy Mines or Burma.—At depths varying 
from ten to thirty feet there occurs, in the flatter lands 
of the valleys, a stratum of corundum varying from a 
few inches to a few feet in thickness, and abounding in 
small rubies, most of which, however, are irregular in 
shape. So rare is a ruby of the first water that one of 
three carats is worth ten times as much as a diamond of 
the same size. 

Liverpoot AstronomicaL Society.—The Journal of 
the Liverpool Astronomical Society appears this month 
under the new editorship of Mr. Isaac H. Isaacs, who 
promises a ‘Popular History of Astronomy ” from his 
pen, intended specially for those beginning astronomical 
work. This publication is a very creditable one, and 
contains, in addition to the more formal ‘‘ Proceedings,” 
a variety of information of a useful type. 

Paracuay TEA (Mate).—Attempts are being made to 
introduce maté into European consumption. It is said 
(Humboldt) to contain 1°5 to 1°7 per cent. of caffeine, 
Its physiological action is essentially like that of tea, 
though it is less exciting, and does not occasion sleepless- 
ness. It is also free from tannin, and can, therefore, be 
safely consumed along with gelatinous and albuminous 
matters. The total yearly consumption exceeds 60 
million Ibs., 28 million lbs. of which are produced in 
Brazil and the rest in Paraguay. 

AcTION OF VERY CotpD Batus.—According to M. Ch. 
F. Quinquand (Comptes Rendus de la Sociéle dela Biologie), 
very cold baths occasion a notable increase of the ab- 
sorption of oxygen, of the carbonic acid expired, of the 
total volume of air respired, and of the oxidation of the 
tissues. Very hot baths act in a similar manner, but to 
a less extent. Both very hot and very cold baths may 
prove rapidly fatal. A dog cooled down to a rectal 
temperature of 73” to 75° Fahr. can be saved by plung- 
ing it into a bath at 122°, when it recovers in a few 
minutes. 

ArcH£oLocicaL Association. — The British Archzo- 
logical Association, of which the Marquis of Bute is this 
year the president, began its sittings in Glasgow on Mon- 
day. Sir James King, Lord Provost, welcomed the 
members to the city, and Sheriff Berry and Mr. John 
Honeyman, Chairman of the Reception Committee and 
President of the Glasgow Archzeological Society, gave 
them greeting. The members afterwards visited the 
ancient Celtic camp at Langside, near Glasgow, and 
were present when a memorial, recently erected on the 
site of the battle of Langside, was handed over to the | 
patrons of MHutchison’s Hospital. 1 They afterwards 
visited the cathedral. 

Tue Grotto oF Remuac,—According to a correspon- 

ie 

dent of Cosmos, an interesting grotto has been found at 
Reilhac, in the canton of Livernon and department of 
Lot. The owner of the grotto, on digging, found several 
layers of earth, each of rather more than half a yard of 
thickness, and separated from each other by a kind of 
concrete. In these layers there have been found a 
number of flint implements (hatchets and knives), arrows 
of bone, and some truncheons of bone (for each of which 
the sum of roo francs has been offered him), many 
antlers of deer, among which is one of extraordinary 
magnitude, which may have belonged to a reindeer. 
He found also a bone of unusual magnitude, which he 
parted with for 50 francs, some curious fragments of 
pre-historic pottery, jaw-bones and teeth of an incredible 
size. He is selling these bones to rag-men at I sou per 
kilo ! 

CoNTRIBUTION TO OUR KNOWLEDGE OF THE CONNEC- 
TION BETWEEN MOLECULAR STRUCTURE AND PHYSIOLOGICAL 
Action.—W. Filehne (quoted in Humboldt) finds that it 
is possible from atropine, which has feeble locally 
anzesthetic properties, to split off tropaic acid and tropine. 
In like manner, from homatropine, which has a decidedly 
more paralysing action upon the ends of the nerves of 
sensation, there may be split off amygdalic acid and 
tropine, and from cocaine, benzoic-ecgonine. Amygdalic 
acid stands chemically in the middle between benzoic 
acid and tropaic acid. The conjugation of ecgonine with 
benzoic acid seems to be the essential point in the de- 
cisive anzesthetic property of cocaine, since ecgonine 
itself is inactive in this respect. We have thus a series 
of increasing activity passing from tropaic acid through 
amygdalic acid to benzoic acid. The author, therefore, 
conjectures that the substitution of benzoic acid for 
tropaic acid or amygdalic acid would produce anzesthetics 
more powerful than atropine and homatropine. The 
benzol tropine thus obtained verified his conjecture. A 
series of other alkaloids were combined with benzoic 
acid, and all these benzoyl-derivatives proved to have an 
action like cocaine. 

Licutnine AccipDents.—In the British Medical Journal 
there is an account by Drs. Cook and Boulting of the 
injuries received by two sawyers on the Spaniards Farm 
at Hampstead. The man most injured, the elder of the 
two, was leaning against an oak tree. There was no 
rain nor any sign of a thunderstorm. The other was 
sitting on a block of wood 3 ft. away, and two saws, 
64 ft. long, were leaning against the fence about 2 ft. 
from the trunk of the tree. The first man saw nothing 
and felt nothing ; he was struck senseless instantaneously. 
The second heard a deafening thunder clap and felt 
stunned for some minutes, but had no sensation of pain. 
Then he discovered that his clothes were smoking and 
burning, although not ablaze. He then saw his com- 
panion lying senseless on the ground, quite still, as if 
dead, and his clothes partially torn from him. Having 
put out the fire in his clothes, he crawled (he could not 
walk) to the road near and shouted for assistance, which 
soon arrived, and both men were conveyed to the in- 
firmary, where, upon being roused, the elder man re- 
gained consciousness to a slight extent. Burns were 
found on the right side from the shoulder to the feet. 
The legs of the other man also had marks as of burns; 
both were in a state ofcollapse. After eleven days in the 
one case and fourteen in the other the men recovered. 
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The doctors remark that it should not be forgotten that 
dangerous return discharges from the earth to the atmo- 
sphere may take place at a considerable distance from an 
atmospheric storm. 

Tue Late Mr. W. H. Baity.—The death is announced 
of Mr. William H. Baily, acting paleeontologist of the 
Geological Survey of Ireland. Born at Bristol in 1819, 
deceased secured an appointment in the Bristol Museum 
at the age of 19. This he held until 1844, when he was 
attached by the late Sir Henry de la Beche to the Geolo- 
gical Survey of England, first as a draughtsman, and 
afterwards as assistant naturalist under Edward Forbes 
and subsequently under Professor Huxley. In 1857 Mr. 
Baily was transferred to the Irish branch of the Geolo- 
gical Survey as paleontologist, and this post he held 
until his death. He was also demonstrator in palzeonto- 
logy to the Royal College of Science, Dublin. Mr. Baily 
was a frequent contributor to the Proceedings of the 
Royal Irish Academy, of the Linnean and Geological 
Societies of London, and the Royal Geological Society of 
Dublin, as well as of various kindred societies in 
Europe and the United States. He was also an assidu- 
ous attendant at the meetings of the British Association. 
‘Mr. Baily’s most important work was his ‘‘ Characteristic 
British Fossils,” which was produced at great expense, 
and was incomplete at the time of his death. He was 
also the author of a work published last year, entitled 
“‘Rambles on the Irish Coast ; especially relating to its 
Geology, Natural History, and Antiquities.” 

OBSERVATIONS ON THE PERCEPTION or CoLours.—H. 
W. Vogel communicates some interesting results to the 
Naturwissenschaftliche Rundschau and Humboldt. It is 
already known that a table of colours if illuminated with 
the monochromatic yellow sodium light makes no 
coloured impression. The several colours appear merely 
as gradations of black and white. The yellow squares 
appear white, partly a purer white than the white paper 
upon which they are fixed. It is further known that 
the several colours at once appear as soon as a bright 
candle is placed alongside the sodium flame. But this 
experiment has hitherto not succeeded with any other 
light. Vogel has at last succeeded in producing other 
monochromatic lights by using green lamp-cylinders of 
chrome-glass and dark-red cylinders of copper glass. If 
such cylinders are used with powerful petroleum lamps, 
and if all white light be excluded, a result is obtained 
analogous to that with the sodium-light. With the red 
light all red colours appear pure white, and all others 
grey or black. With the green light there is a cor- 
responding phenomenon. With blue cobalt-glass the 
experiment succeeded only if a solution of copper oxide 
in ammonia was interposed in the course of the light, as 
cobalt-glass transmits a part of the red ray along with 
the blue ray. ; 

Tue Pupric Hrattn.—The Registrar-General’s return 
for the week ending August 18th shows that the deaths 
registered during that period in the 28 great towns of 
England and Wales corresponded to an annual rate of 
16°4 per thousand of their aggregate population, which is 
estimated at 9,398,273 persons in the middle of this year. 
The six healthiest places were Nottingham, Bolton, Birken- 
head, Birmingham, Bristol, and Sunderland. In London 

ance made for increase of population, the births were 187 
and the deaths 310 below the average numbers in the 
corresponding weeks of the last ten years. The annual 
death-rate -:per 1,000 from all causes, which had been 
I5°9, 15’9, and 18'o in the three preceding weeks, de- 
clined again last week to 16°2. During the first seven 
weeks of the current quarter the death-rate averaged 
1670 per 1,000, and was 5°2 below the mean rate in 
the corresponding periods of the ten years 1878-87. 
The 1,330 deaths included 33 from measles, 17 from 
scarlet-fever, “13 from diphtheria, 20 from whooping 
cough, two from typhus, two from enteric fever, one from 
an ill-defined form of continued fever, 162 from diarrhea 
and dysentery, four from cholera and choleraic diarrhea, 
and not one from smallpox; thus 254 deaths were re- 
ferred to these diseases, being 138 below the corrected 
average weekly number. In Greater London 3,372 
births and 1,649 deaths were registered, corresponding 
to annual rates of 31°8 and 15°6 per 1,000 of the popula- 
tion. In the Outer Ring 31 deaths from diarrhea, eight 
from whooping cough, seven from measles, and five from 
diphtheria were registered. The fatal cases of diarrhoea 
included nine in West Ham district and nine in Totten- 
ham sub-district ; four deaths from measles occurred in 
Tottenham, and two of diphtheria in Croydon sub- 
districts. : 

Tur LatEe Mr. P. H. Gossr.—-The death is announced 
of the distinguished zoologist, Mr. Philip Henry Gosse, 
F.R:S., at his residence, St. Marychurch, Torquay, on 
the 23rd inst. He was born in Worcester in 1810, and 
in his childhood he displayed a strong taste for natural 
history. In 1827 he went out in a mercantile capacity 
to Newfoundland, where he occupied his leisure in col- 
lecting insects. In 1833 Mr. Gosse visited Lower 
Canada, where for three years he specially devoted 
himself to the study of zoology and entomology. He 
afterwards travelled through the United States, and 
resided for about a year in Alabama. In 1839, after his 
return to England, Mr. Gosse published a general synop- 
sis of his investigations, under the title of ‘‘The Cana- 
dian Naturalist.” A visit to Jamaicain 1844 resulted in 
“The Birds of Jamaica,” followed by an “ Atlas of Illus- 
trations,’ and ‘Naturalist’s Sojourn in Jamaica.” 
During the next few years he published an “ Introduc- 
tion to Zoology,’ and prepared many works for the 
Society for Promoting Christian Knowledge. He took a 
prominent part in the formation of public and private 
collections of marine animals, and was elected a Fellow 
of the Royal Society in 1856. Among Mr. Gosse’s works 
are “The Aquarium,” 1854; “A Manual of Marine 
Zoology,” 1855; “Tenby, a Seaside Holiday,” 1856 ; 
“Vife in its Lower, Intermediate, and Higher 
Forms,” 1857; ‘‘ Actinologia Britannica; a History 
of the British Sea Anemones and Corals,” 1860; 
“The Romance of Natural History,” 1860-62 ; “ A Year 
at the Shore” and ‘‘ Land and Sea,” 1865. He likewise 
pursued a series of microscopical investigations into the 
character of the family papilionidae, and the first fruit of 
those studies appeared in the Transactions of the Lin- 
nean Society. Up to the year 1863 the Royal Society’s 
catalogue of scientific papers contained no fewer than 51 
articles attributed to Mr. Gosse’s pen; and these were 
subsequently added to. In 1874 he published at Phila- 
delphia his ‘‘ Wonders of the Great Deep: or, the Physi- 
cal, Animal, Geological, and;Vegetable Curiosities of the 

2,604 births and 1,330 deaths were registered, Allow- | Ocean.” 
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EXPERIMENTAL PHYSICS. 

ERE is a carafe with a wide neck, which we hold 
horizontally, having placed a cork loosely inside 

its neck. ‘“ Will you,’ we said to a young student of 
physics, “ attempt to blow upon the cork? We defy you 
to drive it into the carafe.” Our friend took the carafe in 
one hand, as shown in the figure (from La Nature), and 
with the calmness of a man sure of success, puffed 
out his cheeks, filled his mouth withair, and blew strongly 
upon the cork, believing that he could drive it to the 
bottom of the bottle. The instant he blew, the cork, 
as if projected by a spring inside, issued violently from 
the mouth of the bottle and struck the experimentalist on 
the lips. 

The explanation of the phenomenon is easy: on blow- 
ing into the confined space within the bottle, the internal 
air is compressed, and then, expanding again, throws out 

One of the pans is substituted by a piece of wire gauze 
upon Which is set the capsule. In the other pan are put 
weights so as exactly to counterpoise the capsule. By 
means of a slight modification in the fork, which checks 
the oscillations of the beam, a narrow caoutchoue tube 
may be compressed between the beam and this fork. 

The tube communicates, on one hand, with a Mariotte’s 
bottle containing the water to be evaporated and the 
bent end of which ends above the capsule. Things 
being thus arranged the water will flow into the capsule 
as soon as its weight is insufficient to overbalance the 
counterpoise. This counterpoise is so arranged that 
when the capsule is three-fourths full it slightly pre- 
ponderates. The beam then lowers, pinches the 
caoutchouc tube, and the flow of water stops. If there 
is a gas burner placed below the capsule, as in the figure, 
the evaporation soon begins, the capsule becomes lighter, 

Bottle EXPERIMENT. 

the cork, the projection of which will be more energetic 
the more strongly the experimentalist has blown. 

Some precautions are necessary for success: the 
carafe must be perfectly dry, especially in the neck, as 
moisture might cause the cork to adhere, and it must also 
be very smooth. 

SSS 

AUTOMATIC CONSTANT-LEVEL 
BALANCE. 

= analysis of potable or of mineral waters generally 
requires the evaporation of 2, 5, 10, or perhaps even 

20 litres of water, and when it is required to ascertain 
the residue per litre, or to determine the silica, we must 
operate in a platinum dish, the use of porcelain or glass 
not being possible. This operation must also be con- 
ducted with care, because brisk ebullition might occasion 
aslight loss, especially in case of a magnesian water. All 
spirting must also be avoided. The appliances devised 
for this purpose not working satisfactorily, M. Charles 
Truchot proposes, in La Nature, the apparatus of which 
we copy the figure and Cescription. It consists 
essentially of an ordinary balance supported on a pillar 
and corresponding in size with the capsule to be used. | 

AUTOMATIC BALANCE. 

the beam rises, ceasing to press upon the flexible tute, 
and the water flows again. 

Experience shows that the apparatus is self-acting, so 
that the water falls-drop by drop at the rate of 30—6o0 
drops per minute according to the rapidity of the 
evaporation, so that the level is kept constant. The 
level depends simply on the tare and the number of 
drops must depend on the intensity of the evaporation, 
consequently on the temperature applied. 

If it be feared that the supply. may cease when the 
bottle is empty and the deposit may be calcined the other 
end of the fork may be made to pinch the tube which 
supplies gasto the burner. If the capsule is not supplied 
the gas flame lowers and is extinguished before the 
deposit becomes dry. 

SSS 

ODOURS, AND THEIR FUNCTIONS. 

HAT almost all plants and animals throw off 
volatile matters which affect our sense of smell is 

a fact perfectly admitted. That the more susceptible 
olfactory organs of certain lower forms of life will Le 
more vividly impressed than our own will also not ke 
disputed, But when we come to ask why this or that 
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organic species gives out some peculiar scent, we are still 
very much ata loss. Much good work has, indeed, been 
done of late years in explaining the use of the odours 
of certain flowers in attracting insects whose 
visits are essential to their fecundation. The results of 
such investigations will, of course, be familiar to most 
of our readers. But there are in this connection a 
multitude of unsolved questions, and to these we wish 
to direct the attention of young naturalists as a fruitful 
field for study and observation. 

In the first place, there are flowers not a few of which 
give off scents ranging from the slightly disagreeable to 
the positively loathsome. There are the sickly smell of 
the common elder blossom or the sunflower, the 
peculiar bitter—we use this term for want of one more 
definite—of most of the Compositze, such as the dahlia, 
the common marigold, the African marigold, and in 
a more intense degree Coreopsis Drummondi; the 
indescribably fetid exhalation of certain Aroids, and of a 
giant Bulbophyllum referred to in our recent article on 
orchids. 
they, like perfumes, to attract some insect which may 
convey the pollen of one flower to the pistil of another, 
and thus promote fecundation? If so, what insect ? 
Certainly no bee or butterfly. The likings of these 
insects as regards odours are admittedly not like our 
own. We see both butterflies and bees preferring the 
sugary but sickly aroma of the privet, the African sedum, 
the sweet marjoram, and the prickly comfrey to the 
delicious fragrance of the syringa, the orange-blossom, or 
the lavender. But for all this none of them, as far as 
we have observed, like positive stenches. 

In some cases flowers seem to find their advantage in 
smelling like carrion. Blow-flies are seduced, as may 
be found mentioned in the text-books, into depositing 
their eggs in such flowers. The young grubs perish as 
a matter of course, and the flower, in some manner 
which requires further investigation, preys upon their 
remains. But many evil-smelling flowers do not in theleast 
remind us of putrid animal matter, and in fact have 
not been seen to be visited by blow-flies. 

Have the offensive smells been developed in order to 
repel some enemy? If so, they often fail. Every 
gardener knows, for instance, that the destructive ear- 
wig is found as abundantly in the disagreeably-smelling 
dahlia, sunflower, or marigold as in the fragrant carna- 
tion or white lily. 

Then we have to consider the smells, good or bad, 
proceeding not from the flowers of any plant, but from 
the fruits, the leaves, the stem, or the roots. Here the 
fecundation of the seed and the prevention of self-ferti- 
lization do not come into any direct play. Not a few 
plants have altogether very agreeable odours. Of these, 
the sweet briar is the most familiar instance. What 
advantage, if any, does it gain in comparison with other 
members of the great rose family by the fragrance 
which pervades its leaves and its shoots? So far “the 
oracles are dumb.” On the opposite side we have plants 
which give out a more or less disagreeable smell, 
especially when crushed, such as the so-called dead 
nettle. But the function of this and similar unpleasant 
scents, @g., that of the leaves of the common scarlet 
geranium, is still a matter of doubt. The odours ofa 
number of plants, such as thyme, mint, and lavender, 
have been explained as protective, not against insects 
but against cold. The scents of such plants, indeed of 
the Labiates generally, are due to essential oils, which 

What function do these smells subserve ? Are. 

being very volatile, constantly envelope the plants in an 
atmosphere which hinders them from losing heat by 
radiation in a chilly night as readily as it would other- 
wise be the case. This explanation is the more probable, 
as the Labiates for the most part are intolerant of frost. 

Another explanation of the smells of parts of plants 
other than the flowers, is that they are intended to attract, 
or respectively to repel, animals which might eat such 
parts. We may easily conceive that it might suit the— 
of course unconscious—purposes of a plant that its fruits 
should be eaten by some kinds of animals and not by 
others. If \consequently it develops a scent which 
attracts the former and repels the latter, it may finda 
benefit. Now, a scent good or bad will have this effect, 
and as all animals do not approve of the same kinds of 
scents, the effect will possibly be selective. If the 
question be raised why it should make any difference to 
the plant by what animal its fruits are consumed, the 
answer is not far to seek. One species may swallow 
the seeds unbruised, and may afterwards excrete them 
uninjured. In this manner their dispersion will be pro- 
moted, and each will be accompanied by matter which 
will promote its germination and growth. Another fruit- 
eating species, ¢.¢., rodent mammals, may gnaw the seed 
to fragments, especially.if large, or may swallow it whole 
or in pieces and digest it, as do many birds. It is plain 
that to be eaten in this manner is a hindrance to the per- 
petuation of any vegetable species. : 

It must be remembered that the smell of a fruit or 
other part of a plant does not by any means invariably 
give aclue to its taste. Thus the smell may be more or 
less repellent, but ifthis warning be neglected the taste 
may prove pleasant. The most striking instance of this 
is the durrian, of the Malay Islands. 

Every stranger, on his first contact with this fruit, 
loathes its smell, and we believe every one who makes 
the experiment finds its taste delightful. : 

A less striking, though unquestionable case, is that of 
the onion family, universally denounced for their smell, 
but almost as universally eaten. Farmers are often 
annoyed at the avidity with which their cows will browse 
the wild onion, if accessible, thus injuring the flavour of 
the milk and butter. The smell of the onion is thus no 

protection. 
On the other hand, a pleasant odour may accompany a 

very unpleasant taste. In decoctions of certain very 
bitter roots, such as gentian and calumba, a fruity odour 
may usually be perceived. What can be the purpose of 
the smell ? 

Very many kinds of trees and shrubs when first 
coming into leaf, and before the flowers appear, have a 
decidedly pleasant odour. Prominent in this respect are 
the Canada poplar, the pines when putting out fresh 
growths, the birch and the oak: Here, again, we do 
not know what purpose is thus served. 

It is not easy to imagine how a plant of any kind can 
be benefited by having its leaves or sprouts eaten away, 
whether by cattle, rabbits, locusts, cockchafers, or slugs. 
Yet odours which effectually repel such attacks are very 
rare. 

To conclude with an irrelevant and, we fear, un- 
answerable question, we must ask whether the snails 
and slugs were originally consumers of dead and decay- 
ing vegetable matter, and have since extended their 
ravages to healthy leaves, fruits, and flowers, or whether 
they were originally devourers of fresh plants, and have 
subsequently taken to eating vegetable refuse ? 
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Matural Wistory, 

THE SING-SING ANTELOPE. 

True Africa—the Ethiopian region of Sclater and 
Wallace—is remarkable for its number of antelopes, 
which seem here to replace the deer of Asia, Europe, and 
America, never found to the south of the Great Desert, 

to the south of the Sahara—vary exceedingly little 
throughout a vast range of country. Hence there has 
arisen confusion. A traveller observing some unrecorded 
animal, say in the south of Abyssinia, gave it a distinct 
name, though in reality it might be merely a local varia- 
tion of some species which has already been described 
from some distant side of the continent. 

Such is the case with the “sing-sing” antelope 

THE Sinc-Sinc ANTELOPE (Kobus sing-sing). 

From deer, which they much resemble in form, in diet, 
and in general habits, the aptelopes are most easily dis- 
tinguished by their horns. 
deer are shed and renewed annually, and consist of solid 
bony matter throughout. Thehorns of the antelopes, like 
those of oxen, are permanent structures, each consisti ng 
of a so-called “core,” a bony process of the skull which 
supports a sheath of horny matter. This matter is in 
its chemical composition very distinct from bone, and 
differs littlé from that of hair, nails, skin, etc. 
‘The animals of Africa proper—that is, the part lying 

— 

The horns, or antlers, of 

(Kobus sing-sing), a figure of which we here borrow 
from La Nature. 

The Jardin des Plantes has quite a herd of these fine 
animals, the issue of a male and two females brought 
in 1880 from the Senegal by M. Briére de I’Iske, who 
had been governor of that colony. 

These ‘‘kobs,” as they are called in Senegambia, are 
of a robust but elegant form. Their pointed horns 
diverge like the arms of an ancient lyre, and are then 
again slightly curved inwards at the extremities. They 
are marked with rings for two-thirds of their length. 
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The neck of the animal is clad with a sort of mane. 
The rest of the body is covered with hair, shorter than 
the mane, but longer than that found in many kinds 
of antelopes, and constantly saturated with a fatty matter. 
This peculiarity was observed by Laurillard, who pro- 
posed to give this species the name Antilope unctuosa. 

The general colour is a light-reddish maroon, passing 
into a yellowish white on the posterior region and the 
inner side of the limbs, and into a greyish white on the 
throat and the cheeks. The lower parts of the limbs are 
of a dark brown. The tail, relatively thin, ends in a tuft 
of black hair. The ears, edged with black on the outside, 
are garnished within with long white hairs, and there are 
white lines or patches near the hoofs, above the eyes, on 
the upper lip, and the chin. 

The kobs of Senegambia are found commonly in the 
Cayor and Upper Senegal, and, according to Gray, on 
the banks of the Gambia, a region decidedly tropical. 
Yet these animals, if transported into Europe, do not 
appear to suffer from the severity of our winters. At 
the Jardin des Plantes they spend much of their life in 
the open air, and have no shelter except a shed not 
heated. Yet they preserve their health and multiply as 
well as in their native country. No fewer than ten of 
these antelopes have been born in the gardens. It is 
thought that this species might exist at large in France. 
In England its naturalization, if practicable, would not | 
be desirable, as every game bird or beast introduced 
serves merely as a focus for the contending powers of 
gamekeepers and poachers, each body suspecting the 
botanist, the entomologist, the geologist, or the artist of 
being an ally of its enemy. 

It seems probable that the antelope discovered in 
Abyssinia by Ruppell, and named by him Antilope 
defassa, is identical with the kobs or sing-sing of Sene- 
gambia. Mr. J. Murie (Proceedings of the Zoological 
Society of London) states that some skins of the 
antelopes in question, brought from the region of the 
Upper Nile, twenty years ago, by Baron von Harnier, 
and preserved in the Grand Ducal Museum of Darmstadt, 
possess neither the unctuous feel nor the long tufty hair 
of Kobus sing-sing. The skin is also of a colour less 
reddish and more brown than that of the Senegambian 
species. The horns, however, are exactly like those of 
the sing-sing, and the same characters are found in the 
head of an antelope brought from Uganda by Captain 
Speke, and belonging, doubtless, to the species which he 
calls Antilope N’samma. The Antilope Mehedehet, killed 
by Sir S. Baker on the banks of the Asna, approaches 
closely to the sing-sing. 

In South Africa there exists another species of Kobus, 
of a more powerful build, called the “crescent kobus” 
(Kobus ellipsiprymnus), on account of a white band 
which descends from the sacrum and terminates in a 
point on each thigh. The skin is of a yellowish grey, 
passing to a reddish brown on the forehead and to a 
white on the throat, the muzzle, and above the eyes. 
These animals feed along the banks of rivers in small 
herds, consisting of several females, two or three young 
males, and a single adult male, who watches over the 
safety of the band, If alarmed they rush into a marsh, 
and thus escape their most terrible enemy, the lion. 
The natives of South Africa do not hunt this species, on 
account of the intense rankness of its flesh. 

A Luminous Corroprerous ] AnvaA FROM Brazit.— 

Herr von Jhering (Cosmos, frem Berlin, Entom, Zeit- 
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schrift) states that this larva is distinguished from other 
luminous insects by its double light, which is fiery red 
at the head and the posterior extremity, but green at the 
stigmata. The larva was found accidentally by night on 
turning over a stone, and was about 2 inches in length. 
The green light issuing from the stigmata seemed to be 
continuous and independent of the will of the larva, but 
the red light at the two extremities was sometimes 
brighter and sometimes fainter. Unfortunately, the crea- 
ture escaped before its systematic position could be 
ascertained. According to Von Jhering it appeared 
similar to the larva of an E/ater (wire-worm). Dubois 
thinks that the red light at the extremities may obtain its 
colour by transmission through red chitine. 

THE Foop oF THE Sparrow. — The following facts, 
observed by S. A. Forbes, of Illinois, and recorded in the 
American Naturalist for 1881 (p. 393), may, perhaps, con- 
vey a useful lesson to the advocates of the sparrow. The 
food found on opening twenty-five sparrows shot in and 
near Aurora, Illinois, in September, “ consisted almost 
entirely of grain.” Ata time when 30 per cent. of the 
food of the (American) robin, 20 per cent of that of the 
catbird, and go per cent. of that of the blue bird con- 
sisted of insects, no insects were found in the stomachs 
of these birds, except traces of grasshoppers, making, 
perhaps, 6 per cent. of the food. 

A Croup oF Beres.—On the 22nd inst. a great num- 
ber of bees made a descent on the confectionery stalls of 
Bishop Auckland market, and literally took possession 
of them. Business was stopped, and the owners of the 
stalls took to flight. Itis presumed that the cold and in- 
clement season had deprived the insects of their ordinary 
source of sustenance, and that they were driven by 
famine from the country into the town. 

Heiix Harpa In SwitzeRLanp.—According to Hum- 
boldt, the Belgian naturalist, Alfred Orasen, has found 
this species upon the Riffel Alp, near Zermatt, at a height 
of 6,200 feet. Hitherto it has been seen only in Arctic 
regions and in the north of the United States. It lives 
under detached pine bark. This is a fact of much 
interest, as Helix harpa has been found inclosed in amber, 
and has, therefore, not altered its habits since the 
amber-age. 

ABNORMAL Hapsits oF Animats.—A correspondent of 
the Fveld, who signs himself “ The Doctor,” describes 
certain nocturnal cave-dwelling birds in Trinidad, which, 
instead of preying on moths, devour the fruit of palm- 
trees. In another cave inthe same island live a colony 
of bats which have left off insect hunting and live by 
catching fish! So little can we judge of the habits of 
an animal from its structure! 

PROTECTION FOR THE SAND Grouse. — Baron Von 
Lucius, the Prussian Minister of Forests, Domains, and 
Agriculture, recommends that the sand grouse, until 
further notice, shall be entirely unmolested in all royal 
forests and domains. ae 

REMEDY FOR THE CorFEE DisEase.—According to the 
Medical Press, Dr. Burck, of the Government Botanical 
Garden, near Batavia (probably Buitenzorg ?) proposes a 
very dilute solution of chloride of iron as a remedy for 
the coffee disease, (Hlemileia vastatrix.) 



Aug. 31, 1888. ] SCIENTIFIC NEWS. 205 

THE BOTANY OF BRISTOL.—II. 

(Continued from p. 182.) 

“THE “Flora of the Bristol Coal-fields,” published by 
the Bristol Naturalists’ Society, with its supple- 

ments, contains records of about 1,010 flowering plants 
and vascular cryptogams, excluding varieties, aliens, and 
casuals, fo that work can be referred all those inquirers 
who desire to become more closely acquainted with our 
plants in their respective habitats. Three species found 
in the district do not grow elsewhere in Britain. They 
are Dianthus cewsius, Arabis stricta, and Allium sphero- 
cephalum ; the two last being peculiar to St. Vincent’s 
Rocks and Durdham Down. The pink is also a limestone 
plant, but grows only at Cheddar, where it is still abun- 
dant. Avabdis stricta, the Bristol rock-cress, is to be found 
in fair quantity about the rocks overlooking the Avon, 
and, more sparingly, on the opposite bank of the river, 
so that it can be claimed by Somerset as well as 
by Gloucester ; but its whole area is extremely small, 
and it behoves all true botanists to use extreme care in 
dealing with it. The Downs, rocks, and quarries on the 
banks of the Avon below Bristol yield most of the lime- 
stone species, including many of our best plants. Besides 
those already mentioned there are met with on St. 
Vincent’s Rocks Hutchinsia petrwa, Arabis hirsuta, 
Cheiranthus Cheiri, Hippocrepis comosa, Pyrus Aria, 
Sedum Telephium, Rubia peregrina, Blackstonia perfoliata, 
Rumex pulcher, Allium vineale (compactum et bulbiferum), 
Geranium sanguineum, G, rotundifolium, and G. columbi- 
num. On some of the ledges can be seen Sedum 
rupestre (minus), flowering but rarely, and it occurs also 
on the other side of the river. The ivy clothing some 
of the precigices is much intested with Orobanche 
Hedere, while the handsome Veronica hybrida is 
plentiful but mostly out of reach. The Alexanders, 
Parsley, and Fennel may perhaps remain from ancient 
cultivation, and be descended from pot-herbs used by 
the hermit who, tradition says, at one time inhabited the 
Giant’s Cave. Early in the spring the flowers of Pofen- 
tilla verna are seen in profusion, and for a week or two 
one can readily distinguish the spikes of Carex humilis. 
After flowering, the sedge blends its foliage with the 
turf, and entirely justifies its specificname. Ifthe season 
be damp and cool, Cerastium pumilum is fine and abun- 
dant, but a hot dry spring, like that of 1887, gives a 
tiny arnual small scope for development. C. semi- 
decandrum grows about the edges of the paths and under 
the seats, while a dwarf form of C. tetrandrum is fre- 
quent in the turf near the Observatory, together with 
Trifolium subterraneum and T. scabrum. These like- 
wise grow together on Brandon Hill. Scilla autum- 
nalis was lost sight of for many years after the construc- 
tion of Clifton Suspension Bridge, but happily has now 
been rediscovered within a short distance. The rocky 
side of the river below St. Vincent’s Rocks belongs to 
Clifton and Durdham Downs. Here may be discovered 
Aquilegia vulgaris, Spirea Filipendula, and Trinia vul- 
garis. The best grasses are Gastridium lendigerum, Avena 
pubescens, A. pratensis, Sieglingia decumbens, Koeleria 
cristata, Festuca myurus, F. sciuroides, Bromus erectus, and 
B. madritensis. Allthese grow within a very small area. 
The Fly and Bee Ophrys have become scarce, but S#7- 
ranthes autumnalis is scattered freely on the Downs. In 
furzy spots we find Ulex Gallii, Carex pulicaris, C. piluli- 
Sera, and C. panicea, which flourishes alike on limestone 
or in marsh. Carex digitata is well concealed - under 

bushes, and wants a good deal of looking for. In Leigh 
Woods it is larger and more abundant. Further west- 
ward beyond the limestone there occur on theriver bank 
many other interesting species, from which we may 
selectfor mention Allium oleraceum, Trifolium maritimum, 
Lathyrus Nissolia, Bupleurum tenuissimum, Aster Tri- 
polium, and A/lopecurus bulbosus ; while in the marsh dis- 
tricts towards Avonmouth are plenty of Ranunculus 
Baudotii, Ruppia, Zannichellia, and Potamogeton pecti- 
natus. The botanist will be equally charmed among the 
copses and coombes of Henbury and Westbury, or on 
the wooded banks of Leigh. Leigh Wood is the great 
hunting ground for mosses, yielding as many as 200 
species. Several very rare musci also, including 
Grimmia orbicularis and Tortula Hornschuchiana, are to 
be found on the Gloucestershire side. Mr. Cedric 
Bucknall has catalogued a very large number of Bristol 
fungi, some new to Britain, and a few new to science. 
The latter include Agaricus Bucknalli, and will be found 
described and figured in the transactions of the Bristol 
Naturalists’ Society. 

To the deficiency of arable land may be attributed the 
absence of some agrarian weeds common in other locali- 
ties. And here comes in the consolatory thought that 
the cultivation of the soil is not likely to be so much ex- 
tended in the future as to alter the features of the flora 
to such a great degree as has occurred in the more highly 
cultivated and exclusively arable portion of the kingdom. 
Very much of the land around Bristol is not suitable for 
the plough. Speaking generally, the owners profit most 
by allowing it to remain in its original state, either as 
woodland or for grazing. But although during the last 
half-century cultivation has not threatened to reduce the 
number of our plants, yet the advance of bricks and 
mortar in the rapid expansion of this great city wears 
another aspect. However, we believe that up to the 
present time hardly a single species correctly reported 
as native in our area has become extinct, though with a 
few existence is precarious. As an instance may be 
mentioned Thalctrum minus on Durdham Down. Known 
by Sole in the last century to occur in small quantity, 
this rare plant is now represented at Bristol by two 
specimens only, and these are very much at the mercy 
of scrambling boys whose heedless feet will one day be 
the cause of their decease. Another plant in danger of 
destruction is Cyperus longus, at Walton-in-Gordano. 
This rare and beautiful sedge has grown from time im- 
memorial in a small plot of very wet marshy ground, 
believed to have been anciently a fish-pond, and situated 
behind some cottages in the upper part of the village. 
Sole, in MS. dated 1782, says of it, ‘““ Abundantly ina 
pond at Walton-in-Gordano, near Possit, Somerset, a 
village belonging to Sir Abraham Elton” (Possit-Portis- 
head). The plant continued to be plentiful until 1882, 
when the occupier of the land ploughed it and planted 
potatoes. At the end cf August, 1883, we found many 
stems coming up by the sides of two ditches which in- 
tersect the field, and also among the crop; but in conse- 
quence of the disturbance their development was much 
retarded, and flowering delayed nearly two months. 
Since that time, owing to the drainage and cultivation, 
the sedge has become reduced in quantity, and the stems 
produced in successive seasons have failed to come to 
maturity, whence it is to be feared that Cyperus longus 
will soon head our list of lost rarities. 

Those botanists (but they are surprisingly few) who 
delight to study the critical groups of aquatic Ranunculi, 
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brambles, and roses will find ample material close at 
hand. The genus Batvachium is so well represented in 
our marshy ditches and brackish pools that the majority 
of British forms can be recognised. 

It is to the keen observation of a lady that we owe the 
latest discovery of a choice species—namely, that of 
Blysmus compressus—on the coast near Burnham; and, in 
deference to the sex, we devote the last paragraph of this 
imperfect sketch to a notice of the ladies’ favourite order. 
Ferns, however, are scarce about Bristol, and are reced- 
ing farther from the city since their cultivation became a 
fashion. If the ruthless uprooting and transference to 
death in a garden continue, we may bye and bye have 
only a few fronds of bracken left. Cetarach is a feature 
of local botany, and one of the prettiest ornaments of 
our limestone walls. Cystopfer’s and Osmuuda formerly 
grew in Leigh Woods ; but for the first, one must now 
go in the direction of the Mendips, where it is frequent ; 
and for the second, to the peat moor, on the southern 
limit of the district. On the peat grow also Lastrea 
Thelypieris and L. spinulosa. There is evidence, too, that 
Phegopteris Dryopteris once grew in Leigh Woods; the 
place has been pointed out, but the fern is no longer 
there. P. polypodioides is known in one spot near 
Wells; and the occurrence of P. Robertiana at Cheddar 
has already been alluded to. <Asfleniium lanceolatum, on 
sandstone rocks in Glen Frome, has, we fear, shared the 
fate allotted by collectors to all good things, Ten years 
ago it was spoken of as being only obtainable with the 
aid of a quarrymanand a rope; and this information has 
since been confirmed. 

But in spite of possible losses, we trust yet to add 
largely to our knowledge of the rich botanical resources 
of one of the most delightful, interesting, and exhaust- 
less districts in the country. 

+ SSS 

NEW PROCESS OF SUGAR-REFINING. 
T is singular that almost at the same time that the 

conference for the abrogation of the sugar bounties 
begins its work we should receive intelligence of a new 
process which seems destined to entirely revolutionise the 
sugar-refining industry. This method, which, after re- 
peated testing, is said to have proved capable of accom- 
plishing all that has been claimed for it, depends for its 
action upon the use of electricity. Its discoverer, Pro- 
fessor H. C. Friend, of New York, who died in May last, 
unfortunately before the realisation of its commercial 
success, must have been mentally characterised by an 
extraordinary combination of inventiveness and secrecy. 
He had made a careful study of electricity, and 
especially of its applicability to sugar-refining, for 
several years before his work and hopes were finally 
rewarded by the production of a hard sugar of almost 
perfect purity. It is said that he was the discoverer of 
quite a considerable number of useful and valuable in- 
ventions, which, on account of his extreme aversion to 
publicity and possible piracy, have never been disclosed 
or utilised for purposes of manufacture. This secretive- 
ness was, of course, equally, if not to a greater degree, 
manifested in respect of his sugar-refining process, but 
fortunately, there was no need to conceal the product, 
which was fully submitted to those engaged in the sugar 
trade. The unanimous verdict of all who examined and 
tasted it was that no such sugar had ever previously been 
produced, and that if it were offered for sale at the same 

price as the other kinds nothing could compete with it. 
This led to the formation of a Company about four years 
ago, with a capital privately subscribed for of a million 
dollars, of which three-fifths were to be retained by the 
inventor as payment for his discovery and the right to 
work it at home and abroad. Not only were all the 
shares taken up, but they have since been at a premium 
as high as 4oo per cent. Many are held in this country, 
especially at Liverpool and Birmingham. The large 
proportion of shares held by the Professor practically 
gave him control of the Company, and enabled him to 
manage matters in the secret manner which suited his 
disposition and which has tended to bring about the 
delay in practical working which has ensued. Hence, 
although large manufacturing premises were acquired in 
Brooklyn in 1886, and adapted to the requirements of 
the electric process, and though much of the necessary 
machinery had been planned and ordered two years 
previously to that, the internal fittings are not yet com- 
plete. The Professor had such a dread of his secret 
leaking out that the various parts of the machines were 
made, according to his instructions, at towns widely 
separated from one another and from New York, and the 
natural difficulty of fitting together the parts thus con- 
structed was, of course, greatly increased by the fact that 
it had to be done entirely by the very few persons who 
alone were allowed to see or touch them. These per- 
sons seem to have been the Professor, his wife, and a 
Mr. Howard, whose knowledge of mechanical work 
was necessary for designing and constructing the appa- 
ratus, and in whom the Professor felt he could place 
complete reliance. The promoters of the Company pro- 
posed at the outset to keep the invention entirely secret, 
and, of course, not to patent it, as the publication of 
the specifications would have revealed the whole pro- 
cess. This intention no doubt arose in the main from 
the Professor’s influence, as he did not even impart his 
secret to any member of the Company. By means of 
small machines constructed by Mr. Howard several 
demonstrations of the capabilities of his process were 
carried out, in which raw sugar was supplied to the 
Professor by invited members of the Company, and he 
afterwards turned it out from his machine as refined 
sugar of the particular size of grain that had been 
previously determined on and named by his visitors. 
Before the operation the visitors were allowed to inspect 
the room and to feel the machine through a cloth which 
was placed over it. After satisfying themselves that 
there was nothing in the room but the machine, the raw 
sugar they had brought, and the empty vessels to receive 
the refined product, they withdrew and waited outside 
the door, where they could hear the sound of the 
machinery in motion. After about an hour and 
three-quarters, they were readmitted, and in place 
of the raw sugar found the empty vessels filled with 
snow-white sugar crystals of the size they had specified. 

Professor Friend’s refusal to impart his secret to any- 
one but his wife might easily have prevented it from 
ever being utilised, if a stipulation had not been made, 
on behalf of the Company, that it should be expressed 
in writing and deposited with trustees, who should open 
it in the case of the death of both the inventor and his 
wife. Since his death, however, the embargo of secrecy 
has been so far removed that the Company have opened 
negotiations for disposing of the working rights in 
Great Britain, some of the British colonies, and in 
France. 
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In as far as the process has been permitted to be di- 
vulged, it appears to possess several remarkable features, 
more remarkable than would be expected from the mere 
use of electricity, except by those whose ignorance 
leads them to credit that agent with any possible or im- 
possible kind of mysterious power. In the first place, 
no syrup is produced, and consequently boiling does not 
enter into the process ; animal charcoal is also dispensed 
with, and through the whole of the operations the sugar 
is used in the dry state only. The refining process lasts 
about four hours ; that is, the refined sugar is formed 
within four hours of the time when the machinery is set 
in motion, and is then produced continuously as long as 
the raw sugar is supplied. The lowest qualities of 
crude sugar are refined with as much ease, and as inex- 
pensively, as those of the best quality. The quantities 
dealt with, which have included beetroot, Java “ stoops,” 
etc., have been frem ten pounds up to over three tons at 
a trial, and the machinery now nearly completed is es- 
timated to have a daily output of 500 tons. The pro- 
duct is described as a hard, white, crystalline, sugar, 
containing 99°90 per cent. of pure cane sugar—that is to 
say, practically of perfect purity. This result contains 
within one per cent. of the whole saccharine matter of 
the raw sugar, whether it be in the condition of cane or 
invert sugar and whatever its quality. Any description 
of refined sugar can be produced, and any size of grain. 
The crystalline form and structure as seen under the 
microscope differ entirely, it is said, from those of ordi- 
nary sugar. There are, it seems, two main divisions of 
the machinery—one by which a molecular transforma- 
tion in the sugar is produced, and the other in which 
the transformed sugar is formed into crystals of the 
required size. This second, or granulating part.seems to 
be that in which a difficulty has occurred in manufacturing 
on a large scale. This difficulty, however, is stated to 
have been overcome. The first division of the machi- 
nery is that which contains the Professor’s chief secret, 
and of which he was most jealous of all. He had it 
established in a special strong room at the top of the 
building, and over the door was affixed an announcement 
which declared that any one venturing inside this secret 
apartment would meet with instant death—a threat which 
we are told, he had taken precautions to carry into effect. 

The cost of production is, of course, one of the chief 
considerations to be weighed in the establishment of a 
manufacturing enterprise. In this respect the Electric 
Sugar Refining Company seems very fortunate. The cost 
of the refining process is not to rise above 3s. gd. per 
ton, or at least the Professor’s shares are to receive no 
dividend if that price be exceeded. By this means a 
profit of £4 per ton is said to be possible. The intro- 
duction into New York of the new manufacture is said 
to be looked forward to in the hope that it will break 
the great monopoly called the Sugar Trust, which controls 
all dealing in this article. If the anticipations of the 
Company be realised at least two great benefits will be 
conferred on sugar consumers—the diminished cost of 
sugar will provide a further source of cheap food, and 
the clear crystalline structure of the new production will 
greatly increase the difficulty of adulteration. 

aS 

Tue Macnetic Properties oF GaAses.—According to 
the recent experiments of Professor Toepler, oxygen is 
the most magnetic of all gases; next follow atmospheric 
air, nitric oxide, hydrogen, and carbon monoxide, 
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Reviews, 
Bees and Bee-Keeping ; Scientific and Practical. A Com- 

plete Treatise on the Anatomy, Physiology, Floral 
Relations, and Profitable Management of the Hive 
Bee. By Frank R. Cheshire, F.L.S., F.R.M.S., 
Lecturer on Apiculture at South Kensington. With 
numerous Illustrations of the Internal and External 
Structure of the Bee, and its Application to Plant 
Fertilisation ; Bee Appliances and Methods of Ope- 
ration, Diseases, etc. Vol. I., Scientific. London: 
L. Upcott Gill. 

To many persons, even of the ‘‘ educated and respect- 
able” classes, an elaborate work in two goodly volumes 
on the hive-bee will seem a surprise. But if they will 
take the trouble to follow the author they will, we 
believe, find here matter of great and varied interest. 
Mr. Cheshire is a man evidently familiar—practically 
familiar—-with his subject. But at the same time he is 
miles apart from the rule-of-thumb bee-master of the old 
school. He tells his readers that “ practice without in- 
telligent insight only stereotypes; but practice, hand-in- 
hand with accurate knowledge and observation, works 
out perfection ””—a principle that holds good in every 
sphere of industrial art. He, therefore, takes his stand 
upon a sound general acquaintance with insect structure 
and insect life, more especially that of the Hymenoptera, 
and most especially with the Aida, the group to which 
the domestic honey-bee belongs. 

The account given of wild and hive bees, of the eco- 
nomy and general structure of the latter, and of their 
nervous and digestive systems, etc., is not merely accu- 
rate but has the advantage of being conveyed in intel- 
ligible language, not over-loaded with newly-coined 
technical terms, and is illustrated with clearly drawn 
figures. 

A very interesting chapter is that devoted to the organs 
of special sense, the antennze and the eyes. The author 
considers it highly probable that bees—he might have 
extended this proposition to insects generally—“ possess 
niodifications of sensibility which we can no more 
truly realise than can the blind imagine the difference 
between red and green.” This opinion few observant 
entomologists will seek to gainsay. The sense of touch 
he refers to the tactile hairs distributed in different parts 
—an adaptation which we find to some extent even in 
vertebrate animals, ¢.g., the whiskers of the cat. Taste 
he seeks for in the mouth and tongue, and also, possibly, 
in the nerve endings of the epipharynx. Hearing and 
smelling he places both in the antennze, which he de- 
scribes and figures very carefully. That these wonderful 
appendages are at the same time the organs of touch, as 
we find it to be the case in some mammalia, need not 
surprise us. He points out that Sir John Lubbock does 
not deny to bees the possession of hearing, but merely 
takes a negative position, his own experiments having 
proved indecisive. These experiments, however, the 
author regards as inconclusive in face of certain facts 
which may be observed in dealing with bees. Hence he 
does not deny all possible value to the “key and 
swarming-pan” of old times. 

Facts which he mentions prove not merely the pos- 
session of smell by insects, but its localisation in the 
antenne. He refers to the collection of moths by the 
practice of ‘‘sembling,” which he has personally wit- 
nessed on Bagshot Heath. Among bees he mentions 
that the drones have a far more highly developed sen 
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sory surface in the antennze than have the workers and 
queens. This superior development of the olfactory 
organs in the male sex is what we find in many moths, 
in gnats, and in many beetles, and has its obvious 
physiological meaning. We do not find that the author 
refers at all to the utterly untenable hypothesis of Wolf 
and Graber, who actually say that ‘‘no one has proved 
that the antennze of insects display any sensitiveness to 
odoriferous matters.” 

The simple eyes which bees have on the top of the 
head, in addition to the facetted eyes, Mr. Cheshire con- 
siders adapted for sight at short distances. The reason 
why some insect species possess this two-fold visual 
apparatus whilst others have only the large compound 
eyes has not been fully ascertained. 

Experiments—especially those conducted by Sir John 
Lubbock—have shown that bees distinguish colours, and 
have their preferences for certain tones. 

From considerations of space we are compelled to 
pass on to a very interesting chapter, which treats on 
bees as fertilisers, florists, and fruit- producers. Beginning 
at the end of this chapter, we find notice of a fact, little 
known, but equally noteworthy for its scientific interest 
and its practical importance. An apple, for its pro- 
duction in perfection, ‘demands no fewer than five inde- 
pendent fertilisations. If none are effected, the calyx, 
which really forms the flesh of the fruit, instead of 
swelling, dries and soon drops. An apple often develops, 
however, though impertectly, if four only of the stigmas 
have been pollen-dusted, but it rarely hangs long enough 
to ripen, the first severe storm sending it to the pigs as 
a windfall. I had 200 apples, that had dropped during 
a gale gathered promiscuously for a lecture illustration, 
and the cause of falling, in every case but eight, 
was traceable to imperfect fertilisation.” 

Another very interesting fact here recorded is that 
some blossoms, ¢.g., the great wild bindweed (Convolvu- 
lus sepium) remains open at night if the moon is shining, 
and thus is able to attract moths, which carry on the 
task of fertilisation when bees, wild and domestic, are 
asleep. But the whole of this chapter we can recom- 
mend for most careful study as giving excellent in- 
stances of the mutual action of insects and flowers. It is 
to be-regretted that some persons still believe that the 
visits of the hive-bee, or indeed the so-called humble bee 
(should be Axwsmmel bee), to gardens and orchards are for 
the purpose of devouring the fruit, especially raspberries. 
The author is justified in saying, by way of peroration :— 
“The bee, with all her wonderfulness, is only one 
wheel within many ; she takes to truly give, for seeds, 
flowers, and fruits follow in her train. Her honey is but 
a fraction of the results of her labours.” Rightly does 
he remind us that a great part of the mischief of a bleak, 
ungenial season like the present is not so much the 
direct action of chilly winds and unseasonable frosts as 
of the circumstance that the bees are hindered in their 
work of fertilisation. 

SS 

ROMAN BATH, AND RECENT 

DISCOVERIES.—II. 

(Cont.nucd from p. 184.) 

"THE records of Roman life in Britain are but few, and 
chiefly confined to military movements and succes- 

sive acts of subjugation, but we know that after the 
subjugation of the south and west of Britain, under the 

Emperor Claudius, this part of the island was not harassed 
by war, and seems to have developed its resources 
under an orderly government, as we find throughout 
Somerset and Gloucestershire, as well as in Wilts and 
Dorset, remains of fine Roman villas, situated on the 
lines of main roads which traversed the country in 
different directions. Beautifully executed mosaic pave- 
ments have been found in these villas, as at Woodchester, 
Lydney, Cirencester, Bath, Wellow, and places too numer- 
ous tomention. Withina radius of five or six miles around 
Bath fourteen or fifteen sites have been opened. Along 
the line of the Mendip hills abundant traces of Roman 
Inining have been left, and many pigs of lead, bearing 
the Roman stamp, have been found, from the date of 
the Emperor Claudius to that of the Antonines. Hoards 
of Roman coins have also been discovered, one very 
lately at Kast Harptree, between Wells and Bristol, on the 
line of Roman road along the Mendip Hills, connecting 
the Roman port on the Severn, at the extremity of 
Breandown, near to Uphill, with Old Sarum, and from 
thence leading to the seaports on the south coast of 
Britain. In the district of Mendip was obtained the lead 
which is found so copiously used in the coating of the 
Roman baths at Bath and in the formation of the pipes 
for conveying the hot water to the baths. A pig of 
Roman lead bearing the stamp of the Emperor Hadrian 
was found in Bathwick, on the site of Sydney Build- 
ings, and is now in the Museum of the Literary and 
Scientific Institution. The lead-workings in the Mendip 
Hills lie chiefly on the surface, and the lead ore has been 
entirely extracted by the Romans, as no fresh veins have 
been found ; and lead, in more recent times, has been 
procured by re-smelting the Roman scoria which covers 
many acres, and from re-washing the old refuse from 
former washings, called “slimes.” Coins of a very 
eorly date are found among the refuse, as wellas Romaa 
finger-rings with engraved stoncs, 

The Roman coins found in Bath and the neighbcur- 
hood begin with the name of the Emperor Claudius, 
and continue to the latest period of Roman occupation. 
Much variety of pottery has been found, and glass, as 
well as bronze implements, most of which are preserved 
in the Museum of the Literary and Scientific Institution, 
though many curious articles and articles of value are 
known to have passed out of the city and found their 
way into private collections. The inscribed stones 
found within and around the city are not the least in- 
teresting remains to be recorded. 

They consist of altars to the-tutelary goddess Sul, or 
Sul-Minerva, and confirm the statement of the historian 
Solinus. She is also coupled with the ‘‘ Numina Augus- 
torum,” or divinity of the reigning emperors, on one 
altar, and there is also a tombstone to her priest, named 
Calpurnius Receptus, and an altar to her attendant 
nymphs, called Su/eve. There are seven stones which 
record hername. Many funereal monuments have been 
preserved, though many have been lost, of which a 
record remains. 

They are some to Soldiers of the 2oth Legion, located at 
Chester.. One to a soldier of the 2nd Legion, entitled 
Adjutrix, Pia, Felix; one to an aged decurio or 
magistrate, of Gloucester, Glevum being ranked as a 
colonia, : 

A stone found at Combe Down, a mile south-west of 
Bath, records the restoration of the officers’ quarters, 
which had fallen into decay, another the repurga- 
tion of a Jocus religiosus, dedicated afresh to the 
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divinity of the emperors. Among the many fragmen- 
tary remains found in clearing out the Roman reservoir 
into which the hot springs were received, were two 
small bronze tablets containing inscriptions difficult to deci- 
pher, and only one of which has been read, but variously 
interpreted. It seems to be either an imprecation 
(defixio) or anathema, having a list of names attached to 
it. Many coins and two metal vessels and other articles 
were also found, which are now lodged in cases in the 
Pump-room, but are very indifferently arranged. It 
would be impossible in this short notice to particularize 
all the objects of interest which have been discovered, but 
which when arranged may help to furnish a very in- 

- instructive museum of Roman remains, if united with 
those already preserved in the Museum of the Literary 
and Scientific Institution. 

No notice of Roman Bath can be complete without 
specifying the roads which led to it and the bridge by 
which the river Avon was crossed. The present bridge 
has succeeded a bridge constructed in Roman times, 
some indications of which still remain. The principal 
Roman road, called the ‘‘ Foss,’ coming from the sea- 
coast of Devonshire, and traceable nearly from Seaton, 
passed through Ilchester, a well-known Roman station 
(Ischalis), continued on until it crossed the Mendip 
Hills near Shepton Mallet, and afterwards approached 
Bath by what is still called “ Holloway,” below which it 
crossed the river Avon and entered Bath by the south 
gate. 

This road is laid down on the ordnance map, and 
remains perfect in many places, having recently been 
examined and its structure recorded. It passed through 
the city by the north gate, now destroyed, but the 
medizeval gate seems to have incorporated the Roman 
gate in its structure, if you can trust the drawings that 
remain. From this point it passed through the suburb 
of Walcot, and its course has been traced by the remains 
of Roman interments and memorials which have been 
found along its course, until it came to Bath-Easton, 
where it ascended the hill and made direct for Ciren- 
cester, the ancient Corinium. The course thither is dis- 
tinctly traceable past the s/zre-stones which mark the 
contact of the three counties Somerset, Wilts, and 
Gloucestershire. It afterwards continued its course to 
Lincoln (Lindum), and from thence to the sea. 

Another line of Roman road came from South Wales. 
Leaving the Roman stations of Caerleon and Caerwent, 
well known as the location of the ‘Legio Secunda 
Augusta,” it crossed the Severn above its junction with 
the Avon, and came on to Bitton, where are distinct re- 
mains of a Roman station, and from thence entered 
Bath, passing through Weston and entering by the west 
gate of the city. It united its course with that of the 
Foss until it came to Bath-Easton, where it branched off 
and passed up the hill to Bathford, and continued its 
course Straight to Marlborough (Cunetis), and so on to 
Silchester, the ancient Calleva. 

These were the main roads in Roman times, but others, 
of inferior construction, have been traced. 

A principal road came from Gloucester (Glevuwm), which 
united with the road commonly called the Via Julia not 
far from Bristol, and so passed on to Bath. The Roman 
town of Bath was thus connected with all the principal 
stations in the west of England; and though there are no 
lapidary records by means of which we can ascertain by 
what troops the city was garrisoned, or any stamped tiles 
such as are found at Caerleon, bearing the impress of a | 

particular legion, yet there is no doubt that Aquz Solis 

was fortified and held by Roman troops. 
The tombstones that are found record the names of 

legionary soldiers, both infantry and cavalry, also of 
centurions, but these may have come for the benefit of 
the thermal springs, and have died in Bath. 

Remains of Roman camps exist on Lansdown and on 
the Bathwick side of the river, which seem to have been 
occupied as summer Stations. 

Very interesting remains have been found at Camerton, 
on the Foss Road to the south-west of Bath, which appears 
to have been a Roman posting-station, and remains of 
many houses have been found there, as well as the 
foundations of a semi-circular building. Many coins 
have also been found here, which were collected and re- 
corded by the Rev. J. Skinner, a former rector. 

Those members of the British Association who visit 
Bath at the approaching meeting and are interested in 
the Roman remains will find ample opportunity of gra- 
tifying their taste, and will also find every facility, as a 
handbook has been prepared specially for the visitors, 
giving complete details of the city and its surroundings. 

— SS So 

MEETING OF GERMAN NATURAL PHI- 
LOSOPHERS AND PHYSICIANS AT 
COLOGNE. 

Ne the last meeting of the Society of Natural Philosophers 
and Physicians in Wiesbaden, in 1887, a resolution 

was passed appointing Cologne as the centre for the sixty- 
first meeting of the Society, and, thanks to the untiring 
activity of the several committees and the co-operation of 
the Town Council, preparations for the reception of the 
guests are well advanced. 

The Wallraf-Richartz Museum, the Museum of Industrial 
Arts, the Historical Museums, and the Rathhaus (Council 
Chambers), in Cologne, will be opened free to members on 
production of their cards, at any time during the week of 
the meeting. 

There will be three general meetings, on the 18th, 2oth, 
and 22nd September, in the large Giirzeinch Hall; the meet- 
ings of the thirty sections from the 18th to the 20th Septem- 
ber will be held in the halls of the Grammar School (Kreuz- 
gasse 2-4), and of the Girls’ High School (St. Apernstrasse 

eee for members and non-members (as well as ladies), 
and for the banquet (5 marks each) will be forsale at the 
Enquiry Office, from the Ist to the 12th September. Mem- 
bers are recommended to bespeak their apartments early. 

The committee hopes for a large attendance of natural 
philosophers, physicians and friends of science, and will 
endeavour to accord them a fitting reception. 

All communications referring to the sections must be ad- 
dressed to the chairman of such sections; those concerning 
the exhibition must be addressed to the secretary of the 
exhibition committee, Herrn Dr. Eltzbacher, in Cologne, 
Sachsenhausen 9. 

Foreign members can obtain their tickets in advance by 
applying to Herrn Banquier Moritz Seligmann, Kasinostrasse 
12 and 14; 12 marks must be sent for members, 6 for a 
lady’s ticket. 

Herr Th, Deichmann has very kindly arranged that all the 
offices are to be in close proximity to the central station ; 
the reception, boarding, and enquiry committee are all 
located at No. 6, Bahnhofstrasse. These offices will be 
open on the 16th September and following days, from 8 a.m. 

‘to 8 p.m. The necessary cards, badges, for the members 
and their ladies, the programmes of the meetings, the daily 
papers, etc, together with the tickets of the banquets, 
theatre, and Rhine excursion, will all be obtainable at the 
enquiry offices. 

The boarding committee will supply all necessary informa- 
tion about apartments, 
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IRON AND STEEL INSTITUTE. 

THE autumnal meeting of this Institute was opened at 
Edinburgh on the 21st inst. by the Lord Provost, who said 
that on the part of the Municipality he had the greatest 
pleasure in giving them a very hearty welcome to the 
ancient city of Edinburgh. His predecessor in office was 
once asked what was the principal industry of Edinburgh. 
He (the late Sir George Harrison) answered that it was 
education. If that was true at the time in question it 
was still more true now; and Edinburgh was a great 
resort from all parts of the world for educational pur- 
poses. What he would like particularly to bring before 
them was this, that in all their large schools in the city 
technical education formed a very important part of the 
instruction. He did not know that there was a large 
school in Edinburgh, either private or public, in which 
there was not a very large technical department, and 
during the last two or three years the old institution of 
Heriot’s Hospital—a building which, he was sure, those 
of them who were strangers to Edinburgh would be glad 
to see, as being not only notable architecturally, but edu- 
eationally—had been re-modelled, and in unison with 
the Watt College combination, had added very much to 
the technical instruction carried on in the city. First of 
all and foremost, however, they had now a Professorship 
of Engineering in the University, and, fortunately, also, 
they had a Professor of Engineering who devoted all his 
energies to the advancement of engineering. Quite re- 
cently, he was glad to say, Professor Armstrong had 
been fortunate enough to obtain a very large legacy 
from a citizen of Edinburgh, who lately died; and he had 
no doubt that, in a short time, and through that legacy, 
the material used in the department for the purposes of 
instruction would be augmented in a very important 
manner. 

After Mr. Daniel Adamson, the President, had replied 
on behalf of the members of the Council and of the mem- 
bers present, the members adjourned to the Examination 
Hall, where the business of the Institute was conducted. 

The President, on taking his seat, said that in the first 
place the Council had unanimously chosen Sir James 
Kitson, of Leeds, to be the president of the Institute 
for the two succeeding years. He thought it was a 
fitting thing that a gentleman connected with the old 
Yorkshire iron industry should be appointed to that 
position. The members would be interested in learning 
that the autumnal meeting of 1889 was to be held in 
Paris. 

After the minutes of the last meeting had been read 
and approved, the President read a paper—“ On a hori- 
zontal compound lever testing machine of 15,000 powers, 
with further recording lever of 15,000 powers.” The 
machine was composed of one strong box framing, and 
being self-contained, only required a very light founda- 
tion, the object being more especially to prevent vibra- 
tion, which might destroy the high sensitiveness of the 
machine when testing with great delicacy. The quad- 
ruple levers are enclosed in a box having glass sides, so 
that the operation might be seen, and in order to note the 
force by the floating weights on the fourth or registering 
lever. After giving a technical description of this 
valuable machine, Mr, Adamson concluded by saying 
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that he did not claim to be the author of the multiple 
lever testing machine. In the earliest investigations, a 
single lever was used, the load being measured by sus- 
pending 56lb. weights, and when the full load was put on 
the specimen instant rupture followed, the load not being 
capable of being reduced as the breaking elongation took 
place. This latter principle was made known by him in 
a paper which he read before this Institute at Paris in 
1878. The American “ Emery” machine now being ex- 
hibited in London was also a multiple lever apparatus, 
but it had two hydraulic chambers with reducing areas, 
as I isto 20—the lever system being as I is to 20,000— 
making the total ratio of the hydraulic chambers and the 
lever system together as I is to 400,000 ; and it was re-~ 
ported that the motion of one-millionth of an inch on 
the specimen produced a motion of the indicator rod o 
four-tenths of aninch. This high indicating power would 
be found of great value in noting the amount of force neces- 
sary to produce permanent set. The earlier tests made 
by Mr. Kirkaldy, in Glasgow, were with a single lever 
machine, but he no doubt saw the necessity of greater 
accuracy and higher refinement. Mr. Adamson believed 
that Mr. Kirkaldy was the first to adopt the multiple lever 
system, and his tests were taken as the standards of 
accuracy by the whole of the professional community. 

Sir Lowthian Bell (who presided during the discussion 
on Mr. Adamson’s paper) said his recollections of the 
iron industry of West Yorkshire extended back for many 
years. In those early times no manufacturer thought of 
employing a testing machine con his own premises. 
Now, however, it was necessary for a manufacturer of 
any pretentions to have such a machine. The qualifica- 
tions of testing machines involved not only great accu- 
racy of performance, but, owing to the amount of work to 
be done by them, they must be of such a construction as 
to enable those entrusted with them to do the greatest 
amount of work in the shortest possible time. He be- 
lieved that no one had contributed to popularise the use 
of testing machines more than Mr. Adamson. 

Mr. R. A. Hadfield (Sheffield) then read a paper on 
manganese steel. He said that it would hardly have 
been thought probable that the ordinary properties and 
nature of the metal iron could be so completely changed 
as it is now known to be by its alloy with a second 
metal, manganese. This new steel had drawbacks that 
at present interfered with its usefulness and commercial 
introduction. The chief one met with was its hardness. 
The majority of articles used in machine construction of 
any kind must be tooled, fitted, or adjusted to shape, 
and this was almost out of the question with this mate- 
rial—in fact, in its machining it might be described as 
equal to the hardness of chilled iron. No doubt, by 
experiments and perseverance, this and other difficulties 
would be overcome, and possibly this very drawback 
might eventually prove a blessing in disguise, inasmuch 
as should some better method of machining or finishing 
be perfected it should be equally beneficial to all 
branches of engineering. He briefly described the early 
history of manganese, ferro-manganese, and the maru- 
facture of ordinary steel, observing how much the world 
at large has been indebted to the early experimentalists 
with that now all-important metal manganese. Mr. 
Hadfield described in detail the experiments on man- 
ganese steel, remarking that this material is not so liable 
to honeycombs as ordinary steel, and the addition of 
silicon is unnecessary. It is very fluid, and can be run 
into thin sections, but cools more rapidly than ordinary 
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steel, and its contraction is decidedly greater. It is 
manufactured by any of the ordinary steel-making pro- 
cesses, the basis, 7.¢., the material before the ferro-man- 
ganese is added, being preferably decarbonised iron (prac- 
tically pure iron, Fe) or mild steel. The ferro-manganese 
is added in a molten state, or very highly heated. The 
steel is then ready for casting into ingots or other forms. 
It is most important that the carbon should be kept as 
low as possible, especially in the 14 per cent. material, 
where it should not exceed about 1 per cent., or the pro- 
duct will be inferior. For this reason, the ferro- 
manganese used should contain high percentages of 
manganese, such as 80 to 84 per cent., now easily pro- 
curable at as low a price as £9 perton. About o’5o0 per 
cent. of the manganese is oxidised—that is to say, to 
obtain a steel with about 13 per cent. about 133 per cent. 
of manganese must be added. It will be readily under- 
stond that the ordinary crucible steel-making process is 
not suitable for the making of this manganese steel, on 
account of the manganese cutting or slagging the pots. 
He then proceeded to give a more exact description of 
the qualities of the material. Referring to its peculiar 
hardness, he said it was somewhat difficult to describe 
this quality, because all the specimens are exceedingly 
hard—in fact, it is scarcely possible to machine any of 
them on a practical scale. Yet such hardness varies 
considerably in degree, being most intense in the cast 
material containing 5 to 6 per cent. of manganese which 
no tool will face or touch. A slight decrease then occurs, 
and the ro per cent. material gives comparatively the 
softest condition. Upon a further addition of manganese 
an increase again takes place, and at 22 per cent. it is 
very hard, though still not so much so as inthe 5 per 
cent. material. It was difficult to explain the cause of 
this hardness, because manganese, when added to copper, 
does not produce this remarkablechange, and why, there- 
fore, should manganese added to iron, which in its pure 
state is but little harder than copper, produce such a hard 
alloy? Apparently iron must have some property of 
changing its form in a way not yet understood. As 
bearing upon this point, a well-known metallurgist, Mr. 
John Parry, of Ebbw Vale, said in an article on “ Spec- 
troscopic Analysis of Iron and Steel,” that in his opinion 
the search for and determination of substances technically 
termed impurities in iron and steel is nearly over; we 
have little left for research except the ironitself. It was 
possible therefore that in this direction a clue might be 
furnished to many as yet unresolved problems, and 
possibly in the manganese steel there is some change in 
form of the iron itself. - Manganese steel, notwithstanding 
its high proportion of metallic iron—the most magnetic 
metal known—possesses the peculiar property of being 
almost entirely non-magnetic. Rinmann, as far back ag 
1773, noticed that manganese alloys gave non-magnetic 
material. This was also noticed by Mr. David Mushet 
about 1830. This Dr. Hopkinson suggested that the man- 
genese in the steel was not merely mixed mechanically 
with the iron, but that it entered into the molecule in 
such a way as to destroy its magnetic properties, which 
are the samein either its cast or forged, hard or toughened 
state. Another peculiar physical characteristic of man- 
ganesesteel noticed by Professor Barrett was as follows :— 
Some years ago he discovered that when iron or steel 
heated to whiteness was allowed to cool in a dark room, 
the moment the temperature of the steel reached obscurity 
a sudden revival of temperature occurred, an outward 
rush of heat taking place, and the steel glowing again 
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red hot. This afterglow or recalescence, which occurred 
in all ordinary steel, did not take place with this material, 
as was the case in other non-magnetic metals, such as 
platinum, silver, copper, etc. In some recent experi: 
ments it had been noticed that drillings of 20, 30, and 36 
per cent. manganese steel, which were practically un- 
attracted by the magnet, after being heated to redness 
and allowed to cool, exhibited a considerable increase 
in magnetic susceptibility. This occurred even when 
the drillings were heated and cooled in hydrogen. ‘The 
fact stated could scarcely be due to oxidisation of the man- 
ganese owing to heat, because the weight before and 
after the experiments was the same. In conclusion, he 
said it was not possible within the scope of a paper to 
deal with the many interesting points raised by the 
peculiar qualities of manganese steel. His hope in 
bringing this matter before the Iron and Steel Institute 
was as stated by Mr. Howson, when addressing the Cleve- 
land Institute of Engineers last year: ‘ Individual effort, 
although exerted in the most useful direction, is often ot 
but small account when taken alone. It is only when 
submitted to the scrutiny of many minds, and freely dis- 
cussed, that it proves of real value.” He hoped it might 
be so in the present instance. 

In the course of the discussion, M. Gautier described ex- 
periments made in France in the application to practical 
uses of manganese steel. The first application, he said, 
was in the direction of making horse-shoes. The alloy 
contained 12 per cent. of manganese. But a difficulty 
was found in the fact that if nails of the same material 
as the shoe were used for fastening on the shoes, no 
file could be found of sufficient hardness to operate 
upon them. Nails, however, of ordinary steel were 
used without any practical disadvantage, when the heads 
were embedded below the surface of the harder metal. 
Experiments on a large scale were being made with 
some regiments of French cavalry. Some success had 
attended the casting of wheels of manganese steel for 
small mining cars. The difficulty they found was to 
withdraw the castings rapidly enough out of the moulds, 
because, as stated in the paper, the manganese steel was 
much improved by softening in water. It was a curious 
fact that that which was a hardening process for other 
metals was a softening process for manganese alloyed 
with iron. The difficulty was to put it into the water 
quickly enough and at the proper temperature ; the cast 
wheels when extracted from the moulds shrinking, if 
the extraction was not done rapidly. To overcome this 
was, however, a question of practice. Then experi- 
ments were being made in the manufacture of armour 
plates. The difficulty here was the management of 
heavy weights of the steel. They found also that the 
manganese steel which they made contained too large a 
percentage of carbon, and some cracking occurred when 
the plates were dipped into water. They would, he 
believed, soon be able to manufacture a better quality of 
steel, which would resist the impact of the shells. The 
shell was broken, but the plate also was broken and 
cracked, and two or three shots brought it down. He 
should be glad at the next meeting of the Institute to give 
more information on this practical question. 

In the afternoon a visit was made to Leith Harbour 
and Docks, down the north sides of the Albert and Edin- 
burgh Docks, round the east end, and up the south, to 
North Leith Station, where the train for Edinburgh was 
joined. 

On the 22nd, the first paper read was on “ The Forth 
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Bridge,” by Mr. F. E. Cooper, M.I.C.E., resident engineer. 
After a reference to the Forth Bridge as a most important 
link in railway communication, he said—The total length 
of the viaduct will be 8,296 ft., or nearly 13 mile. There 
are two spans of 1,710 ft., two of 680 ft., and fifteen of 
168 ft. girders, four of 57 ft., and three masonry arches 
of 25 ft. 
less than 150 ft. for 500 ft. in the centre of the 1,710 ft. 
spans. The extreme height of the structure is 361 ft. 
above, and the extreme depth of foundations gi ft below 
the level of high water. There will be about 53,000 
tons of steel in the superstructure of the viaduct, and 
about 140,000 cubic yards of masonry and concrete in 
the foundations and piers. The main piers, three in 
number, consist each of a group of four masonry columns, 
faced with granite, 49 ft. in diameter at the top and 36 ft. 
high, which rest either on the solid rock or on concrete 
carried down in most cases by means of caissons of a 
maximum diameter of 70 ft. to the rock or boulder clay, 
which is of almost equal solidity. The stresses to be 
provided for are those arising from the weight of the 
structure itself, the rolling load, and wind, as well as 
from change of temperature. The rolling load has been 
taken as one ton per foot run on each line of rails over 
the whole structure, or a train on each line, consisting of 
60 short coal trucks of 15 tons each, headed by two 
locomotives and tenders, weighing in the aggregate 142 
tons. The wind pressure provided for is a pressure of 
55 lbs. per square foot, striking the whole or any part of 
the exposed surface of the bridge at any angle with the 
horizon, the total amount on the main spans being 
estimated at nearly 8,000 tons. The material used 
throughout is open-hearth, or Siemens-Martin steel. 
That used for parts subject to tension is specified to 
withstand a tensile stress of 30 to 33 tons to the square 
inch, with an elongation in 8 in. of not less than 20 per 
cent. ; that subject to compression only a tensile stress of 
34 to 37 tons per square inch, with an elongation in 
8 in. of not less than 17 percent. Strips of each class 
13 in. wide are to bend cold round a bar, the diameter 
of which is double the thickness of the strip. The 
tensile strength of the rivet steel is 26 to 30 tons per 
Square inch. The superstructure of the main spans is 
made up of three forms of double cantilevers resting on 
the three piers before mentioned. Those on the shore 
sides are 1,505 ft, and that on Inch Garvie (an island 
fortuitously dividing the deep water space into two 
channels of nearly equal width) is 1,620 ft. in length. 
The effective depth over the piers is 330 ft. and at the 
ends 35 ft. The centre portions of the two 1,710 
ft. spans on each side of Inch Garvie are formed by 
two lattice girders 350 ft. in length and 50 ft. deep 
in the centre, and 37 ft. deep at the ends. 

Mr. T. G. Clark, of New York, said the work was of 
such a novel nature, so different from anything which 
had ever been done before, that one felt extreme modesty 
in giving an opinion at all. The point, he thought, which 
would strike the visitor for the first time would be that 
the bridge was not only a very strong bridge, but that it 
looked very strong. It carried to the eye that appearance 
of stability which every bridge ought to have. When 
they looked at the bridge, they would see that it was a 
great object lesson in the mode of calculating the strains 
upon frame structures. Everything was done in a plain 
and common-sense manner, and the great difference 
between the Forth bridge and all other bridges of 
British construction was the fact of the great concen- 

The clear headway for navigation will be not | 

tration of material along the lines of strain, the object 
being to expose as little surface as possible to the enor- 
mous force of the wind. It would not be possible to 
appreciate the architectural features of the bridge until 
the scaffolding was removed, but when that was done he 
believed it would be said that the structure was one of 
the finest pieces of architecture in the world. 

Mr. Wrightson (Stockton-on-Tees) said he thought one 
of the features which ought to be recognised in this great 
engineering work was the immense leap forward which 
it represented in building practice. There was another 
bridge crossing the East River in New York, which 
approximated to the span of the Forth Bridge, but that 
bridge, wonderful though it might be, was merely an ex- 
teusion of the suspension principle so well known in 
bridge work, whereas this was, as he had said, a leap 
forward of a very remarkable character. He did not 
think there was any bridge of cantilever structure which 
approached even half the span of the Forth Bridge. It 
was always a very interesting thing to watch any sudden 
leap forward in engineering practice, but, as a rule, they 
found that the most successful works were carried out by 
a gradual movement forward, and not by these sudden 
leaps. 

A paper giving a description of a new pyrometer by 
Professor J. Wiborgh, School of Mines, Stockholm, was 
read by the secretary. It was stated that compared with 
measures of temperature of the same sort that had pre- 
viously been used, this new air pyrometer had several 
important advantages, as it was’of a simpler construction 
and could be handled by a common workman. 

A paper by Professor Crum Brown (of Edinburgh) on 
the chemical processes involved in the rusting of iron 
was read by Dr. Gibson. The writer of the paper said 
his attention was first called to the subject by observing 
what happened when a drop of rain fell on a clean, 
bright surface of iron. At first for a short time the drop 
remained clear, and the bright surface of the iron was 
seen through it; but soon a greenish precipitate formed 
in the drop, and this rapidly became reddish-brown. 
The brown precipitate did not adhere to the iron, but 
was suspended in the water, and became a loosely 
adhering coating only when the water had evaporated. 
In speaking of rusting he meant the formation of rust on 
the surface of metallic iron exposed to ordinary atmo- 
spheric conditions. It had been conclusively shown that 
the necessary conditions for the production of rust are— 
1st, metallic iron; 2nd, liquid water; 3rd, oxygen; and 
4th, carbonic acid; both the latter being dissolved in the 
the liquid water. Iron remained quite free from rust in 
an atmosphere containing oxygen, carbonic acid, and 
water vapour, so long as the water vapour did not con- - 
dense as liquid water on the surface of the iron. He 
then considered the action on iron of the three substances 
—liquid water, oxygen, and carbonic acid. The con- 
tinuation of the process of rusting was not dependent on 
new carbonic acid absorbed from the air, but the original 
carbonic acid, if not removed, could carry on the process 
indefinitely as long as liquid water was present and 
oxygen was supplied from the air. Once the process 
was started, it went on more rapidly, because the 
porous rust not only did not protect the iron, but 
favoured by its hygroscopic character the condensation 
of water vapour from the air as liquid water. A piece 
of iron, therefore, which had begun to rust would con- 
tinue rusting in an atmosphere not saturated with water 
vapour, an atmosphere in which a piece of clean iron 
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would not rust, because liquid water would condense 
from such an atmosphere on the hygroscopic rust, but 
not on the bright iron. 

The Secretary read a paper by Mr. W. J. Millar, C.E. 
_ (Glasgow), on the subject of the Glasgow coalfields, in 

the course of which he stated that the order of super- 
position and the average thickness of the coal seams in 
the neighbourhood of Glasgow to the eastwards are as 
follow :—Upper coal from 2 ft. to 5 ft. thick; ell coal 
from 5 ft. to 7 ft. thick; pyotshaw coal from 2 ft. 8 in, to 
4 ft. 6 in. thick ; main coal from 3 ft. 6 in. to 4 ft. 8 in. 
thick ; humph coal about 3o in.; splint and virgin coal 
from 5 ft. to 7 ft. 

In the afternoon a large number of members of the 
Institute left the city for the purpose of visiting the 
Forth Bridge. 

On August 23rd about 500 members visited the 
Glasgow Exhibition, where they were hospitably enter- 
tained by the President of the Exhibition and the Recep- 
tion Committee. 

Hatirax Scientiric Association.—A party, on August 
11th, under the guidance of Mr. James Spencer, visited 
the railway cutting at Netherton Bridge. It is crossed in 
an easterly and westerly direction by a great “ fault,” or 
dislocation of the strata, whereby the strata below the 
bridge is depressed about 48 yards below the correspond- 
ing beds above the bridge. This dislocation of the strata 
can be traced in a westerly direction by Illingworth 
Church, across Wheatley Valley and New Delight, into 
Luddenden Dean ; and in an easterly direction by Shib- 
den Head Pit to Brackenbeds. Another fault was pointed 
out running along the hillside from Netherton to Catherine 
Slack, and across Shibden Dale to Barehead, where it 
meets another great fault, which runs in a north-westerly 
direction from Coley Church, by Shibden Head Pit to 
Bradshaw, intersecting the Illingworth fault at Shibden 
Head Pit. Upon reaching Shibden Head Pit, Mr. 
Spencer pointed out specimens of nodules which are 
found in the hard-bed coal, and which sometimes contain 
specimens of fossil plants in a beautiful state of preser- 
vation. Some of these specimens were examined by the 
party, and explained by the guide, as were also specimens 
of ‘baum pots” containing marine shells. 

Tuirsk anD District Natura.ists’ Society.—On 
August 20th the monthly meeting of this Society was 
held, Mr. R. Tennant presiding. Mr. Wm. Foggitt, 
botanical secretary, exhibited numerous specimens in his 
department which had been gathered in the locality. 
Mr. Robert Lee, vertebrate secretary, showed some very 
fine stuffed birds ; he also gave some particulars respect- 
ing the sand-grouse, a native of Central Asia, several of 
which visited this country about twenty-five years ago, 
but had not been seen since until the present year, and 
recently they had been noticed in various parts. 

Mippiesex Naturat History SocieTy.—The members 
of this Society assembled on August 18th, at Edgware, 
under the directorship of Mr. Sydney T. Klein, and pro- 
ceeded through the town of Edgware to the old church 
at Whitchurch, where the Rector most freely explained 
the various objects of interest, viz., the beautifully painted 
ceiling, the tomb of the Duke of Chandos and Bucking- 
ham and family, the organ upon which Handel played 
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when he held the appointment of chapel-master, and in 
the churchyard the tomb of the harmonious blacksmith. 
Canons Park, formerly the seat of the Duke of Chandos, 
was also visited, Brockley Hill being reached by the old 
Roman road of Watling Street, where the site of the 
Roman town of Sulloniacze was inspected. ZThe members 
were then taken through private grounds to examine the 
obelisk of Cassivelaunus, a Roman encampment, two 
ancient barrows, one in course of being opened, and a 
facsimile of Rousseau’s tomb. 

Lreps NaTurRALists’ CLUB AND SCIENTIFIC ASSOCIATION. 
—At the meeting held on Aug. 2oth, Mr. John Stubbins, 
F.G.S., F.R.M.S., presiding, Mr. Oswald Dawson showed 
the following shells taken in the immediate vicinity of 
Leeds :—Planorbis corneus, Linnea stagnalis, L. vortex, 
Helix rotundata, Pupa umbelicata, Clausilia rugosa, Coch- 
licopa (zua) lubrica, Mr. W. Kirkby exhibited the follow- 
ing plants from Grange and district :—LZpzpactus palustris, 
Chimatis vitalba, Polypodium calcarium, Myrica Gale, in 
fruit; Rhamnus frangula, in fruit; Andromeda polifolia, 
Rhyncospora alba, Geranium pusillum, Clavaria cineria. 
Mr. J. W. Addyman also showed the following plants : 
Sonchus arvensis, Angelica sylvestris, Hypericum hirsutum, 
Eupatorium cannabium, Gymnadenia Conopsca, Galium 
palustre, Epilobium hirsutum, E. montanum, E. parvi- 
florum, Lactuca muralis, Sparganium ramosum, Alisma 
plantago, Stachys sylvatica, Chrysanthemum odorum, 
Betonica officinalis, Potamogeton perfoliata. 

FatmouTtH NATURALIST SociETy.—This Society held 
its fifth field meeting on Friday, 24th inst., at Perran 
Wharf Valley. The party left Market Strand, Falmouth, 
and after a pleasant drive reached Sticken Bridge, where 
they were met by Mr. T. J. Porter (of Perran Wharf), 
who kindly pointed out the various objects of interest 
en route to Ponsanooth. Several elvan courses exist 
within a radius of a few miles of this neighbourhood. 
The first runs through St. Gluvias’ parish, Penryn, and 
appears again at Mylor. This elvan is coarse-grained, 
and contains a large quantity of mica. At St. Gluvias it 
is about 4 ft. wide, dips 40 degs. S., and is very soft and 
porphyritic. The next elvan is in the granite at Penvose, 
from whence it runs on to Enys, where it is crossed by 
another from Treleaver. It is a hard fine-grained 
quartzo-felspathic rock, with patches of mica, and a few 
crystals of felspar. Another elvan may be seen on the 
shore at Carclew. It holds the same course as the one 
at Carnon Gate. Two elvans have also been quarried 
beyond Perran Wharf, at Carnon Gate; crystals of 
felspar, changed to kaolin, and mica, are distributed 
through them. Towards the back and sides of these 
elvans, isolated blocks of a harder quartzo-felspathic 
rock, with a greenish base, and crystals of felspar 
abundantly occur. The slate between this place 
and Restronguet Bar is very much _ contorted, 
forming anticlinal ridges and beds of a soft yellow 
sandstone from 6 ft. to 20 ft. wide. About 
two miles north of Penryn, an elvan has been 
quarried, and cut through by the railway, near the 
bridge, on the Truro road. It is a branch of the elvan 
found in the granite at Trelince. At the cutting it is in 
slate between granite and greenstone, which it cut 
through. It is very hard, and has a basis of fine-grained 
quartz, and felspar in places, containing small plates of 
mica. 
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CORRESPONDENCE. 
The Editor does not hold himself responsible for opinions expressed 

by his correspondents, nor can he take notice of anonymous com- 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 

BALLOONING. 
In the Freeman's Journal of the 22nd inst. there is a leader 

on balloons. It is a very interesting article, and ends up by 
saying that ‘before long these airy speculations will have 
assumed a very practical form indeed,” meaning we shall soon 
be able to navigate the air successfully. There are a large 
number of readers of your valuable and clearly-written paper, 
I am sure, who would be glad to see a few good articles in 
the SciENTIFIC NEws on the subject. 

Some say to even think of “ aerial navigation” is absurd ; 
and others condemn balloons altogether, and advocate “‘ flying 
machines.” One of your correspondents gave a very plain 
hint a short time ago that he possessed exceptional knowledge 
of the subject. ; 

Should England be the first to become ‘‘master of the 
air” as well as being ‘“‘mistress of the seas,” her lease of life 
would be indefinitely extended, and the sketching visit to the 
tuins of London of Macaulay’s New Zealander would be at 
once deferred to the very dim and distant future. 

Hoping for information from you or your correspondents 
on the subject. W. P. W. 

PRESCRIPTION FOR MOSQUITOES. 

I notice in your journal of 17th August prescription for 
mosquitoes. You say, ‘‘We should also be happy to learn 
whether ‘F. B.’s’ mixture is better than tincture of ‘ZLedum 
palustre.” Will you please inform me what this is, and give 
me some particulars of it, as, having travelled nearly all over 
the world, I never heard of its being used as an antidote for 
mosquito bites or a protection from the same. By far the 
best thing I know of is a preparation from the Margossa 
tree of Ceylon, which, except from the scent, is unobjection- 
able, whereas being coated, as ‘“F. B.” recommends, with 
Stockholm tar would be more objectionable than being 
bitten, I should say. A. BRown. 

55, Woolwich Common, August 21st, 1888. 
[The Marsh Rosemary, Ledum palustre, otherwise known 

as Labrador tea, is a shrub growing to the height of 3 ft. or 
4 ft. It grows in swampy districts in the north-west of Ire- 
land and Scotland, in the countries around the Baltic, in 
Siberia, and the Dominion, especially Labrador. The alcoholic 
extract of its leaves has a very peculiar but not absolutely 
disagreeable smell. If it be diluted with water and applied 
to the skin, no sand-fly, mosquito, etc., will, to the best of our 
knowledge, settle on the person thus protected. We have 
heard of this remedy and of its efficacy so long that we do not 
remember who first discovered and applied it. Mr. Brownis 
right concerning the disagreeableness of ‘‘F. B.’s” lotion ; 
but we must remember after all that the bite of a mosquito 
may mean the injection into the system of the poison of 
yellow fever or of malaria.—Ep. SciEnTIFIc NEws. | 

PETALS OF THE WHITE JASMINE—FERTILISA- 
TION OF FLOWERS. 

In reply to “ Scrutiny ” I would observe that the genus /as- 
minum has long been noticed as varying in the number of 
petals. If I remember rightly, Dr. Lindley gave a series of 
diagrams in his “ Botany for Ladies,” but such variations are 
extremely common in many flowers, as, ¢.g., fuchsta, elder, 
loosestrife, members of the A/sznea, etc., in which the sepals, 
petals, and stamens may all vary together. In my work on 
“The Origin of Floral Structures ” 1 have suggested that it 
may simply result from nutrition, which brings about such 
“symmetrical increase or decrease;” so that if a 5-merous 
state be normal, an excess will produce a flower with say 
6-merous whorls; while a deficiency results in a 4-merous 
one. 
With regard to“ L. H. A.’s”” observations on the flowers of 

tobacco and evening primrose not being fertilised, the tubular 

structure of the calyx in the latter, and of the corolla in 
the former, points to insects with long proboscides as visitors ; 
but as neither plant is indigenous to Great Britain, it is 
possible that they have not met with a suitable insect; just 
as Sphinx convolvuli, being a comparatively rare insect here, 
Convoluvulus sepium seldom sets any seed in our hedges. 

I should like to take this opportunity of correcting a mis- 
print in my article on the ‘‘ Formation of Ice.” (ScIENTIFIC 
NEws, vol. ii., p. 189). Instead of “angle of 30 degs.” it 
should have been 60 degs, or 120 degs. 

GEORGE HENSLOW. 

ANSWERS TO CORRESPONDENTS. 
LEOPOLD VINNING. — The original statement is correct. 

Pressure per square foot is not the same as overturning 
force, into which leverage enters. The remarks about 
leaping apply equally to lifting by the hands. 

— SS 

ANNOUNCEMENTS. 
WHITWORTH SCHOLARSHIPS.—The Department of Science 

and Art of the Committee of Council on Education notifies 
that the following candidates have been successful in the 
competition for the Whitworth scholarships of the value of 
£125 a year (tenable for three years).—James Whitaker, 
student, Nelson, Lancashire; James Mair, engineer, Glas- 
gow ; C. Humphrey Gilbert, engineer student, Nottingham ; 
and John Calder, mechanical engineer, Glasgow. 

Exhibitions (tenable for one year) of the value of £100 
have been obtained by Harry Bamford, engineering student, 
Oldham ; John Harbottle, draughtsman, Newcastle-on-Tyne ; 
John Taylor, engineer, Glasgow ; John Dalglish, mechanical 
draughtsman, Paisley ; Archibald S. Younger, engineer stu- 
dent, North Shields ; Joseph Butterworth, engineer, Roch- 
dale ; George A. Burls, mechanical draughtsman, Greenwich ; 
Charles H. Kilby, engineer apprentice, Crewe ; Charles R. 
Pinder, engineer student, Bristol ; Robert Dumas, engineer, 
Glasgow; Charles L. E. Heath, fitter apprentice, Devon- 
port; Charles Forbes, engine fitter apprentice, Glasgow ; 
Benjamin Young, electrical engineer apprentice, Belfast ; 
Edward Y. Terry, engine fitter, Devonport; William J. 
Collins, draughtsman, Woolwich ; John H. B. Jenkins, assis- 
tant analytical chemist, New Swindon; John I. Fraser, 
apprentice engineer, Glasgow; Henry E. Cheshire, fitter, 
Crewe; Oscar Brown, pattern maker, Plumstead; Henry 
Elliott, mechanical engineer, Glasgow. Exhibitions of the 
value of £50 have been won by James H. Binfield, engineer 
student, Preston ; George U. Wheeler, engineer apprentice, 
London ; William Day, fitter, Wolverton; Samuel Lea, 
turner, Crewe; Evan Parry, engineer student, Bangor ; 
Thomas O. Mein, engineer, Stratford, E. ; Benjamin Conner, 
apprentice engineer, Glasgow; Thomas J. Bourne, marine 
engineer, Tunbridge Wells; George Ravenscroft, fitter, 
Crewe; Thomas F. Parkinson, engineer student, Bury, 
Lancashire. 

The following is a list of successful candidates for the 
National Scholarships: John B. Coppock, student, Notting- 
ham ; James G. Lawn, mining surveyor, Barrow-in-Furness ; 
Herbert Grime, teacher, Manchester; Alfred Stansfield, stu- 
dent, Bradford; John Eustace, engine fitter, Camborne; 
Edwin Wilson, student, Bradford; Lionel M. Jones, student, 
Llanelly ; Joseph Jefferson, student, Bradford; Henry T. 
Bolton, student, Newcastle-on-Tyne ; Ben. Howe, student, 
Manchester ; John Yates, draughtsman, Manchester ; Harry 
Cavendish, student, Manchester ; Thomas S. Fraser, labo- 
ratory assistant, Glasgow. Royal Exhibitions have been 
obtained by Benjamin Young, electrical engineer apprentice, 
Belfast ; James Harrison, shoemaker (riveter), Northampton ; 
John D. Crabtree, student, Bradford ; Joseph Burton, stu- 
dent, Manchester ; John Taylor, engineer, Glasgow; Joseph 
Husband, student, Sheffield. Thomas Beatham, student, 
Newcastle-on-Tyne ; Charles H. Kilby, engineer apprentice, 
Crewe; George H. Gough, student, Bristol; Henry E. 
Cheshire, fitter, Crewe ; Ernest W. Rees, engineer apprentice, 
Carnarvon; Stanley H. Ford, student, Bristol ; have secured 
Free Scholarships. 
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RECENT INVENTIONS. 
The following list has been compiled especially for the SCIENTIFIC 

NEws 6y Messrs. W. P. THOMPSON and BOULT, Patent Agents, of 
323, High Holborn, London, W.C.; Newcastle Chambers, Angel 
Row, Visser 3; Ducie Buildings, Bank Street, Manchesier ; 
and 6, Lord Street, Liverpool. 

SureicaL Sprints.—Improved surgical splints have 
been patented by Mr. J. Mayer. These splints are 
made of papier-maché, as thin as is compatible with 
strength, and are perforated to afford means of escape for 
offensive matter, and also for ventilation. These splints 
combine lightness, strength, and impermeability to 
moisture. 

€LEansinc PowpEr.—A cleansing powder has been 
patented by Mr. J. W. Paton. It is composed of car- 
bonated soda, ash, and precipitated carbonate of lime. 
The powders are thoroughly mixed together in suitable 
quantities, and passed through a fine sieve. They are 
then packed ready for sale, and may be used asa polish- 
ing powder or paste, and for cleansing floors, marble, 
metal, and such like. 

Foitpinc Batu.—A folding bath for use at the side of 
a floating structure has been patented by Messrs. G. 
Sparrow and W.S. Kelly. The bath is constructed with 
its bottom consisting of a framework supporting a grat- 
ing, and connected by rods to a platform constituting the 
top of the bath, from which the bathers enter the water. 
At the sides and ends the structure is enclosed by 
netting. The bath isattached to the floating structure by 
hinges, and is connected to a winch, by which means it 
may be folded up and made to assume a vertical position. 

PHorocraPHy,—An apparatus for washing photographic 
prints has been patented by Mr. E. H. Lyne. The 
apparatus consists of a pipe which conducts a spray of 
water on to the printsin a tank until the tank is filled. 
A self-acting regulator is provided for the water, and 
comprises a ball and plug ; when the water in the tank 
reaches the desired height, it raises the ball which lifts 
the plug, thus allowing the water to run off, leaving the 
prints in the tank. As the water lowers, the plug is re- 
placed, and the tank is again filled and the operation re- 
peated continuously, 
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Cieanine Boots.—Mr. G. H. Cable has patented an 
apparatus for cleaning boots. From a base projects a 
stand on which a boot can be placed to be cleaned. Also 
from the base extends upwards a bracket having a swan 
neck projecting over theheel part ofthe stand. Through 
a socket at the end of this neck passes a sliding bar 
which can be lowered or raised. When lowered it is 
pressed down by a lever fixed by a screw. The bar 
being fixed, a boot is placed on the stand, the bar is slid 
down, its foot pressing on the inside sole, and there 
fixed by the lever and screw. The boot is thus firmly 
held in position while being cleaned. 

Exectric Lamps.—An electric lamp attachment has 
een patented by Mr. W. Hartnell. The object is to 
provide means for placing and retaining a reflector sur- 
rounding an electric lamp in different positions so as to 
throw the light accordingly. This is accomplished by 
Supporting the reflector, and the lamp also when possible, 
* ~-table attachments such as will permit them to 
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on a transverse axis passing through the centre of ! 

gravity of the pieces to be moved, and at the same time 
leave the whole free to turn upon another axis at right 
angles to the first, provided on a fixed support. This 
removes any tendency which the reflector or other parts 
might otherwise have of gravitating into a new position. 

ProjectiLte. — A projectile for ordnance has been 
patented by Mr. M. Gledhill. The projectile consists of 
a hollow cylinder, its penetrating end having an annular 
surface of impact ; this surface is bevelled to give ita 
rather sharp edge, so that in striking an armour plate in 
a direction normal to the surface thereof, the action will 
be somewhat like that of a hollow punch, and except 
when the angle of the axis of the projectile with the sur- 
face is very acute, the glancing of the shot from this sur- 
face will be almost impossible. The rear end of the 
projectile is provided with a plug or cover which forms 
a surface on which the pressure of the gas generated by 
the explosion of the powder will be exerted. This plug 
drops from the projectile when it leaves the gun. 

CartripGe.—Mr, A. H. Walker has patented a sea- 
oiling cartridge. The cartridge consists of a shell con- 
taining powder in the rear part of its interior, and having 
another shell containing oil in the forward part of its 
interior, the latter being provided with a forward open- 
ing. When discharged, this shell is driven through the 
wall of the containing shell and out to the desired 
distance over the sea. During its flight the open end 
is kept forward by the rotation of the projectile on its 
axis, and the oil kept in by the pressure of the air. 
When it reaches the end of its range the projectile sinks 
base downward a little below the surface of the water. 
The oil then escapes, rises to the surface, and spreads 
into a film, thus stilling the waves. 

Pocket CompBination Toort.—A combination tool to be 
carried in the pocket has been patented by Mr. W. Body. 
This tool comprises a corkscrew, a piercer, a button-hook, 
and aseal. The appliance is constructed in two parts, 
one fitting in the other, to be carried in the pocket. The 
corkscrew portion is provided with a square flat top with 
a hole through it. The flat surface is used as the seal. 
When required as a corkscrew the portion comprising the 
piercer and button-hook is passed through the hole, thus 
forming a cross-piece for convenience in turning the 
screw. The piercer and button-hook consists of a round 
portion with one end sharpened as a piercer and the 
other end formed into a hook. The hook and piercer 
portion fits into the screw portion, and is thus carried in 
the pocket. 

Grinpinc ALtmonps.—An apparatus for grinding al- 
monds has been patented by Mr. W. T. Oschwald. It con- 
sists essentially of a hollow perforated cylinder fitting into 
acone and united with same at their lower open extremi- 
ties. Partitions are provided and placed in the interior 
of the cone in a helical direction, so as to prevent the 
almonds rotating with the cylinder, and to cause them to be 
carried downwards and through the perforations as the 
cylinder revolves. The cylinder is revolved by a handle 
which passes through a top cross-piece connecting the 
parts together through the centre of the cylinder, and 
fixed to a cross-piece at the bottom of same. When 
rotated the cylinder grinds the almonds placed in the 
cone, causing them to pass through the perforations and. 
fall into a receptacle placed beneath for that purpose. 
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SALES. 
The Charge for Advertisements in this Column is Sixpence for the 

first sixteen words, and Sixpence for every succeeding eight words. 
Advertisements for this Column should be received by first post on 

Tuesday to insure insertion in the following number, 

For sale, Brotherhood 3-cylinder Engine, 6 in. by 7 in., 47. 
(London).—Address, S., 45, Clarendon Road, Southsea. 

For sale, double Launch Engine, by Plenty, 54 in. by 5 in. 
£20.—S., 45, Clarendon Road, Southsea. 
Greenhouse Stoves, portable, require no chimney, no fixing, 

cheap, and effective-—PETERS, BARTSCH, AND Co., Derby. 
A number of Microscope Objectives, Opera and Field Glasses, 

Thermometers, for sale cheap.—List on application to A. DANCER, 
3, Monton Street, Greenheys, Manchester. 

Set 50, coloured Photographic Lantern Slides of London, 6d. 
each, sample 9d.—5, Hanover Buildings, Southampton. ‘ 

Field Glass, by Steward, Strand, nearly new, cost 90s., bargain, 
35s-—HOoLMEs, 13, Hollis Street, Leeds. 

Proctor’s ‘‘Star Atlas,” and ‘“ Universe of Stars,” 8s. free.— 
R. ROWLEY, 45, Camden Street, Derby. : 
Astronomical Telescope, 3} by Wray, 4 powers, finder, tripod 

stand, 240s. Cost £25.—GOAMAN, Bridgeland, Bideford. 
Amateur Mechanics supplied with Lathes, Drilling, Planing 

Machines, Castings, etc. Cash, or casy payments.—Britannia Com- 
pany, 100, Houndsditch, London. 
= Britannia Co, Bova-fide makers of 300 varieties of lathes, and 
other engineers’ tools. Prize medals. Makers to the British 
Government. 

Wanted, by two experienced Mechanics, Model Work to do at 
home (Mechanical or Electrical). Specialities and ideas worked 
out to drawings, scale, or size. Good workmanship guaranteed. 
Moderate terms.—P. R., 40, Westbury Street, S.W. 
Do your own Electro Plating and Gilding. System inex- 

pensive. Particulars one stamp.—PERKS, 47, Alexandra Road, 
Richmond, Surrey. 

Steel Name Stamps, 3d. per letter. 
Post free.—F. BALDWIN, Tuffley, Gloucester. 
Meerschaum and Briar Pipes Repaired, Mounted, or Cased, 

ambers fitted —W. GEORGE, 324, Essex Road, Islington, London. 
Minerals, Fossils, Cretaceous, Liassic, Carboniterous, Silurian, 

12 named specimens, 2s. 6d. free—CHas. WARDINGLEY, Black- 
wood Crescent, Edinburgh. 

7 

Figures (set), 2s. 4d. 

EXCHANGES. 
Exchange Notices will be inserted in this Column at the rate 

Sixpence for the first twenty-four words, and Threepence for 
every succeeding erght words. 

Advertisements for this Column should be recetved by first post on 
Tuesday to insure insertion in the following number. 
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METEOROLOGICAL RETURNS 

For the ten weeks ending on Monday, August 20th, 1888. Specially prepared for ScientiFic NEws from official reports. 

| 
) 

Mean Temperature. Rainfall. Duration of Sunshine. 

Scotland, East | 54‘2 degs., being"3‘9 degs. below average.| 6'5ins,, being ol ins. above average. | 361 hrs., being 19 hrs. below average. | 

England, N.E. 53°38 55 » 45 9 9 ” 79» » 27 5; oe) ” 266 5, o» IZ cy » ” 

England, East |57°0 35 gp ain ” ” ” 85 ” » 31 ” ” 291 55 » IOI y, eB 2” 
Midlands ana |) OK) oy » 41 5) ” ” 765, » 5 » ” ” 291 355 o» II7 45 ” 2 
England, South|56°6 ,, 9» 3°2 55 ” ” 81,, » 33 » ” ” 294 » ” 158 ” ” ” 

Scotland, West | 56:0 ,, pp ES op 39 59 8:24, oy OPA! o9 > 3p 380 ,, ” 5 9s chieme ? 
England, N.W.|55°7 15 » 35 » ” ” 93% » 4 4, ” ” 336 5, oe 4oees ” ” ; 
England, S.W. 50°6 ” ” 3°3 be) ” ” go ” ” 16 ” ” ” 370 2” ” 95 3? 9 ” 

Ireland, North|55°4 5, » 2°77 » ” ” 945 » 22 5, ” ” 349 » 2» 43 5, above 93 
Treland, South] 567 ,, » 21 5, ” ” S1,, OSes ” ” 384 5 9» 25 95 ” ” 

The Kingdom... |55°8 ,, » 33 4 ” ” $35, 3 10) 45 ” ” 332 » » 65 5, below ,, | 

The above period represents the mean temperature for the Midsummer period of 1888; over the whole ten weeks, the mear 
loss of heat for the kingdom is shown to have been 3°3 degrees for each day. Rainfall is drawing nearer the normal, it: 
distribution very equal; but the distribution of solar favours is becoming remarkably unequal, opel 
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NOTICE. Every such block of stone that has any considerable 

WE have pleasure in announcing that a Special Supple- 
ment of the Scientiric News in connection with 
the British Association Meeting at Bath, will be 
published on the morning of Monday, roth Septem- 
ber, 1888. Arrangements have been made to give 
a resumé of each day's proceedings, as well as 
abstracts of papers interesting to general readers. 
Copies of Screntiric News, as well as of the 
Special Supplement, can be obtained at the principal 
bookstalls and newsagents in Bath, or will be sent 
by post on sending 34d. in stamps to the Publisher, 
138, Fleet Street, London, E.C. 

SCIENTIFIC TABLE TALK. 
By W. Mattiev Wittiams, F.R.A.S., F.C.S. 

In my last I referred to a visit to Agassiz, on the Aar 
Glacier, in 1842, which was remarkably instructive. 
The nearest ordinary habitation to the glacier is the 

Hospice of the Grimsel, where I had already spent one 
day and met some of the Neufchatel glacier-students. 
We started for the day’s excursion very jovially, all 
singing the “(Rans des Vaches,” and walked up a glaciated 
valley for about three-quarters of an hour, then climbed 
up a heap of rock fragments. This was a part of the 
ternunal moraine of the glacier, the material carried by 
the ice in the manner presently to be described, and 
pitched down at the end, or foct, of the glacier. 
We next mounted a tall, long ridge which appeared to 

be built up of similar material only. This, however, was 
not the case, for on removing the superficial fragments, 
ice was seen below. We were already on the glacier, 
but the ice was completely hidden. This ridge was the 
medial moraine, or gufferlinie, one of unusually large 
dimensions, especially as regards its height and width, 
and the magnitude of some of the blocks of stone that 
cover it. 

But what is a gufferlinie or medial moraine ? 
As the accumulated overflow of ice which constitutes 

a glacier travels down its valley-trough path it receives 
on each side, or shore, more or less of fragments which 

_ fell from the rocks immediately above. 

thickness shelters the ice on which it falls from the direct 
rays of the sun, and thus while the ice all round is 
lowered in level by the summer thawing the protected 
portion remains relatively higher. By such action each 
shore or lateral termination of the glacier becomes an 
elevated ridge of ice, clothed with a protective covering 
of rock fragments. These are the /ateral moraines. 

But it commonly happens in the upper glacial regions 
of the high Alps that two of these glacier valleys meet at 
their lower part, and spread out to fill a single still lower 
valley. The two glaciers thus become confluent, like 
rivers or their tributaries that similarly meet. It is 
evident that in such case the morainés of the inner 
shores of each glacier—.e., of those shores which meet 
at the confluence—must unite. They do so, and now 
instead of being on the shores of each of their former 
respective glaciers, they meet in the middle of the wider 
stream of ice, and thus form the medial moraine, or 
gufferlinie. ; Le 

There are two upper branches of the Aar Glacier, the 
Finsteraar and the Lauteraar Glaciers—the dark and the 
clear glaciers. By their union they form the main lower 
glacier, and this medial moraine along which we walked 
In some places rises fully $0 feet above the general 
level of the naked ice, a ridge of clear ice hidden by its 
covering, as above described. Of its length some idea 
may be formed from the fact that although we walked 
at a good pace, we were more than three hours travelling 
continuously along it before we reached the great block 
on which was the edifice of loose stones designated, as we 
learned by the inscription on a big flag, the ‘‘ Hotel des 
Neufchatelois.” This was situated a short distance 
below the projecting spur or promontory of rock Jw 
Abschwung, at the foot of which the confluence occurs. 

We were hospitably received, supplied with coffee, 
bread-and-cheese, and wine, and then invited to inscribe 
our names in the visitors’ book. The leaves of this book 
were the facets of the great boulder on which the ‘hotel ” 
was erected, and the pen and ink were a paint-brush 
and a pot of red ochre paint. The signatures were 
inscribed in characters varying from three or four inches 
to a foot in length. 
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I mention this particularly, as those names thus 
painted have subsequently acquired an historical scien- 
tific interest. In 1844 the block split into two 
pieces, and since that the frost has rent it into 
a mere heap of débris. Forty years after the first 
rupture—.é., in 1884—M. Forel was able to identify this 
heap by the vestiges of the paint-pot still remaining on 
some of the fragments. 

It had then travelled a distance of 2,400 métres 
(7,874 feet) from its position in 1840, showing that this 
great mass of ice on which it restedhad been flowing down 
the valley at a mean rate of 179 feet per annum, a slower 
speed than usual, owing to the fact that the downward 
incline of this glacier is very small, so small that it ap- 
pears in most parts nearly level. 

This movement of glaciers is the most important ele- 
ment of the whole subject in reference to their work in 
the sculpture of the earth, and this medial moraine of 
the Aar Glacier is classic ground in reference to it, as it 
was here in the early days of glacier research that a very 
striking and demonstrative discovery was made. Agassiz 
knew that in 1827 Hugi had built a sort of refuge or 
shelter on. the moraine, and also knew particulars con- 
cerning its position. In 1839 Agassiz, with some com- 
‘panions, trying to find some traces of it, spent four hours. 
in the search, and were returning, when suddenly they 
came upon a solidly-built hut, but could not believe that 
it was Hugi’s, which they knew was at the confluence of 
the Finsteraar and Lauteraar Glaciers, close to the Im 
Abschwung promontory of rock, from which they were 
now at a considerable distance. The hut was in 
good condition, even some of the hay and straw remain- 
ing on the roof. They examined the inside, and there 
found a bottle containing papers. One was in Hugi’s 
handwriting, stating that he had revisited the hut in 
1830, and found that it had moved about 100 paces from 
its original position. A second paper described a third 
visit in 1836, when he found that it had travelled 2,200 
feet from the rock against which he built it. A third 
paper stated that some naturalists from Berne and Basle 
had at about this time repaired the hut and used it asa 
shelter while weather-bound in attempting to cross the 
glacier to Grindelwald. 

Agassiz measured the distance from the original place 
and found that it then amounted to 4,400 feet, and there- 
fore the hut had travelled in the three years between 1836 
and 1839 as far as in the nine years from 1827 to 1836. 
Another measurement, in 1840, showed a progress of 200 
feet in the year. These measurements he recorded in 
the visitors’ book of the Grimsel Hospice, with an appeal 
to future visitors to continue the investigation. 

Making due allowance for Hugi’s rough measurements 
by stepping, a remarkable acceleration is here apparent, 
and is explained by subsequent observations, which show 
that the middle of the glacier, like the middle of a river, 
flows more rapidly than its sides. Hugi’s hut was at 
first at the spot where the right and left banks of the 
confluent glaciers meet, but as it advanced it came out 
into mid-stream, and its pace was accelerated accordingly. 
The maximum thickness of the ice was reached at about 
1836. This diminished downwards by combined 
action of sun-heat on the upper surface and earth-heat 
and friction below. 

Other curious results of “ ablation,” or thinning down, 
ef glaciers are peculiarly well shown on the Aar Glacier, 
and we examined them under expert guidance. I will 
describe them in my next. 

ANCIENT OPINIONS AND PRE-SCIEN- 
TIFIC FANCIES CONCERNING THE 
INTERIOR OF THE EARTH. 

Nigee ages before the rise of geology, the human 
imagination had set itself to work, and philo- 

sophers, basing upon some notions more or less vague 
gleaned here and there, or setting out with the observa- 
tion of a few local phenomena, had forged systems more 
bold and ingenious than probable or logical, with the 
object of explaining the structure of the earth’s core. 
Subsequently these old paradoxes were forgotten in 
proportion as more serious hypotheses cropped up. Still 
in the year 1678 savants were far from being agreed 
on this mysterious question, and the margin left for 
dreamers was still ample. 

Aristoteles proved, or believed that he had proved by 
means of a syllogism, which has remained famous as a 
specimen of a vicious circle, that the centre of the earth 
coincided with the centre of the visible universe. Indeed 
if we adopt the old astronomical notions, it would be 
difficult to admit that the pivot of the heavens was placed 
eccentrically with reference to the celestial sphere. 
Almost all imaginable suppositions were put forward ia 
antiquity and in modern times when it was required to 
conceive the physical condition of the earth’s interior. 
The boweis of the earth, according to Pythagoras, Em- 
pedocles, and Plato, are on fire. 

Their opinion, maintained afterwards with more autho- 
rity by Descartes and Leibnitz, still prevails in France, 
strenuously advocated by such eminent champions as 
Daubrée, Faye, and De Lapparent. On the contrary, 
according to Anaxagoras and Democritus, followed long 
afterwards by Woodward, we walk upon a sphere filled 
with water, encased in a thin coating of earth, like the 
shell of an egg. Buffon avowed his ignorance, but he 
did not favour the central fire. We do not know who 
first gave us a nucleus of iron. Could he return to the 
earth he might perceive with satisfaction that his view, 
far from being forgotten is still sustained, among others, 
by Professor Nordenskiéld. Even the very existence ot 
terrestrial magnetism constitutes a strong argument. A 
certain number of more mystical thinkers supposed 
beneath our feet a vast void in which there circulated a 
sun, a moon, and planets, inhabited by plants, animals, 
and rational beings of a very special nature. Others 
affirmed that the world is perforated by a long tunnel, 
opening at the two poles. Less daring speculators 
were content to imagine the existence of great internal 
seas, communicating with the superficial oceans. 

A very minute description of the earth’s interior is 
given by the celebrated Father Athanasius Kircher in a 
work in two folio volumes, entitled Mundus Subierra- 
neus. The treatise of this learned Jesuit merits the name 
of an encyclopedia, for we find here condensed the 
principles or the applications of all the sciences which 
are closely or remotely connected with the main ques- 
tion: geography, astronomy, mechanics, physics, che- 
mistry, and natural history. 

The subjoined figure which we borrow from La Nature 
is taken from an engraving in Kircher’s great work, 
published in 1678. It is an ideal section of the earth, 
showing the central fire, A, and the internal circula- 
tion of the waters. 

Kircher’s fundamental idea is a parallelism between 
the human body or microcosm and the earth, geocosm. 

The inmost nucleus of the latter is in a state of igni- 
tion, but the constitution of the mean and higher strata 
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is most heterogeneous. To our intestines, there corres- 
pond subterranean canals and abysses of water (hydro- 
phylacia), which feed the springs, and through them com- 

municate with all the seas. A central fire radiates 

through innumerable veins (pyrophylacia), which vivify 

and warm the globe, feeding the volcanoes and heating 
the hot springs. In our body, the vital spirits (sanguis 
spirituosus) acts in a similar manner. How is the globe 
to respire without the aérophylacia, vast hollow reser- 
voirs corresponding to the lungs and filled with air? 
The air of the aérophylacia escapes through branching 
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animals is still accepted by certain speculators, In a 
work published six years ago, and bearing the modest 
title, ““The Perfect Way,” we are told that the planets 
are persons, and even possess memory. Father Kircher 
makes a much more frugal use of his imagination. 
We must never forget that our positive acquaintance 

with the earth’s interior amounts to nothing. We have 
not penetrated to the depth of five miles, which is as if 
we had explored a body 133 feet in thickness to the 
depth of one inch! Surely such knowledge is too liter- 
ally superficial. 

SS OSS 
Svimaldaie Se 

U QV0 EXPREMITUR, AQUAR 
per Canales hydragogos fublerrancos Ae 

ex mariel in monkum h, a- 
Ly pretu/in, quartz 
x uncles conctus 4/7 

IDEAL SECTION OF THE EARTH (AFTER KIRCHER). 

-conduits, and serves firstly to maintain the combustion of 
the igneous masses which would otherwise be extin- 
guished; but besides, a.certain number of pipes vent 
into superficial caverns, thus occasioning the winds. 
We must not forget that the baseless matter here pro- 
pounded is mixed with sound, accurate nations which 
our modern geologists do not reject. Father Kircher 
was not merely a traveller and a compiler; he had 
travelled and observed, and had made many experi- 
‘ments. 

An analogy between the heavenly bodies and men or 

ON THE GEOLOGY OF BATH AND 

THE NEIGHBOURHOOD. 

(Continued from p. 198.) 

We now pass to the Secondary or Mezozoic rocks, 

which rest on the upturned edges of the Palzeozoic strata, 

or, as it should be more properly expressed, rest uncon- 

formably. The explanation of this is that at the close of 

the Carboniferous Period some of the strata which had 

formed was raised above sea-level, and became land. 

When this was accomplished, the land was subjected to 
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denudation, and by this process other rocks were 
originated. 

The sub-systems of the Mesozoic Period, with which 
this article is concerned, are the Permian, Trias, and 
Jurassic. The Permians form a debatable ground be- 
tween the Carboniferous and Trias, but into the merits 
of the arguments we need not enter. 

The Trias formation as typically developed on the 
Continent of Europe, consists of the following divi- 
sions :— 

3. Keuper. 
2. Muschelkalk. 
rt. Bunter. 

In England the Muschelkalk has not been clearly 
proved to be represented, but we have the equivalents 
of the Bunter and Keuper. The Bunter series are not 
developed in the neighbourhood of Bath, but there are 
some beds which may correspond with the Keuper, and 
these are of considerable interest. They are locally 
known as the Dolomite or Magnesian Conglomerate, 
so-called from dolomite (carbonate of lime and magnesia) 
forming a cetnenting matrix, by which the boulders and 
pebbles which occur in the rock are held together. The 
Dolomitic Conglomerate may be seen to advantage at 
Clifton, on the left-hand side of the “New ood ” leading 
from Clifton to the Hot Wells.* 
Among the varied life of the Trias Bodad reptiles 

were very abundant, which, indeed, is a feature of the 
secondary strata, and hence it has sometimes been called 
the “ Age of Reptiles.” 
The only inference that can be drawn from the blocks 

of Carboniferous limestone constituting the Conglomerate 
is, that the limestone must have undergone denudation. 
The Dolomitic Conglomerate is probably a consolidated 
beach ; if we compare its appearance with what we see 
on the beaches around our coasts and islands, the 
similarity is at once apparent. Sir H. De la Beche says, 
in reference to the origin of the conglomerate, ‘“ Stand- 
ing on any high ground or the Mendip Hills, it is in- 
teresting to consider how exactly the masses occur as 
they should do, under the supposition that they have been 
beaches among islands, raised above the sea of the times.” 

The Trias period is also represented by the New 
Red Marl, which, however, is not of much interest. 
The various localities at which it is exposed may be 
readily seen by reference to the Geological Survey map 
of the district around Bath. The Trias period was 
brought to a close by the formation of a series of beds, 
known on the Continent as the Rheetic. The equivalent 
strata in this country are typically represented at Penarth 
near Cardiff, and they are therefore sometimes known as 
the Penarth Beds. In England they occupy the position of 
passage beds between the Trias and Lias formations. 

At the base of the Rheetic beds in this country we 
get a series of green and red marls, which represent 
the Jast of the Triasrocks. Then 4 well-marked physical 
change is indicated by a very interesting bed, in which 
the shell Avicula contorta is numerous, and this suggested 
to Dr. Wright that it should be called the Avzcula contorta 
bed. Then follow black shales in one of which, the 

“Bone Bed,” fish and reptilian remains are especially 
abundant. Then another change is indicated by a cream- 
coloured limestone, named by William Smith, in 1815, 
the White Lias. Now, the Avicula contorta zone and the 
White Lias are well-defined geological landmarks, and 

* The Dolomite Conglomerate is also well shown at Tytherington. | 

hence Mr. Charles Moore* has included in the Rheetic 
series the strata between those two horizons. 

Near the base of the White Liasis a well-known 
ornamental limestone, known as the “Landscape 
Marble,” which is about one foot thick. One of the 
best exposures of the White Lias is to be seen just out- 
side Bath, near the Weston station on the Midland 
Railway. ; 
We now enter upon the Jurassic rock, on which Bath 

rests, and of which the hills surrounding the city 
are built up. The Jurassic period of the earth’s history 
is typically represented in the Jura Mountains, and hence 
the name Jurassic. In this country there are two dis- 
tinctive series, namely, the Liasand Oolitic. It is the for- 
mer of these which overlie the White Lias of the Rheetic, 
and are clearly distinguished by the blue colour of the 
limestone, and dark intervening shales. According to 
Sir H. De la Beche, the term Lias originated with the 
Somersetshire quarrymen, and by them was applied to 
distinguish argillaceous limestone forming a part of the 
Succession of strata now all included under the name. 
Of the reptiles which inhabited the Lias seas, estuaries, 
rivers, and land we have some most wonderful combina- 
tions of structure. Three groups are found—the Eua- 
liosaurians, or marine reptiles, the Pteredactylians, or — 
aerial reptiles, and the 7¢/eosaurians, or river and land rep- 
tiles. 

The most prominent group are the Evaliosaurs, or Sea- 
Lizards, the two groups of which are represented respec- 
tively by the Ichthyosaurus and FPlesiosaurus. Good 
specimens may be seen in the Bath Museum, and some of 
the best ever obtained have been fcund in the Lower 
Lias of Street in Somersetshire. The lchthyosaurus was 
indeed a wonderful creature. In size it was sometimes 
as much as 24 feet in length ; it had the skull of a crocodile, 
the eye fashioned like a bird anda turtle. It had the 
backbone of a fish, the paddle of a whale, and the 
scapular arch of a Platypus. 

The Plesiosaurus was hardly less remarkable. It was. 
distinguished by its long neck, resembling that of a 
swan Tamiaadl to the trunk of a quadruped, with ribs like 
a chameleon. = 

There is another reptile that appears for the first time 
in the Lias, which has a unique history, seeing that 
nothing approaching to it is found either in living or ex- 
tinct natural forms. This is the Prerodactyle, a flying 
reptile, whose skeleton was modified and adapted to an 
aerial life. It had some resemblance to bats and birds, 
but was widely different from both. In bats the whole 
anterior extremity is elongated to form a framework ofa 
wing, but in the Prerodactyle it was only the little finger 
that was lengthened and strengthened to become a rod 
for supporting a membrane, whilst the other parts of the 
hand, the thumb, and three inner fingers retain their 
normal size. Like birds, the long bones of the arm 
were hollow cylinders, and it differed from birds in 
having the skull of Reptilia. Its jaws were armed with 
long teeth implanted in distinct sockets. 

The Teleosaurians, or land reptiles, appear in the Upper 
Lias. Several examples of small specimens have been 
found in the fish-bed of Dumbledon, and in the same 
formation in Somersetshire as well as in Yorkshire. 

English geologists divide the Lias, as represented in this 
country, into three divisions, namely, Lower, Upper, and 
Middle, and each one is marked by palzeontological 

* © Quart. Jour. Geol. Soc.,” vol. xvii., p. 495, 1851. 
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-andlithological differences. These divisions are further 
distinguished by zones of life—that is to say, that at 
certain periods during the progress of this formation 
certain creatures. lived more abundantly than at others, 

ing the rocks. The Upper Lias beds pass up into 
yellow sandy strata, which are typically represented at 
Midford, near Bath, and were therefore at first named 
the Midford Sands. Above the sands we get a very in 

Fic. 5.—THE PEA Grit AS EXPOSED AT CLEEVE HILL, NEAR CHELTENHAM. 

-or lived only during the time that certain strata were 
forming, and then disappeared. Many of these forms of 
life remain as fossils, and hence it is that we are enabled 
to make out certain horizons or zones which characterise 
the Lias. In marking these zones the Ammonites are the 

Fic. 6,—Micro-PHOTOGRAPH OF A SECTION OF THE PEA 
GRIT, FROM CLEEVE HILL, NEAR CHELTENHAM. (Enlarged.) 

chief indicators. Thus the Lower Lias is marked by 
seven Ammonite zones, the Middle Lias by five, and the 
Upper by three. 

Before referring further to the life of the Jurassic 
period it may be well to say something more respect- 

teresting bed, called by Dr. Wright the Cephalopoda bed, 
because of the number of Ammonites and Belemnites 
which occur in it; and it is here that some geologists 
draw the line between the lias and succeeding oolitic 
formations, 

Fic. 7.,—Micro- PHOTOGRAPH OF A SECTION OF BATH 
STONE (GREAT OOLITE.) (x 22 diams.) 

The term Oolite is from the Greek oom, an egg, and 
lithos,a stone. The name is suggested from the struc- 
ture of a large portion of the rock, which is made up of 
minute granules resembling somewhat the roe of an egg. 
The Oolitic formation is divided as follows :— 
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Purbeck Beds. 
Upper ool) Portland Beds. 

Kimeridge Clays. 
Coralline Beds. 
Oxford Clay and Kelloway Rock. 

eeOnlitne { Great Oolite Series. 
Inferior Oolite. 

The inferior Oolite is extensively developed in the Cots- 
wold Hills, especially near Cheltenham, where it is 
about 236 ft. thick, but thins out in the direction of Bath, 
where it is represented by about 25 ft. Near the base 
of the inferior Oolite at Cheltenham a remarkable series of 
beds known as the Pea Grit occur (fig. 5.) The name 
appears to be suggested from the resemblance of the 
granules to peas, which they do in size and shape. Fig. 
6 is a micro-photograph of a section of this rock from 
Cleeve Hill, near Cheltenham, and illustrates the struc- 
ture and mode of formation of Oolitic strata. The rock 
is seen to be made up of oval and round granules, the 
largest of them measuring a little over one-eighth of an 
inch in diameter, and the smallest ‘org. In each of the 
granules there is a nucleus around which layers of car- 
bonate of lime have formed, This is best seen in the 

Middle Oolitic { 

large type of granule, which is known as Pisolite, to dis- 
tinguish it from the smaller or Oolitic grains. In the case 
of the Pisolite granule in fig. 6 the nucleus is that ofa joint 
ofa Pentacrinite, and is shown in section. These crinoids 
were allied to the Encrinites to which we referred when 
describing the Carboniferous Limestone, but in the case of 

ay 

Fic. 8.—Micro-PHoTOGRAPH OF A SECTION OF FOREST 
MARBLE. (x 22 diams.) 

the Pentacrinus the joints are five-sided. These creatures 
were numerous in the Jurassic Sea, and have contri- 
buted to the strata in the same way, though less exten- 
Sively, that the Encrinites did to the Carboniferous 
Limestone. The smaller granules in the Oolite have a 
variety of objects, as nuclei; sometimes a portion of a 
spine of an Echinus, a fragment of shell, a foraminifera 
or grain of sand. 

The Inferior Oolite terminates at the horizon of the 
Fuller’s Earth, a material well known for its use in com- 
merce. The maximum thickness of the formation is 
about 400 ft., which includes clays, marls, and nodules 
of earthy limestone. At Bath, however, it is not more 
than 150 ft., and continues to decrease in thickness until 
on reaching the Valley of the Windrush it dies out, so 
that in the country round Burford the inferior Oolite and 
great Oolite series are in contact. 

The great Oolite series are thus divided by Mr. H. B. 
Woodward, in his “‘ Geology of England and Wales :— 

3. Cornbrash. 
2. Forest Marble and Bradford Clay. 

: Upper zone. 
eaters UO Daaee zone, Stonesfield slate. 

The name Stonesfield Slate was taken from the village 
of Stonesfield. The formation appears to be that of an 
estuarine deposit, for among the fossils which it contains 
are those of plants, consisting of Algae, Ferns, and Coni- 
fers. The conditions under which the Stonesfield Slate 
formed extended over an’ extensive area in East Glou- 
cestershire, but is not represented around Bath nearer 
than at Stroud. Some of the beds yield slabs which are 
worked for roofing purposes, and hence the term slate, 
as applied to this rock. 

Above the Stonesfield Slate comes the Bath or Great 
Oolite, which is extensively quarried on the hills around 
Bath and mined at Box. Visitors to Bath should en- 
deavour to visit one of these mines, for they will see a 
sight which they will never forget. At Bath the Great 
Oolite is 150 feet thick, and consists of limestone made 
up of shell débris, tough calcareous rocks mixed with 
clay and fine oolitic limestones, the latter being the 
typical “ Bath Stone.” 

Of the Bath Stone it is very difficult to get a thin 
section suitable for examination under a microscope, 
owing to the oolitic granules being so loosely held 
together. Directly we begin to grind down a piece of the 
rock the granules fall out. Fig. 7 is a photograph of a 
section in which a number of granules remain, but they 
are not thin enough to show the nuclei. In the figure 
the spaces between the granuies are seen to be filled with 
infilling calcite, which affords a good example of the pro- 
cess by which limestone has become compact. The white 
oval spaces have been made by the falling out of granules. 

At the close of the Great Oolite period there followed 
conditions which were not favourable to the formation of 
limestones, and a deposit of clay took place known as. 
the Bradford Clay, the name being taken from Bradford, 
in Wiltshire, where the clay is best developed. 

Then there was another change of conditions, and 
limestone-forming organisms again appeared, and their 
calcareous remains collecting on the sea floor gave rise 
to a shelly limestone known as the forest marble. Fig. 
8 is a micro-photograph of this rock, which shows it to 
be chiefly made up of fragments of shells and some 
oolitic granules ; but in the photograph the places occu- 
pied by the granules are represented by circular holes, 
the granules having dropped out during the grinding 
down of the section. 

On the other members of the Jurassic system we must 
not enter, but the mode of formation and structure 
differs little from those already referred to. 

The life of the Oolitic period resembled that of the 
Lias, but we find some fresh genera and species. Corals 
were numerous ; in the inferior Oolite of the Cotswold 
Hills there are three fossil coral reefs. Oolitic limestone 
is at the present day formed in the coral seas, and it is 
therefore possible, even likely, that the carbonate of lime 
which formed around the nuclei of oolitic granules may 
have been derived from that source. Visitors to the 
Bath Stone quarries should have no difficulty in obtain- 
ing good specimens of the coral Halamophyllia radiata, 
which is most numerous in the upper beds. 
[We regret that by an unfortunate mistake figures 

2 and 3 on page 197 were transposed. | 
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General s2otes. 
STRANDED Wuates.—A large whale, which had 

stranded on the east coast near Snettisham, was last 
week towed to Hunstanton. It is about 3o ft. long. A 
smaller whale was also stranded at Heacham, near 
Hunstanton. es 

Tue Deepest WELL IN THE WorLD.—A well of the 
depth of 3,000 to 6,000 yards is to be sunk in the 
United States if Congress can be prevailed upon to vote 
the necessary funds. The results of this enterprise, if 
carried out, will doubtless prove exceedingly instructive. 

Native Gotp 1n Limesrone.—At a meeting of the 
Philadelphia Academy of Natural Sciences, Professor 
Leidy exhibited a fragment of metamorphic limestone 
from Eldorado county, California, having on its surface a 
spot of native gold—the first instance he had seen of 
gold occurring in limestone. 

Discovery oF Minerats 1n Russta.—The Russian 
Journal of Metallurgical Industries states that large 
deposits of silver and lead have just been discovered in 
the upper part of the Kouban and on the banks of its 
affluents, the Douot and Outchkolan. Some oil springs 
have also been found in the same quarter. 

DIsTINCTIONS BETWEEN CoLouRS.—We may have 
colours which if illuminated by daylight or gaslight seem 
perfectly identical, but if illuminated by a monochromatic 
light, such as that of sodium, will appear different, unless 
the chemical composition of the colouring matters is 
absolutely identical. In this manner cheques and other 
documents’ which have been fraudulently altered may 
sometimes be detected. 

SHIP-CANAL across ITaLty.—A canal is projected inter- 
secting Italy from west to east. It will begin near 
Castro, on the Tuscan coast, and terminate at Fano, in 
the Adriatic. The length will be 283 kilometres, its 
mean width roo yards, and its depth 12 yards. It will 
be used to effect the desiccation of the lakes of Bolsena 
and Thrasimenz. The expense is estimated at 500 
million francs. 

DETERIORATION OF Hanpwritinc.—The Journal of the 
Franklin Institute, noticing a circular issued by the French 
Geographical Society calling an “International Geo- 
graphical Congress” for 1889, remarks that of all the 
signatures to this document “‘ but one is clearly legible, 
and two are absolutely illegible. 
the world the legibility of handwriting is decreasing. 
There are few of the smooth and unmistakable hand- 
writings of a century ago.” A parallel fact is the de- 
terioration of style, especially to be noted in English 
writers, 

PuorocraPus or Licurninc.—M. Ch. Mousette, in a 
communication to the Paris Academy of Sciences, sug- 
gests that the peculiarities observed in the photographs 
of lightning may be principally due to vibrations im- 
parted to the apparatus by tremors of the soil, by the 
wind, or by the rolling of the thunder. In support of 
this view, he executed in black on white a design con- 
sisting of points and lines variously inclined, and has 
then photographed it, firstly keeping the camera free 

It seems as if all over | 

from all vibrations, and secondly exposing it to slight 
shocks. In the second case the proofs present the form 
of a striated band. 

New APPLIANCE FOR FISHING BY THE ELEctRIc LIGHT. 
—A paragraph in Cosmos states that experiments have 
been made on board the steamer President Herweg in 
the North Sea to test a new apparatus for submarine 
electric lighting, devised by an engineer of the name of 
Pellenz. The results have been very satisfactory; the 
lamp acted without accident at the bottom of the sea, the 
depth being too fathoms, giving a light of too candles, 
whilst the vessel was steaming at the rate of four miles 
per hour. The fishes, attracted by the light, floated to 
the apparatus. This is said to have been the first ex- 
periment of the kind made in the open sea. 

Mortatity puE To Leap.—According to Cosmos, Dr. 
Carter, of the Board of Health at Baltimore, advances 
the opinion that the use of drinking-water holding lead 
in solution is a predisposing cause of scarlatina and 
diphtheria. During the fifty-four years from 1830 to 
1883 the average annual mortality from scarlet fever in 
that city has been 225, and in the last year of the term 
334. On January Ist, 1884, a new law concerning 
plumbing work came into force, and the deaths have 
since been—1884, 104 ; 1885, 68; 1886, 32; and 1887, 
36; or a yearly mean of 60. The mean yearly death- 
rate from diphtheria prior to 1884 was 469, but since 
that date it has sunk to 234. 

Tue Minine Institute oF Scottanp.—This institute 
held its annual summer meeting at Dalkeith, on the 
23rd ult. The first part of the programme consisted 
of a visit to Newbattle and Arniston Collieries. The 
members were received at Newbattle Colliery by Mr. 
Morison, when an examination was made of the works 
above ground and under ground, the same programme 
being carried out as at the visit of the Iron and Steel 
Institute. Afterwards they proceeded to Arniston 
Collieries, where they were received by Mr. Clark, and, 
after seeing the works there, left by special train for 
Dalkeith. In the afternoon a general meeting was held, 
and the election of new members took place. Mr. James 
Hastie was elected to the office of vice-president, and Mr. 
Wallace Thorneycroft to the office of councillor. 

THE ADULTERATION OF SHERRY.—In the last issue of 
the United States Consular Reports the Consuls at Cadiz 
and Jerez de la Frontera return to the subject of the 
adulteration of sherry, on which they recently reported 
most unfavourably. Mr. Ingraham, of Cadiz, sends a 
translation of acircular from the Spanish Minister of the 
Interior to the civil governors of the provinces, directing 
prosecutions against the makers and vendors of adul- 
terated wines, in accordance with a Royal decree against 
adulteration. Adulterated wines are thus defined in the 
decree—(1) Natural wines which contain impure indus- 
trial alcohol and alcohol from husks (cascara), if they are 
not rectified and purified ; (2) salicylic acid and other 
antiseptic substances; (3) foreign coloured substances, 
those derived from the products of pit coal (séc), as well 
as of vegetable or other origin; (4) artificial glucose, 
sugar from flour, or new wine ; (5) glycerine. 

Books AS TRANSMITTERS OF INFECTION.—According 
to the Lance/, the municipal authorities of Dresden have 
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instituted an experimental inquiry into the probability 
of the transmission of zymotic disease by the medium 
of library-books. A number of volumes from the town 
library which had been in frequent use were taken for 
experiment. The dust from the leaves and covers was 
sown in nutrient solutions, and cultivations were reared. 
But there appeared no disease germs, the dust being of 
a non-organised character. Next some of the dirtiest 
leaves were rubbed first with a dry, and then with a wet 
finger. On the dry finger scarcely any microbia were 
found ; on the wet finger there were many, but all of a 
non-infectious character. In particular the bacilli of 
tubercle were absent. The conclusion drawn was that 
the danger of infection through books from circulating 
libraries is very slight, but it is recommended to dust 
such volumes well before reading, and never to wet the 
finger in the mouth in order to turn over the leaves. 

An “In Memoriam” Taster To CuHarLEsS Darwin, 
aT EpINBURGH.—A report was published in a recent 
issue of this paper, stating that it was the intention of 
some people to put up an “In memoriam” tablet at 11, 
Lothian Street, Edinburgh, where Charles Darwin re- 
sided with his brother during some part, or mayhap the 
whole of the session 1825-6. This is certainly a praise- 
worthy object, but it should be pointed out that it would 
probably have been accomplished nearly three months 
ago by another set of people than those at present inte- 
rested, had they not been directly asked by Mr. Francis 
Darwin, the son of the late Charles Darwin, not to pro- 
ceed in the matter until further investigations had been 
made ; the reason of postponement being to allow Mr. 
Darwin to find out whether his father had remained any 
length of time at Lothian Street or had removed else- 
where, and until this point had been settled those for- 
merly interested in the matter determined to do nothing. 
It may therefore be as well to wait until Mr. Francis 
Darwin has settled this point, as he is likely soon to do, 
having lately heatd of some early letters of his father 
which may throw light on the Edinburgh life. 

LEAD-POISONING BY HomE-mMaDE WinES.—The Sanitary 
Record has drawn attention to the danger of lead- 
poisoning by wines made in the ordinary glazed earthen- 
ware pans, such glaze containing sometimes 50 or 60 
per cent. of red or white lead. In his last report 
on the Alcester rural sanitary district, Dr. Fosbroke, 
the medical officer of health, records some cases that 
came under his notice. Members of two families 
residing at Inkberrow were attacked by unmistakable 
symptoms of lead-poisoning. On inquiring Dr. Fos- 
broke ascertained that the persons affected had par- 
taken of some home-made wine, though not by any 
means in large quantities. This winé, he learnt, was 
made from black currants and plums, which in the course 
of preparation were allowed to ferment in a glazed 
earthenware washing pan. This pan showed signs of 
corrosion, and there seems no doubt that the lead which 
is used in the “glaze” had been taken up by the wine 
and imbibed by the sufferers. As the manufacture of 
home-made wine is more common among the labouring 
classes than it used to be, it should be borne in mind 
that the fermentative process required for its manufacture 
should be carried out in wooden vessels, and the ordinary 
#lazed earthenware pans be specially avoided. 

A DestroyepD Istanp.—Dr. Treub, the director of the ! 
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Botanical Garden at. Buitenzorg, Java, has published his 
experience with regard to the reappearance of vegetation 
upon the Island of Kraketoa, which partly sank, and 
was wholly overwhelmed by the ashes and pumice- 
stone from its volcano during the violent outbreak of 
1883. Three years after this day, Dr. Treub (on 26th 
June, 1886) visited the island, and as he approached it 
he found that it was covered with vegetation to the very 
summit of the mountain, The plants could not have 
grown from the roots or seeds of those existing before 
the great eruption, for the toughest organism must have 
been destroyed by the excessive volcanic heat. The 
whole island was covered with a layer of ashes and 
pumice-stone from 3 ft. to 240 ft. thick. Nor could the 
vegetation, Dr. Treub thinks, have been introduced by 
man, for the island is uninhabited and Gifficult of access. 
It must have been by means of seeds carried thither by 
birds, the wind, or the currents of the sea that the new 
vegetation arose. It consists for the most part of ferns, 
of which eleven different varieties were found, and of 
single specimens of blossoming herbs, such as are found 
on coral reefs that have lately risen above the level of 
the sea. Dr. Treub has, however, found that the ferns 
were not the first living plants that had found nourish- 
ment on the destroyed island. Almost everywhere 
there were signs that the ashes and pumice-stone had 
been covered by a thin layer of alge, which rendered 
the surface of the soil soft and capable of absorbing 
water. These microscopic algze prepared the way for 
the ferns, and the latter, in their turn, for the blossoming 
herbs.—Daily News. sets 

Tue Pusiic Heatty.—The Registrar-General’s return 
for the week ending August 25th shows that the deaths 
registered during that period in 28 great towns of 
England and Wales corresponded to an annual rate of 
18*I per 1,000 of their aggregate population, which is 
estimated at 9,398,273 persons in the middle of this 
year. The five healthiest places were Bristol, Brighton, 
Derby, Sunderland, and Birmingham. In London 2,401 
births and 1,438 deaths were registered. Allowance 
made for increase of population, the births were 300 and 
the deaths 115 below the average numbers in the corre- 
sponding weeks of the last ten years. The annual 
death-rate per 1,000 from all causes, which had been 
15°9, 18:0, and 16:2 in the three preceding weeks, rose 
again last week to 17°5. During the first eight weeks of 
the current quarter the death-rate averaged 16°2 per 
1,000, and was 4'7 below the mean rate in the corre- 
sponding periods of the ten years 1878-87. The 1,438 
deaths included 47 from measles, 21 from scarlet fever, 
17 from diphtheria, 28 from whooping-cough, 7 from 
enteric fever, 192 from diarrhoea and dysentery, 7 from 
cholera and choleraic.diarrhcea, and not one from small- 
pox, typhus, or ill-defined forms of continued fever ; 
thus, 319 deaths were referred to these diseases, being 
36 below the corrected average weekly number. In 
Greater London 3,167 births and 1,821 deaths were 
registered, corresponding to annual rates of 29°9 and 
172 per 1,000 of the population. In the outer ring 58 
deaths from diarrhcea, 13 from measles, and 8 from 
diphtheria were registered. The fatal cases of diarrhcea 
included 15 in Tottenham, 9 in West Ham, and 6 in 
Enfield sub-districts. Three deaths from measles were 
returned in Croydon, in Willesden, and in Tottenham 
sub-districts ; and the fatal cases of diphtheria included 
2 in Edmonton and 2 in Walthamstow sub-districts. 
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Matural Pistory, 

THE GORGONA ANTELOPE. 
MONG the numerous and varied family of the ante- 

lopes, there is one group differing widely in ap- 
pearance from the rest, and presenting at first sight 
almost the characters of a monstrosity. This group 
belongs to the southern part of the African continent, 
and includes the common and the brindled gnu (Ca/o- 
blepas gnu and Catoblepas gorgon), or gorgona, which we 
are about to describe. Both these species have a head 
and neck like those of a bull, joined to the hind-quarters 
and the tail of a horse. All the species of Cafoblepas, 
though natives of a hot climate, are able to live in 
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with a beard which falls back upon the throat. The 
upper side of the neck supports a stiff, bristly mane, 
extending backwards to the withers: 

The skin of the gorgona differs in colour from that of 
the gnu. It is of an iron-grey, passing to reddish on the 
lower parts of the body, and it appears marked on the 
neck and on the flanks by perpendicular stripes. But 
these stripes, which are by no means very distinct, are 
not produced as in the zebra and the tiger by differences 
of colour; they are due merely to the arrangement of 
the hair, which diverges, and the tips of which meet in 
lines which are very regular. The mane and the beard 
are strongly shaded with black, as well asthe tail, which 
reaches down to the ground. 

According to Dr. Kirk, the well-known explorer, the 

THE GORGONA ANTELOPE. 

Europe in the open air, and to multiply in captivity. 
The horns of the gnu are expanded at the base, so as to 
form a kind of shield at the top of the head. This 
shield does not exist in the gorgona, or blue wildebeest 
as it is called by the European settlers in South Africa. 
Its horns, though very thick at the root, remain sepa- 
rate, turning outwards and curving upwards only at the 
extremity. 

The physiognomy of the animal, like that of the 
gnu, is sinister, and its temper is exceedingly un- 
certain. Indeed, it must be remarked that all the 
larger antelopes, like the deer, are very unsafe as pets. 
Contrary to the common belief, they are much less to be 
trusted when domesticated than are carnivorous animals. 
The gorgona has not a trace of the tuft of black hair 
which grows along the middle of the nose of the gnu. 
As in the latter species, however, the chin is ornamented 

gorgona antelope is called hokong by the Bechuanas, and 
nyumbo by the Manganjas and the tribes inhabiting the 
banks of the Zambeze. It is, or rather was, very 
common in all this region of South Africa, especially in 
Batokoland and on the borders of Lake Shirwa. Here 
it associates in numerous bands with the zebras, 
ostriches, and giraffes. The natives hunt it very eagerly, 
not for its flesh, which is tough and of an unpleasant 
taste, but for its tail. This appendage passes among 
these savages as a wonderful talisman, capable of ensur- 
ing success in their warlike expeditions. 

In the month of November the old males separate 
from their herds and wander through the country, 
always ready to pick a quarrel with any other males 
which they may meet. If alarmed, they generally make 
one or two ‘wide circuits before taking to flight. Our 
figure is taken from La Nature. 
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SPEED OF CARRIER Picrons.—According to La Nature, 
four pigeons belonging to Count Karolyi, flew, in 1884, 
from Paris to Buda-Pesth in seven hours. Their speed 
must, therefore, have been nearly 185 kilometres per 
hour, or nearly 115 miles. 

FoRMATION OF VEGETABLE Moutp.—According to La 
Nature, Dr. M. C. Keller, of the University of Zurich, 
has recently published his researches on this subject, 
conducted in Madagascar. He fully confirms the results 
of Darwin. In Madagascar an earth-worm mere than a 
yard in length (Geophagus Darwint) plays the principal 
part in the formation of soil. 

LocaALISATION OF THE CEREBRAL CENTRE OF VISUAL 
PeErception.—Mr, Alexandre Vitzon, in a communication 
laid before the Academy of Sciences, concludes that, in 
dogs at least, the integrity of sight is connected with the 
integrity of the occipital lobes of the brain, the destruc- 
tion of this part of the brain occasioning immediate, 
complete and permanent blindness in both eyes. 

A Train Stoppep sy Locusts.—Cosmos figures and 
describes a recent scene of this kind in Algeria. The 
crushed insects formed an oily paste upon the rails, so 
that the wheels turned round without advancing. An 
account has reached us of a train in Australia being 
obliged, in order to force its way through a marching 
column of caterpillars, to go back for upwards of a mile, 
and then return at the highest possible speed. 

RavacEs oF Ferocious ANIMALS IN InDIA.—According 
to the Quarterly Review, the number of human beings 
killed by wild beasts in 1886 was 2,707: by wild 
elephants, 57; by tigers, 928; by leopards, 194; by 
bears, 113; by wolves, 222; by hyaenas, 24; by other 
animals (doubtless chiefly death-snakes), 1,169. The 
number of wild animals destroyed was, elephants, 7 ; 
tigers, 1,464; leopards, 4,051; bears, 1,668; wolves, 
6,725; hyaenas, 1,650; other animals, 6,852. 

SSS | 

CORRESPONDENCE. 
The Editor does not hold himself responsible for opinions expressed 

by his correspondents, nor can he take notice of anonymous cvm- 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 

EXPANSION OF INDIA-RUBBER. 

In the very interesting paper on “ Mechanical Refrigera- 
tion” (in ScienTIFIC NEws, August 3rd, p. 100) there is a 
statement which, left unexplained, might lead the general 
reader into a misunderstanding of the properties of india- 
rubber. To the correct remark, “ Most substances expand 
when they are heated, and contract when they are cooled; 
and, conversely, when they are compressed their tempera- 
ture rises, and it falls when they are allowed to expand,” 
the author appends this doubtful note :—‘‘ India-rubber is 
an exception. If an elastic band be suddenly extended 
while it is touching the lips, it will feel warm, and when it is 
relaxed it will feel colder.” Now, in the extension of the 
elastic band, there is no expansion, and in the relaxation 
there is no compression. There is merely a change of form. 
The cubic contents of the material are the same in all the 
cases. If you compress cork, heat is generated; in this case 
the compression diminishes the cubic contents of the cork. 
It is quite different with india-rubber. This can be tested 
practically. If a cylindrical metal tube be completely filled 
with a piece of india-rubber, and both ends be tightly closed; 

|. large grassy compound towards a hedge. 

if pressure be applied to make the cylinder change its 
shape and become elliptical in section instead -of circular, 
what is the result? It is well known that with the circular 
section the cylinder’s contents are a maximum; and any 
change of form would therefore diminish the contents. But 
with the india-rubber the pressure does not alter the shape 
of the cyclinder; strike it with a hammer, and the effect is, 
as it were, on a piece ot solid iron. Pressure does not, then, 
compress india-rubber, it only produces a change of form. 
It is different with cork. Fit cork into the circular cylinder 
and close the ends. Put on a pressure, and the form of the 
cylinder is easily changed, because the cork is compressible, 
with the additional exceptional property of elasticity which 
enables it to recover its shape when the pressure is removed. 

J. G. M. 

A COBRA’S REVENGE. 
In your issue of the 24th ult. was a cutting sent by G. G,, 

bearing this title, so thinking the subject of some interest, I 
send you the enclosed cuttings from the Wadras Mail :— 

“Sir,—Under the above heading there appeared in your 
issue of 7th inst. an account of the death of engine-driver A. 
Fischer, at Pennar, an employé in the Madras Railway Co's ser- 
vice. The author of the account must have drawn deeply on his 
imagination to concoct sotragica tale out of the meagie facts at 
his disposal. About 5 a.m. onthe 3rd inst., while asleep in his 
quarters, Mr. Fischer was bitten on the hand, by arat as he 
supposed at the time. At 6 am. he went to work, but feel- 
ing unwell, obtained leave from duty at 7.30, and reported 
himself to the apothecary. The symptoms, as described to 
me, might have been caused by a cobra’s bite, and in spite of 
treatment, he rapidly got worse, and died at 2.45 p.m. No 
one had seen a cobra ia the compound for a month previous 
to the occurrence, but a snake was killed in a tree in Fischer's 
compound the day after his death, and shown to me on the 
Sth inst. It was notacobra. There is no evidence to prove 
that driver Fischer died from the effects of snake-bite, and it 
is to be regretted that an autopsy was not held upon the 
body. Unfortunately, I did not appear upon the scene until 
after the funeral—//. Leslie Ansted (Medical Officer, Madras 
Railway Co.).” 

“ Sir,—-The account in the Madras Mazi of the 7th inst. of 
the death of Mr. Andrew Fischer, of the Madras Railway Co., 
at the Pennar Bridge Works, from cobra-bite, with the remarks 
of ‘Kellayan,’ reminds me of a story which I have heard 
repeated oftener than once by Major George Proudfoot, late 
military secretary to H.H. the Nizam. When he lived at 
Bowen Pillay, part of the cantonment of Secunderabad, 
where the native cavalry regiment is quartered, he saw, one 
evening as he went in his gate, a cobra hastening across the 

He gave it chase, 
and seeing that he would not be able to overtake it before it 
reached the hedge, he flung at it the heavy walking-stick he 
carried in his hand, but missed it. Immediately the cobra 
turned round, and when the Major made offin the direction of 
his house it pursued him. The affair might have had a 
tragic ending for him if his syces had not observed it from 
the stables, and come to his rescue with bamboos, torn from 
the stables’ verandah, with which they despatched the cobra. 
On the theory of the superior wisdom of the serpent, one 
wonders why the cobra, when it knew that its pursuer had 
parted with his weapon of offence, did not carry out its 
original intention and quietly take refuge in its hole in the 
hedge. On the theory of the revengeful nature of the cobra, 
as stated by ‘Kellayan,’ the action of this particular member 
of the species in following after its pursuer with deadly 
intent is explained.—/.” M. H.L. 

STRANGE ACTION OF A BEETLE. 
Referring to the curious behaviour of a beetle (SCIENTIFIC 

News, Aug. 17th), it occurs to me that the insect may have 
been injured in ove eye, and that, seeing only with the-other, 
it may have thought it was progressing in a straight line, 
when in reality it was describing a circle. 

Althorne, West Bournemouth, C. CaRUS-WILSON. 
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Che British Association, 
BATH, SEPT. 5. 

THE 58th annual meeting of the British Association opened 
to-day with the usual meeting of the council at 1 oclock, 
under the presidency of Sir Henry Roscoe. ‘he meeting of 
the general committee was held at the Guildhall under the 
presidency of Sir Henry Roscoe. 

The minutes of the Manchester meeting having been read 
by Mr. Atchison, 

Sir Douglas Galton read the report of the council, which 
notified the election of a large number of corresponding 
members and the nomination of Archdeacon Browne as a 
vice-president of the meeting. The report further stated that 
invitations for the year 1890 would be presented from Leeds 
and Cardiff, and from Edinburgh for the year 1891, and con- 
tinued, 

‘‘The council have received the following report from a com- 
mittee of the council appointed to consider the question of grants 
to marine biological stations in this country, together with a letter 
from Professor E. Ray Lankester, secretary of the Marine Biological 
Association, suggesting that the British Association should com- 
plete its donations to the funds of that association so as to make up 
the sum given to the amount of £500, thereby securing certain 
rights : 

‘©The British Association has up to the present time granted 
altogether £300 to the Marine Biological Association, and by a 
further grant of £200 the British Association would be entitled to 
nominate a representative on the council of the Marine Biological 
Association. The committee are of opinion that the council 
should recommend the general committee to grant the £200, and 
appoivt a member to represent them on the council of the Marine 
Biological Association. 

‘‘ With reference to the grants to marine biological stations 
generally, the committee are of opinion that in all these cases it is 
desirable that grants in future should be made to individuals fer 
specific researches rather than for the general maintenance of in- 
stitutions ; and with reference to the Scottish stations they would 
further ca!l the attention of the council to the fact that the Scotch 
Fishery Board has a Parliamentary grant of £2,000 per annum for 
scientific investigations, the whole of which, it appears from the 
appropriation accounts, is not at present expended,” 

The council, having received the above report, have 
forwarded it, together with the letter of Professor Ray 
Lankester, to the committee of Section D. 

In accordance with the regulations, the five retiring members 
of the council will be Professor W. Boyd Dawkins, F.R.S., 
Professor J. Dewer, F.R.S., Professor W.H. Flower, C.B., 
Dr. J. H. Gladstone, and Professor H. N. Moseley. The 
council recommend the re-election of the other ordinary 
members of council, with the addition of the following 
gentlemen :—Dr. Gamgee, Dr. A. Geikie, Professor Liveing, 
Mr. W. H. Preece, and Professor Rucker. 

On the motion of the President the report was adopted. 
Dr. Williamson read the financial statement, which showed a 
total income for the year of £8,441. The grants made 
amounted to £1,511. The balance at the bank was £239. 
The investment account showed a total of £12,839 tos. 5d. 
The accounts were adopted. Mr. Atchinson presented a list 
of officers of sections, and the recommendations committee 
having been appointed, the meeting adjourned till Monday. 

In the evening Professor Sir Henry Roscoe, the retiring 
president, took the chair in the large drill-hall, and was 
cordially received. He addressed the assembly as follows :— 

My Lords, Ladies, and Gentlemen,—Four-and-twenty eventful 
years in the history of science have passed away since the British 
Association last visited the city of Bath. Those of us who were 
present here in 1864 will not soon forget that memorable meeting. It 
was presided over, as you all will remember, by that veteran geolo- 
gist, that great forerunner of a new science of life, Sir Charles 
Lyell, of beloved and venerated memory. Yes, ladies and gentle- 
men, it was he who prepared the way by his recognition of the true 
history of our globe for the even more illustrious Darwin. It was 
he who pointed out that the causes which have modified the earth’s 
crust in the past are for the most part those which are now changing 
the face of nature. Lyell was a typical example of the expositor of 

nature’s most secret processes. His work was that of an investi- 
gator of science pure and undefiled, and as such his life and labours 
stand for ever as an example to all those who love science for her 
own sake. But the far-seeing founders of this our British Associa- 
tion were as fully alive to the fact as we, in perhaps our more utili- 
tarian age, can be that, just as man does not live by bread alone, 
so it is not only by purely scientific discovery that the nations pro- 
gress or that science advances. They knew as well as wedo that 
to benefit humanity the application of the results of scientific re- 
search to the great problems of everyday life is a necessity. Hence 
our founders, while acknowledging that the basis of our Association 
can only be securely laid upon the principles of pure science in its 
various branches, recognised the importance of the application of 
those principles in the establishment of a section which should re- 
present one of the most remarkable outcomes of the activity and 
force of the nation—a section of engineering. It is therefore meet 
and right that, in due proportion, this great department of our 
scientific edifice, 4 department which, perhaps, more than any other, 
has effected a revolution in our modern social systems, should be 
represented in our presidential chair. Twenty-four years ago 
it was pure science that we honoured in Sir Charles Lyell: 
to-day it is applied science to which we show our respect 
in the person of Sir Frederick Bramwell. It would ill become 
me, engaged as I have been in the study of subjects far removed 
from those which fill the life of an active and successful engineer, 
to venture on this occasion on a eulogium upon the work of my 
successor ; still less is it in my mind to draw any comparison as to 
the relative importance to be attached to the work of the investiga- 
tor such as Lye!], and to that of him who applies the researches of 
others to the immediate wants of mankind. It is enough for me, 
as I am sure it will be for you, to remember that both classes of 
men are needed for the due advancement of science, and to rejoice 
that as in former years the names of Fairbairn, of Armstrong, and 
of Hawkshaw have adorned our list of Presidents, so in the 
present instance this branch of science, which represents lines of 
human activity rendered illustrious by the labours of many great 
Englishmen, is to-day represented by our eminent President. I 
have the honour of requesting Sir Frederick Bramwell to take the 
chair, and to favour us with the Presidential address. 

ADDRESS BY SIR FREDERICK BRAMWELL, D.C.L., 

F.R.S., M.INST.C.E., PRESIDENT, 

THE late Lord Iddesleigh delighted an audience, for a whole even- 
ing, by an address on ‘‘ Nothing.” Would that I had his talents, 
and could discourse to you as charmingly as he did to his audience, 
but I dare not try to talk about ‘‘ Nothing.” I do, however, pro- 
pose, as one of the two sections of my address, to discourse to you 
on the importance of the ‘* Next-to-nothing.” The other section 
is far removed from this microscopic quantity, as it will embrace 
the Eulogy of the Civil Engineer, and will point out the value to 
science of his works. 

I do not intend to follow any system in dealing with these two 
sections. I shall not even do as Mr. Dick, in ‘‘ David Copper- 
field,” did—have two papers, to one of which it was suggested he 
should confine his memorial and his observations as to King 
Charles’s head. The result is, you will find, that the importance of 
the next-to-nothing and the laudation of the Civil Engineer will be 
mixed up in the most illogical and haphazard way, throughout my 
Address. I will leave to such of you as are of orderly minds the 
task of rearranging the subjects as you see fit, but I trust—arrange- 
ment or no arrangement—that by the time I have brought my ad- 
dress to a conclusion I shall have convinced you that there is no 
man who more thoroughly appreciates the high importance of the 
‘ next-to-nothing ” than the Civil Engineer of the present day, the 
object of my eulogy this evening. 

If I may be allowed to express the scheme of this Address in 
modern musical language, I will say that the ‘‘next-to-nothing” 
*«motive ” will commonly usher in the ‘‘ praise-song” of the Civil 
Engineer, and it seems to me will do this very fitly, for in many 
cases it is by the patient and discriminating attention paid to the 
effect of the ‘‘ next-to-nothing ” that the Civil Engineer of the pre- 
sent day has achieved some of the labours of which I now wish to 
speak to you. 

An Association for the Advancement of Science is necessarily one 
of such broad scope in its objects, and is so thoroughly catholic as 
regards science, that the only possible way in which it can carry out 
those objects at all, is to segregate its members into various sub- 
sidiary bodies, or sections, engaged on particular branches of 
Science. Even when this division is resorted to, it is a hardy thing 
to say that every conceivable scientific subject can be dealt with by 
the eight Sections of the British Association, Nevertheless, as we 
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know, for fifty-seven years the Association has carried on its 
labours under Sections, and has earned the right to say that it has 
done good service to all branches of Science. 

Composed, as the Association is, of a union of separate Sections, 
it is only right and according to the fitness of things that, as time 
goes on, your Presidents should be selected, in some sort cf rota- 
tion, from the various Sections. This year it was felt, by the Coun- 
cil and the Members, that the time had once more arrived when 
Section G—the Mechanical Section—might put forward its claim 
to be represented in the Presidency; the last time on which a 
purely engineering Member filled the chair having been at Bristol in 
1875, when that position was occupied by Sir John Hawkshaw. 
It is true that at Southampton, in 1882, our lamented friend Sir 
William Siemens was President, and it is also true that he was a 
most thorough engineer and representative of Section G; but all 
who knew his great scientific attainments will probably agree that, 
on that occasion, it was rather the Physical Section A which was 
represented, than the Mechanical Section G. 

I am aware it is said Section G does not contribute much to 
pure Science by original research, but that it devotes itself more 
to the application of Science. There may be some foundation for 
this assertion, but I cannot refrain from the observation, that when 
Engineers, such as Siemens, Rankine, Sir William Thomson, Fair- 
bairn, or Armstrong make a scientific discovery, Section A says it 
is made, not in the capacity of an Engineer, and, therefore, does 
not appertain to Section G, but in the capacity of a Physicist, and 
therefore appertains to Section A —an illustration of the danger of 
a man’s filling two positions, of which the composite Prince- Bishop 
is the well-known type. But I am not careful to labour this point, 
or even to dispute that Section G does not do much for orzgizal 
research. I don’t agree it is a fact, but for the purposes of this 
evening I will concede it to be so. But what then? This Asso- 
ciation is for the ‘‘Advancement of Science ”—the Advancement, be 
it remembered ; and I wish to point out to you, and I trust I shall 
succeed in establishing, that for the Advancement of Science it is 
absolutely necessary there should be the Apf/zcatzon of Science, and 
that, therefore, the Section, which as much as any other (or, to 
state the fact more truly, which more than any other) in the Asso- 
ciation applies Science is doing a very large share of the work of 
advancing Science, and is fully entitled to be periodically repre- 
sented in the Presidency of the whole Association. 

I trust also I shall prove to you that applications of Science and 
discoveries in pure Science act and react the one upon the other. 
I hope in this to carry the bulk of my audience with me, although 
there are some, I know, whose feelings, from a false notion of 
respect for Science, would probably find vent in the ‘‘ toast” which 
one has heard in another place—this ‘‘ toast” being attributed to 
the Pure Scientist—‘‘ Here’s to the latest scientific discovery: may 
it never do any gcod to anybody !” 

To give an early iilustration of this action and reaction, which I 
contend occurs : take the well-worn story of Galileo, Torricelli, and 
the pump-maker. It is recorded that Galileo first, and his pupil 
Torricelli afterwards, were led to investigate the question of atmo- 
spheric pressure, by observing the failure of a pump to raise water by 
“suction” above a certain level. Perhaps you will say the pump- 
maker was not applying science, but was working without science. 
I answer, he was unknowingly applying it, and it was from that 
which arose in this unconscious application that the mind of the 
Pure Scientist was led to investigate the subject, and thereupon to 
discover the primary fact, of the pressure of the atmosphere, and the 
subsidiary facts which attend thereon. It may appear to many of 
you that the question of the exercise of pressure by the atmosphere 
should have been so very obvious, but little merit ought to have 
accrued to the discoverer ; and that the statement, once made, must 
have been accepted almost as a mere truism. This was, however, 
by no means the case. Sir Kenelm Digby, in his ‘‘ Treatise on the 
Nature of Bodies,” printed in 1658, disputes the proposition alto- 
gether, and says, in effect, he is quite sure, the failure of the pump 
to raise water was due to imperfect workmanship of some kind or 
description, and had nothing to do with the pressure of the air, and 
that there is no reason why a pump should not suck up water to any 
height. He cites the boy’s sucker, which, when applied to a smooth 
stone will lift it, and he says the reason why the stone follows the 
sucker is this: Each body must have some other body in contact 
with it. Now, the stone being in contact with the sucker, there is 
no reason why that contact should be broken up for the mere pur- 
pose of substituting the contact of another body, such as the air. 
It seems pretty clear, therefore, that even to an acute and well- 
trained mind, such as that of Sir Kenelm Digby, it was by no means 
a truism, and to be forthwith accepted when once stated, that the 
tise of water on the “‘ suction side” of a pump was due to atmo- 
spheric pressure, I hardly need point out that the pump-maker 
should have been a member of “G,” Galileo and Torricelli, led to 

reflect by what they saw, should have been members of *‘ A ” of the 
then ‘‘ Association for the Advancement of Science.” 

But passing away from the question of the value of the application 
of science of a date some two and a half centuries ago, let us come 
a little nearer to our own times. 

Electricity— known in its simplest form to the Greeks by the 
results arising from the friction on amber, and named therefrom ; 
afterwards produced from glass cylinder machines, or from plate 
machines ; and produced a century ago by the “ Influence” 
machine—remained, as did the discoveries of Volta and Galvani, 
the pursuit of but a few, and even the brilliant experiments of Davy 
did not suffice to give very great impetus to this branch of physical 
science. 

Ronalds, in 1823, constracted an electric telegraph. In 1837 the 
first commercial use was made of the telegraph, and from that time 
electrical science received an impulse such as it had never before 
experienced. Further scientific facts were discovered ; fresh appli- 
cations were made of these discoveries. These fresh applications 
led to renewed vigour in research, and there were the action and 
reaction of which I have spoken. In the year 1871 the Society of 
Telegraph Engineers was established. In the year 1861 our own 
Association had appointed a Committee to settle the question of 
electrical standards of resistance, which Committee, with enlarged 
functions, continued its labours for twenty years, and of this Com- 
mittee I had the honour of being a member. The results of the 
labours of that Committee endure (somewhat modified, it is true), 
and may be pointed to as one of the evidences of the value of the 
work done by the British Association. Since Ronald's time, how 
vast are the advances which have been made in electrical communi- 
cation of intelligence, by land lines, by submarine cables all over the 
world, and by the telephone! Few will be prepared to deny the 
statement that pure electrical science has received an enormous im- 
pulse, and has been advanced by the commercial application of 
electricity to the foregoing, and to purposes of lighting. Since this 
latter application, scores, I may say hundreds, of acute minds have 
been devoted to electrical science, stimulated thereto by the possi- 
bilities and probabilities of this application. 

Tn this country, no doubt, still more would have been done if the 
lighting of districts from a central source of electricity had not been, 
since 1882, practically forbidden by the Act passed in that year. 
This Act had in its title the facetious statement that it was ‘‘to 
facilitate Electrical Lighting,” although it is an Act which, even 
modified as it has been this year, is still a great discouragement of 
free enterprise, and a bar to progress. The other day a member of 
the House of Commors was saying to me, “I think it is very much 
to our discredit in England that we should have allowed ourselves to 
be outrunin the distribution of electric lighting to houses, by th: 
inhabitants of the United States, and by those of other countries.” 
Looking upon him as being one of the authors of the ‘‘ facetious” 
Act, I thought it pertinent to quote the case of the French parricid>, 
who, being asked what he has to say in mitigation of punishment, 
pleads, ‘‘ Pity a poor orphan ”’—the parricide and the legislator beicg 

' both of them authors of conditions of things which they affect to 
deplore. I will say no more on this subject, for I feel that it would 
not be right to take advantage of my position here to-night to urge 
Political Economy views, which should be reseryed for Section F. 
I will merely, and as illustrative of my views of the value of the 
application of Science to Science itself, say there is no branch of 
physics pursued with more zeal and with more happy results than 
that of electricity, with its allies, and there is no branch of Science 
towards which the public looks with greater hope of practical bene- 
fits; a hope that, I doubt not, will be strengthened after we have 
had the advantage of hearing one of the ablest followers of that 
science, Professor Ayrton, who, on Friday next, has beea good 
enough to promise to discourse on “ The Electrical Transmission of 
Power.” 

One of the subjects which, as much as (or probably more than) 
any other, occupies the attention of the engineer, and therefore of 
Section G, is that of (the so-called) Prime Movers, and I will say 
boldly that, since the introduction of printing by the use of movable 
type, nothing has done so much for civilisation as the development 
of these machines. Let us consider these prime movers—and, first, 
in the comparatively humble function of replacing that labour which 
might be performed by the muscular exertion of human beings, a 
function which at one time was looked upon by many kindly but 
short-sighted men as taking the bread out of the mouth of the 
labourer (as it was called), and as being therefore undesirable. I 
remember revisiting my old schoolmaster, and his saying to me, 
shaking his head :—‘‘ So you have gone the way I always feared you 
would, and are making things of iron and brass, to do the work of 
men’s hands.” 

It must be agreed that all honest and useful labour is honourable, 
but when that labour can be carried out without the exercise of any 
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intelligence, one cannot help feeling that the result is likely to be 
intellectually lowering. Thus it is a sorry thing to see unintelligent 
labour, even although that labour be useful. It is but one remove 
from unintelligent labour which is not useful ; that kind of labour 
generally appointed (by means of the tread-wheel or the crank) as a 
punishment for crime. Consider even the honourable labour (for it 
is useful, and it is honest) of the man who earns his livelihood by 
turning the handle of a crane, and compare this with the labour of 
a smith, who, while probably developing more energy by the use of 
his muscles, than is developed by the man turning the crane-handle, 
exercises at the same time the powers of judgment, of eye, and of 
hand in-a manner which I never see without my admiration being 
excited. I say that the introduction of prime movers as a mere 
substitute for unintelligent manual labour is in itself a great aid to 
civilisation and to the raising of humanity, by rendering it very diffi- 
cult, if not impossible, for a human being to obtain a livelihood by 
unintelligent work—the work of the horse in the mill, or of the 
turnspit. 

But there are prime movers and prime movers—those of small 
dimensions, and employed for purposes where animal power or 
human power might be substituted, and those which attain ends that 
by no conceivable possibility could be attained at all by the exertion 
of muscular power. 
Compare a galley—a vessel. propelled by oars—with the modern 

Atlantic liner; and first let us assume that prime movers are non- 
existent and that this vessel is to be propelled galley-fashion. Take 
her length as some 600 feet, and assume that place be found for as 
many as 400 oars on each side, each car worked by three men, or 
2,400 men ; and allow that six men under these conditions could 
develop work equal to one horse-power : we should have 400 horse- 
power. Double the number of men, and we should have 800 
horse-power, with 4,800 men at work, and at least the same number 
in reserve, if the journey is to be carried on continuously. Contrast 
the puny result thus obtained with the 19,500 horse-power given 
forth by a large prime mover of the present day, such a power re- 
quiring, on the above mode of calculation, 117,000 men at work and 
I17,000 in reserve ; and these to be carried in a vessel less than 600 
feet in length. Even if it were possible to carry this number of men 
in such a vessel, by no conceivable means could their power be 
utilised so as to impart to it a speed of twenty knots an hour. 

This illustrates how a prime mover may not only be a mere substi- 
tute for muscular work, but may afford the means of attaining an 
end, that could not by any possibility be attained by muscular exer- 
tion, no matter what money was expended or what galley-slave 
suffering was inflicted. 

Take again, the case of a railway locomotive. From 400 to 600 
horse-power developed in an implement which, even including its 
tender, does not occupy an area of more than 50 square yards, and 
that draws us at sixty miles an hotr. Here again, the prime mover 
succeeds in doing that which no expenditure of money or of life 
could enable us to obtain from muscular effort. 

To what, and to whom, are these meritorious prime movers due? 
I answer: to the application of science, and to the labours of the 
Civil Engineer, using that term in its full and proper sense, as em- 
bracing all engineering other than military. Iam, as you know, a 
Civil Engineer, and I desire to laud my profession and to magnify 
mine office ; and I know of no better means of doing this than by 
quoting to you the definition of ‘‘civil engineering” given in the 
Charter of the Institution of Civil Engineers, namely, that it is 
““the art of directing the great sources of power in Nature for the 
use and convenience of man.” These words are taken frora a defi- 
nition or description of engineering given by one of our earliest 
scientific writers on the subject, Thomas Tredgold, who commences 
that description by the words above quoted, and who, having given 
various illustrations of the civil engineer’s pursuits, introduces this 
pregnant sentence :— 

“This is, however, only a brief sketch of the objects of civil 
engineering, the real extent to which it may be applied is limited 
only by the progress of science; its scope and utility will be in- 
creased with every discovery in philosophy, and its resources with 
every invention in mechanical or chemical art, since its bounds are 
unlimited, and equally so must be the researches of its professors.” 

“* The art of directing the great sources of power in Nature for 
the use and convenience of man.” Among all secular pursuits, 
can there be imagined one more vast in its scope, more beneficent, 
and therefore more honourable, than this? There are those, I 
know—hundreds, thousands—who say that such pursuits are not to 
be named as on a par with those of literature ; that there is nothing 
ennobling in them ; nothing elevating ; that they are of the earth, 
earthy; are mechanical, and are unintellectual, and that even the 
mere bookworm, who, content with storing his own mind, neither 
distributes those stores to others nor himself originates, is more 
worthily occupied than is the civil engineer, 

I deny this altogether, and, while acknowledging, with gratitude, 
that, in literature, the masterpieces of master minds have afforded, 
and will afford, instruction, delight, and solace for all generations, 
so long as civilisation endures, I say that the pursuits of civil 
engineering are worthy of occupying the highest intelligence, and 
that they are elevating and ennobling in their character. 
Remember the kindly words of Sir Thomas Browne, who said, 

when condemning the uncharitable conduct of the mere bookworm, “I 
make not, therefore, my head a grave, but a treasure of knowledge, 
and study not for mine own sake only, but for those who study not 
for themselves.” The engineer of the present day finds that he 
must not! make his ‘‘head a grave,” but that, if he wishes to 
succeed, he must have, and must exercise scientific knowledge ; 
and he realises daily the truth that those who are to come after him 
must be trained in science, so that they may readily appreciate the 
full value of each scientific discovery as it is made. Thus the 
application of science by the engineer not only stimulates those 
who pursue science, but adds him to their number, 

Holding, as I have said I do, the view that he who displaces 
unintelligent labour is doing good to mankind, I claim for the 
unknown engineer who, in Pontus, established the first water-wheel 
of which we have a record, and for the equally unknown engineer 
who first made use of wind for a motor, the title of pioneers in the 
raising of the dignity of labour, by compelling the change from the 
non-intelligent to the intelligent. 

With respect to these motors—wind and water—we have two 
proverbs which discredit them—‘“ Fickle as the wind,” ‘ Un. 
stable as water.” 

Something more trustworthy ;was needed—something that we 
were sure of having under our hands at all times. As a result, 
Science was applied, and the ‘‘ fire” engine, as it was first called, 
the ‘‘steam ” engine, as it was renamed, a form of ‘‘ heat ” engine, 
as we now know it to be, was invented. 

Think of the early days of the steam-engine—the pre-Watt days. 
The days of Papin, Savory, Newcomen, Smeaton! Great effects 
were produced, no doubt, as compared with no fire-engine at all ; 
effects so very marked as to extort from the French writer, Belidor, 
the tribute of admiration he paid to the ‘‘ fire” engine erected at 
the Fresnes Colliery by English engineers. A similar engine 
worked the pumps in York-place (now the Adelphi) for the supply 
of water to portions of London. We have in his work one of the very 
clearest accounts, illustrated by the best engravings (absolute work- 
ing drawings), of the engine which had excited his admiration. 
These drawings show the open-topped cylinder, with condensation 
taking place below the piston, but with the valves worked auto- 
matically. 

It need hardly be said that, noteworthy as such a machine was, 
as compared with animal power, or with wind or water motors, it 
was of necessity a most wasteful instrument as regards fuel. It is 
difficult to conceive in these days how, for years, it could have been 
endured that at each stroke of the engine the chamber that was to 
receive the steam at the next stroke was carefully cooled down 
beforehand by a water injection. 

Watt, as we know, was the first to perceive, or, at all events, to 
cure, this fundamental error which existed prior to his time in the 
“fire” engine. To him we owe condensation in a separate vessel, 
the doing away with the open-topped cylinder, and the making the 
engine double-acting ; the parallel motion ; the governor; and the 
engine indicator, by which we have depicted for us the way in which 
the work is being performed within the cylinder. To Watt, also, 
we owe that great source of economic working—the knowledge of 
the expansive force of steam; and to his prescience we owe the 
steam jacket, without which expansion, beyond certain limits, is 
practically worthless. I have said ‘‘ prescience ”—foreknowledge 
—hbut I feel inclined to say that, in this case, prescience may be 
rendered ‘‘ pre-Science,” for I think ihat Watt /e/¢ the utility of the 
steam jacket, without being able to say on what ground that utility 
was based. 

I have already spoken in laudatory terms of Tredgold, as being 
one of the earliest of our scientific engineering writers, but, as 
regards the question of steam jacketing, Watt’s prescience was 
better than Tredgold’s science, for the latter condemns the steam 
jacket, as being a means whereby the cooling surfaces are enlarged, 
and whereby, therefore, the condensation is increased. 

I think it is not too much to say, that engineers who, since 
Watt’s days, have produced machines of such marvellous power— 
and, compared with the engines of Watt’s days, of so great economy 
—have, so far as principles are concerned, gone upon those laid 
down by Watt. Details of the most necessary character—necessary 
to enable those principles to be carried out—have, indeed, been 
devised since the days of Watt. Although it is still a very sad 
confession to have to make, that the very best of our steam-engines 
only utilises about one-sixth of the work which resides (if the term 
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may be used) in the fuel that is consumed, it is, nevertheless, a 
satisfaction to know that great economical progress has been made, 
and that the 6 or 7 lbs. of fuel per horse-power per hour con- 
sumed by the very best engines of Watt's days, when working with 
the aid of condensation, is now brought down to about one-fourth 
of this consumption ; and this in portable engines, for agricultural 
purposes, working without condensation—engines of small size, 
developing only 20 horse-power ; in such engines the consumption 
has been reduced to as little as 1°85 lb. per brake horse-power per 
hour, equal to 1°65 lb. per indicated horse-power per hour, as was 
shown by the trials at the Royal Agricultural Society's meeting at 
Newcastle last year—trials in which I had the pleasure of par- 
ticipating. 

In these trials, Mr. William Anderson, one of the Vice- Presidents 
of Section G, and I were associated, and, in making our report of 
the results, we adopted the balance-sheet system, which I suggested 
and used so long ago as 1873 (see vol. 52, pages 154 and 155, of 
the ‘‘ Minutes of Proceedings of the Institution of Civil Engineers ”), 
and to which I alluded in my address as Fresident of G at 
Montreal. 

I have told you that the engineer of the present day appreciates 
the value of the ‘‘next-to-nothings.” There is an old housekeep- 
ing proverb that if you take care of the farthings and the 
pence, the shillings and the pounds will take care of themselves. 
Without the balavce-sheet one knows that for the combustion of 
1 |b. of coal, the turning into steam of a given quantity of water at 
a given pressure is obtained. It is seen, at once, that the result is 
much below that which should be had, but to account for the 
deficiency is the difficulty. The balance-sheet, deating with the 
most minute sources of loss—the farthings and the pence of econo- 
mic working—brings you face to face with these, and you find that 
improvement must be sought in paying attention to the ‘‘next-to- 
nothings.” 

Just one illustration. The balance-sheet will enable you ata 
glance to answer this, among many important questions. Has the 
fuel been properly burnt ?—with neither too much air, nor too little. 

At the Newcastle trials our knowledge as to whether we had 
the right amount of air for perfect combustion was got by an 
analysis of the waste gases, taken continuously throughout the whole 
number of bours’ run of each engine, affording, therefore, a fair 
average. The analysis of any required portion of gases thus obtained 
was made in a quarter of an hour’s time by the aid of the admirable 
apparatus invented by Mr. Stead, and, on the occasion to which I 
refer, manipulated by him. In one instance an excess of air had 
been supplied, causing a percentage of loss of 6°34. In the instance 
of another engine there was a deficiency of air, resulting in the pro- 
duction of carbonic oxide, involving a loss of 4 per cent. The 
various percentages of loss, of which each one seems somewhat 
unimportant, in the aggregate amounted to 28 per cent., and this 
with one of the best boilers. This is an admirable instance of the 
need of attention to apparently small things. 

I haye already said that we now know the steam-engine is really 
aheat-engine. At the York meeting of our Association I ventured 
to predict that, unless some substantive improvement were made 
in the steam-engine (of which improvement, as yet, we have no 
notion), I believed its days, for small powers, were numbered, and 
that those who attended the centenary of the British Association in 
1931 would see the present steam-engines in museums, treated as 
things to be respected, and of antiquarian interest to the engineers 
of those days, such as are the open-topped steam cylinders of New- 
comen and of Smeaton to ourselves. I must say I see no reason, 
after the seven years which have elapsed since the York meeting, 
to regret having made that prophecy or to desire to withdraw it. 

The working of heat-engines, without the intervention of the 
vapour of water, by the combustion of the gases arising from coal, or 
from coal and from water, is now not merely an established fact, 
but a recognised and undoubted, commercially economical, means of 
obtaining motive power. Such engines, developing from 1 to 40 
horse power, and worked by the ordinary gas supplied by the gas 
mains, are In most extensive use in printing works, hotels, clubs, 
theatres, and even in large private houses, for the working ofdynamos 
to supply electric light. Such engines are also in use in factories, 
being sometimes driven by the gas obtained from ‘‘culm” and 
steam, and are giving forth a horse power for, itis stated, as small a 
consumption as one pound of fuel per hour. 

It is hardly necessary to remind you—but let me do it—that, 
although the saving of half a pound of fuel per horse power 
appears to be insignificant, when stated in that bald way, one 
realises that it is of the highest importance when that half-pound 
turns out to be 33 per cent. of the whole previous consumption of 
one of those economical engines to which I have referred. 

The gas-engine is no new thing. As long ago as 1807,a M. 
de Rivaz proposed its use for driving a carriage on ordinary roads, 

For anything I know he may not have been the first proposer, It 
need hardly be said that in those days he had not illuminating 
gas to resort to, and he proposed to employ hydrogen. A few 
years Jater, a writer in JVichclson’s Journal, in an article on 
“flying machines,” having given the correct statement that all that 
is needed to make a successful machine of this description is to 
find a sufficiently light motor, suggests that the direction in which 
this may be sought is the employment of illuminating gas, to 
operate by its explosion on the piston of an engiae, The idea of 
the gas-engine was revived, and formed the subject of a patent by 
Barnett in the year 1838. It is true this gentleman cid not know 
very much abcut the subject, and that he suggested many things 
which, if carried out, would have resulted in the production of an 
engine which could not have worked; but he had an alternative 
proposition which would have worked. 
Again, in the year 1861, the matter was revived by Lenoir, and 

in the year 1865, by Hugon, both French inventors. Their engines 
obtained some considerable amount of success and notoriety, and 
many of them were made and used; but in the majority of cases 
they were discarded as wasteful and uncertain. Tne Institution of 
Civil Engineers, for example, erected a Lenoir in the year 1868, to 
work the ventilating fan, but after a short time they were compelled 
to abandon it, and to substitute a hydraulic engine. 

At the present time, as I have said, gas-engines are a great com- 
mercial success, and they have become so by the attention given to 
small things, in popular estimation—to important things, in fact, 
with which, however, I must not trouble you. Messrs, Crossley 
Brothers, who have done so much to make the gas-engine the com- 
mercial success that it-is, inform me that they are prosecuting 
improvements in the direction of attention to detail, irom which 
they are obtaining greatly improved results. 

But, looking at the wonderful petroleum industry, and at the 
multifarious products which are obtained from the crude material, 
is it too much to say, that there is a future for motor engines, 
worked by the vapour of some of the‘more highly volatile of these 
products—true vapour—not a gas, but a condensable body, capable 
of being worked over and over again? Numbers of such engines, 
some of as much as 4 horse power, made by Mr. Yarrow, are now 
running, and are apparently giving good results ; certainly excellent 
results as regards the compactness and lightness of the machinery ; 
for boat purposes they possess the great advantage of being rapidly © 
under way. I have seen one go to work witbin two minutes of the 
striking of the match to light the burner. 

Again, as we know, the vapour of this material has been used as 
a gas in gas-engines, the motive power having been obtained by 
direct combustion. 

Having regard to these considerations, was I wrong in predicting 
that the heat-engine of the future will probably be one independent 
of the vapour of water? And, further, in these days of electrical 
advancement, is it too much to hope for the direct production of 
electricity from the combustion of fuel ? 

As the world has become familiar with prime movers, the desire 
for their employment has increased. Many a householder could 
find useful occupation for a prime mover of 4 or 3 horse power, 
working one or two hours a day ; but the economical establishment 
of a steam-engine is not possible until houses of very large dimen- 
sions are reached, where space exists for the engine, and where, 
having regard to the amount of work to be done, the incidental 
expenses can be borne. Where this cannot be, either the prime 
mover, with the advantages of its use, must be given up as a thing 
to be wished for, but not to be procured, or recourse must be had 
to some other contrivance—say to the laying on of power, in some 
form or another, from a central source. 

I have already incidentally touched upon one mode of doing this, 
namely, the employment of illuminating gas, as the working agent 
in the gas-engine; but there are various other modes, possessing 
their respective merits and demerits—all ingenious, all involving 
science in their application, and all more or less in practical use— 
such as the laying-on of special high-pressure water, as is now being 
extensively practised in London;in Hull, and elsewhere. Water at 700 
Ibs. pressure per inch is a most convenient mode of laying on a large 
amount of power, through comparatively small pipes. Like electricity, 
where, when a high electro-motive force is used, a large amount of 
energy may be sent through a smail conductor, so with water, under 
high pressure, the mains may be kept of reasonable diameters, with- 
out rendering them too small to transmit the power required through 
them. 

Power is also transmitted by means of compressed air, an agent 
which, on the score of its ability to ventilate, and of its cleanliness, 
has much to recommend it. On the other hand, it is an agent 
which, having regard to the probability of the deposition of mois- 
ture in the form of “ snow,” requires to be worked with judgment. 

Again, there is an alternative mode for the conveyance of power 
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by the exhaustion of air, a mode which has been in practical use 
for over sixty years. 
We have also the curious system pursued at Schaffhausen, where 

quick-running ropes are driven by turbines, these being worked by 
the current of the river Rhine; and at New York, and in other 
cities of the United States, steam is laid on under the streets, so as 
to enable domestic steam-engines to be worked, without the 
necessity of a boiler, a stoker, or a chimney, the steam affording 
also means of heating the house when needed. ’ 

Lastly, there is the system of transmitting power by electricity, 
to which I have already adverted. I was glad to learn, only the 
other day, that there was every hope of this power being applied to 
the working of an important subterranean tramway. 

These distributions from central sources need, as a rule, statutory 
powers to enable the pipes or wires to be placed under the roads; 
and, following the deplorable example of the Electrical Facilities 
Act, it is now the habit of the enlightened corporation and the 
enterprising town clerk of most boroughs to say to capitalists who 
are williog to embark their capital in the plant for the distribution 
of power from a central source—for their own profit, no doubt, but 
also, no doubt, for the good of the community —“ We will oppose 
you in Parliament, unless you will consent that, at the end of 
twenty-one years, we may acquire compulsorily your property, and 
may do so, if it turns out to be remunerative, without other pay- 
ment than that for the mere buildings and plant at that time exist- 
ing.” This is the way English enterprise is met, and then English 
engineers are taunted, by Englishmen—often by the very men who 
have had a share in making this ‘‘ boa-constrictor ” cf a ‘‘ Facilities 
Act ”—that their energy is not to be compared with that whichis to 
feund in the United States and other countries. Again, however, 
I must remember that I am not addressing Section F. 

There is one application of science, by engineers, which is of 
extreme beauty and interest, and that cannot be regarded with 
indifference by the agriculturalis's of this country. I allude to the 
Heat-withdrawing Engines (I should like to say ‘‘ cold-producers,” 
but 1 presume, if I did, I should be criticised), which are now so 
very extensively used for the importation of fresh meat, and for its 
storage when received here. It need hardly be said that that which 
will keep cool and sweet the carcases of sheep will equally well pre- 
serve milk, and many other perishable articles of food. We have 
in these machines daily instances that, if you wish to make a ship’s 
hold cold you can do it by burning a certain quantity of coals—a 
paradox, if ever there was one. 

In this climate of ours, where the summer has been said to con- 
sist of “‘three hot days and a thunderstorm,” there is hardly need 
to make a provision for cooling our houses, although there is an 
undoubted need for making a provision to heat them, Nevertheless, 
these of us who have hot-water heating arrangements for use in the 
winter would be very glad indeed if, without- much trouble or 
expense, they could turn these about, so as to utilise them for cool- 
ing their houses in summer. Mr. Loftus Perkins, so well known 
for his labours in the use of very high-pressure steam (6v0 to 
1,000 lbs. on the inch), and also so well known for those most useful 
high-pressure warming arrangements which, without disfigu ‘ag our 
houses by the passage of large pipes, keep them in a state of warmth 
and comfort throughout the winter, has lately taken up the mode of— 
I will say it—producing ‘‘ cold ” by the evaporation of ammonia, and, 
by improvements in detail, has succeeded in making an apparatus 
which, without engine or pumps, produces “cold” for some 
hours in succession, and requires, to put it in action, the preliminary 
combustion of only a few pounds of coke or a few feet of gas. 

As I have said, our climate gives us but little need to provide ur 
employ apparatus to cool our houses, but one can well imagine that 
the Anglo-Indian will be glad to give up his punkah for some more 
certain, and less draughty, mode of cooling. 

I now desire to point out how, as the work of the engineer grows, 
his needs increase. New material, or better material of the old kind, 
has to be found to enable him to carry out these works of greater 
magnitude. At the beginning of this century, stone, brick, and 
timber were practically the only materials employed for that which 
I may call standing engineering work—ze., buildings, bridges, 
aqueducts, and so on—while timber, cast iron, and wrought iron 
were for many years the ony available materials for the framing and 
principal parts of moving machines and engines, with the occasional 
use of lead for the pipes and of copper for pipes and for boilers. 

As regards the cast iron, little was known of the science involved 
(or that ought to be involved) in its manufacture. It was judged of 
by results. It was judged of largely by the eye. It was ‘‘ white,” 
it was “mottled,” it was ‘‘grey.” It was known to be ‘‘ fit for 
refining,” fit for “strong castings,” or fit for castings in which 
great fluidity in the molten metal was judged to be of more import- 
ance than strength in the finished casting. With respect to wrought 
iron, it was judged of by its results also, It was judged of by the 
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place of its manufacture—but when the works of the district were 
unknown, the iron, on being tested, was classed as “good fibrous,” 
although some of the very best was “‘steel-like,” or ‘* bad,” ‘ hot- 
short,” or ‘‘cold-short.” A particular district would produce one 
kind of iron, another district another kind of iron, The ore, the 
flux, and the fuel were all known to have influence, but to what 
extent was but little realised ; andif there came ina new ore, ora new 
flux, it might well be that for months the turn-out of the works into 
which these novelties had been introduced would be prejudiced. 
Steel again—that luxury of the days of my youth—was judged by 
the eye. The wrought bars, made into ‘“ blister” steel by 
“cementation,” were broken, examined, and grouped accordingly. 
Steel was known, no doubt, to be a compound of iron and carbon, 
but the importance of exactness in the percentage was but little 
understood, nor was it at all understood how the presence of compara- 
tively small quantities of foreign matter might necessitate the 
variation of the proportions of carbon. The consequence was that 
anomalous results every now and then arose to confound the person 
who had used the steel, and falsifying the proverb ‘‘ true as steel,”’ 
steel became an object of distrust. Is it too much to say that 
Bessemer’s great invention of steel made by the “ converter,” and that 
Siemens’s invention of the open-hearth process, reacted on pure 
science, and set scientific men to investigate the laws which regulate 
the union of metals and of metalloids ?—and that the Jabours of 
these scientific men have improved the manufacture, so that steel is 
now thoroughly and entirely trusted? by its aid engineering works 
are accomplished which, without that aid, would have been simply 
impossible. The Forth Bridge, the big gun, the compound armour 
of the ironclad with its steel face, the projectile to pierce that steel 
face—all equally depend upon the ‘‘truth” of steel as much as 
does the barely visible hair-spring of the chronometer, which enables 
the longitude of the ship in which it is carried to be ascertained. 
Now, what makes the difference between trustworthy and untrust- 
worthy steel for each particular purpose? Something which, until 
our better sense comes to our aid, we are inclined to look upon as 
ridiculously insignificant—a ‘‘next-to-nothing.” Setting extraneous 
ingredients aside, and considering only the union of iron and carbon, 
the question whether there shall be added or deducted one-tenth of 
I per cent. (pardon my clumsy way of using the decimal system) of 
carbon is a matter of great importance in the resulting quality of the 
steel. This is a striking practical instance of how apparently insig- 
nificant things may be of the highest importance. The variation of 
this fraction of a percentage may render your boiler steel untrust- 
worthy, may make the difference between safety in a gun and danger 
in a gun, and may render your armour-piercing projectile unable to 
pierce even the thinnest wrought-iron armour, 

While thus brought incidentally to the subject of guns, let me 
derive from it another instance of the value of small things. I have 
in my hand a piece of steel ribbon. It is probable that only those 
who are near to me can seeit. Its dimensions are one-fourth by 
one-sixteenth of an English inch, equal to an area of one sixty- 
fourth of a square inch. This mode of stating the dimensions I 
use for the information of. the Jadies. To make it intelligible to my 
scientific friends, I must tell them that it is approximately ‘00637 of 
a metre, by approximately ‘00159 of a metre, and that its sectional 
area is ‘0009101283 (also approximately) of a square metre. This 
insignificant (and speaking in reference to the greater number of 
my audience), practically invisible piece of material—that I can 
bend with my hand, and even tie into knots, is, nevertheless, not 
to be despised. By it one reinforces the massive and important- 
looking A tube of a 9°2-inch gun, so that from that tube can be 
projected with safety ¢ projectile weighing 380 lbs. at a velocity 
when leaving the muzzle of between one-third and one-half of a 
mile in a second, and competent to traverse nearly 12} miles before 
it touches the ground. It may be said, ‘‘ What is the use of being 
able to fire a projectile to a distance which commonly is invisible 
(from some obstacle or another) to the person directing the gun?” 
I will suggest to you a use. Imagine a gun of this kind placed by 
some enemy who, unfortunately, had invaded us, and had reached 
Richmond. He has the range-table for his gun; he, of course, is 
provided with our Ordnance maps, and he Jays and elevates the gun 
at Richmond, with the object of striking, say, the Royal Exchange. 
Suppose he does not succeed in his exact aim. The projectile goes 
100 yards to one side or the other, or it falls 250 yards short or 
passes 250 yards over; and it would be ‘‘ bad shooting” indeed, in 
these days, if neariy every projectile which was fired did not fall 
somewhere within an area such as this. In this suggested parallelo- 
gram of 100,000 square yards, or some twenty acres, there is some 
rather valuable property; and the transactions which are carried on 
are not unimportant. Itseems to me that business would not be 
conducted with that calmness and coolness which are necessary for 
success, if, say every five minutes, a 380 Ibs. shell fell within this 
area, vomiting fire, and scattering its walls in hundreds of pieces, 
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with terrific violence, in all directions. Do not suppose I am saying 
that similar effects cannot be obtained from a gun where wire is not 
employed. They can be. But my point is, that they can also be 
obtained by the aid of the insignificant thing which I am holding up 
at this moment—this piece of steel ribbon, which looks more suit- 
able for the framework of an umbrella. 
T have already spoken to you, when considering steel asa mere alloy 

ofiron and carbon, as to the value of even a fraction of 1 per cent. of 
the latter ; but we know that in actual practice steel almost always 
contains other ingredients. One of the most prominent of these is 
manganese. It had for years been used, in quantities varying from 
a fraction of 1 per cent.up to 2°5 per cent., with advantage as 
regards ductility, and as regards its ability to withstand forging. A 
further increase was found not to augment the advantage : a still 
further increase was found to diminish it: and here the manufac- 
turer stopped, and, so far as I know, the pure scientist stopped, on 
the very reasonable ground that the point of increased benefit 
appeared to have been well ascertained, and that there could be no 
advantage in pursuing an investigation which appeared only to 
result in decadence. But this is another instance of how the appli- 
cation of science reacts in the interests of pure science itself. One 
of our steel manufacturers, Mr. Hadfield, determined to pursue this 
apparently barren subject, and in doing so discovered this fact— 
that, while with the addition of manganese in excess of the limit be- 
fore stated, and up to as much as'7 per cent., deterioration continued, 
after this latter percentage was passed improvement again set in. 

Again, the effects of the addition of even the very smallest per- 
centages of aluminium upon the steel with which it may be alloyed 
are very striking and very peculiar, giving to the steel alloy thus 
produced a very much greater hardness, and enabling it to take a 
much brighter and more silver-like polish. Further, the one- 
twentieth part of 1 per cent. of aluminium, when added to molten 
wrought iron, will reduce the fusing-point of the whole mass some 
500 degrees, and will render it extremely fluid, and thus enable 
wrought iron (or what are commercially known as ‘‘ mitis ”— 
castings of the most intricate character) to be produced. 

No one has worked more assiduously at the question of the effect 
of the presence of minute quantities, even traces, of alloys with 
metals than Professor Roberts-Austen, and he appears by his 
experiments, to be discovering a general law, governing the effect 
produced by the mixture of particular metals, so that, in future, it is 
to be hoped, when an alloy is, for the first time, to be attempted, it 
will be possible to predict with reasonable certainty what the resultwil 
be, instead of that result remaining to be discovered by experiment. 

I have just, incidentally, mentioned aluminium. May I say that we 
engineers look forward, with much interest, to all processes tending 
to bring this metal, or its alloys, within possible commercial use ? 

One more instance of the effect of impurities in metals, The 
engineer engaged in electrical matters is compelled, in the course of 
his daily work, frequently to realise the importance of the ‘‘next- 
to-nothing.” One striking instance of this is afforded by the influ- 
ence which an extremely minute percentage of impurity has on the 
electrical conductivity of copper wire: this conductivity being in 
some cases reduced by as much as 50 per cent , in consequence of 
the admixture of that which, under other circumstances, would be 
looked upon as insignificant. 

Reverting to the question of big guns. According to the present 
mode of manufacture, after we have rough-bored and turned the 
‘“ A” tube (and perhaps I ought to have mentioned that by the 
‘‘A” tube is meant the main piece of the gun, the innermost layer, 
if I may so call it, that portion which is the full length of the gun, 
and upon which the remainder of the gun is built up)—after, as I 
have said, we have rough-bored and turned this ‘‘ A” tube, we heat 
it to a temperature lying between certain specified limits, but actually 
determined by the behaviour of samples previously taken, and then 
suddenly immerse it perpendicularly into a well some €0 feet deep, 
full of oil, the oilin this well being kept in a state of change by 
the running into it, at the bottom, of cold oil conveyed by a pipe 
proceeding from an elevated oil tank. In this way the steel is oil- 
hardened, with the result of increasing its ultimate tensile strength, 
and also with the result of raising its so-called elastic limit. In 
performing this operation it is almost certain that injurious internal 
Strains will be set up: strains tending to produce self-rupture of the 
material. Experiments have been carried out in England, by 
Captain Andrew Noble, and by General Maitland of the Royal Gun 
Factory, by General Kalakoutsky, in Russia, and also in the United 
States, to gauge what is the value, as represented by dimensions, of 
these strains, and we find that they have to be recorded in the most 
minute fractions of aninch, and yet, if the steel be of too “high” a 
quality (as it is technically called), or if there has been any want of 
uniformity in the oil-hardening process, these strains, unless got rid 
of or ameliorated by annealing, may, as I have said, result in the 
self-rupture of the steel, 

I have spoken of the getting rid of the strains by annealing, a 
process requiring to be conducted with great care, so as not to pre- 
judice the effects of the oil-hardening. But take the case of a 
hardened steel projectile, hardened so that it will penetrate the steel 
face of compound armour. In that case annealing cannot be 
resorted to, for the extreme hardness of the projectile must not be 
in the least impaired. The internal strains in these projectiles are 
so very grave, that for months after they are made there is no 
security that they will not spontaneously fracture. I have here the 
point of an 8-inch projectile. which projectile weighs 210 lbs., this 
with others was received from the makers as long ago as March of 
this year, and remained an apparently perfect and sound projectile 
until about the middle of August—some five months after delivery, 
and, of course, a somewhat longer time since manufacture—and 
between August 6th and 8th this piece which I hold in my hand, 
measuring 3% inches by 3} inches, spontaneously flew off from the 
rest of the projectile, and has done so upon a surface of separation 
which, whether having regard to its beautiful regularity, or to the 
conclusions to be drawn from it as to the nature of the strains exist- 
ing, is of the very highest scientific interest. Many other cases of 
self-rupture of similar projectiles have been recorded. 

Another instance of the effect of the ‘‘next-to-nothing” is the 
hardening and tempering or annealing of steel. As we know, the 
iron and the carbon (leaving other matters out of consideration) 
are there. The carbon is (even in tool-steel) a very small propor- 
tion of the whole. The steel may be bent, and will retain the form 
given to it. You heat it and plunge it in cold water; you attempt 
to bend it and it breaks; but if, after the plunging in cold water, 
you temper it by carefully reheating it, you may bring it to the con- 
dition fit either for the cutting-tool for metal, or for the cutting-tool 
for wood, or for the watch-spring ; and these important variations 
of condition which are thus obtained depend upon the “‘ next-to- 
nothing ” in the temperature to which it is reheated, and therefore 
in the nature of the resulting combination of the ingredients of which 
the steel is composed. 

Some admirable experiments were carried out on this subject by 
the Institution of Mechanical Engineers, with the assistance of one 
of our Vice-Presidents, Sir Frederick Abel, and the subject has also 
been dealt with by an eminent Russian writer. 

There is, to my mind, another and very striking popular instance 
(if I may use the phrase) of the importance of attention to detail— 
that is, to the ‘‘next-to-nothing.” Consider the bicycles and tricy- 
cles of the present day—machines which afford the means of health- 
ful exercise to thousands, and which will, probably within a very 
short time, prove of the very greatest possible use for military 
purposes. The perfection to which these machines have been brought 
is almost entirely due to strict attention to detail; in the selection 
of the material of which the machines are made; in the applica- 
tion of pure science (in its strictest sense) to the form and to the 
proportioning of the parts, and also in the arrangement of these 
various parts in relation the one to theother. The result is that the 
greatest possible strength is afforded with only the least possible 
weight, and that friction in working has been reduced to a mini- 
mum. All of us who remember the hobby-horse of former years, 
and who contrast that machine with the bicycle or tricycle of the 
present day, realise how thoroughly satisfactory is the result of this 
attention to detail—this appreciation of the ‘‘ next-to-nothing.” 

Let me give you another illustration of the importance of small 
things, drawn from gunnery practice. 

At first sight one would be tempted to say that the density of the 
air on the underside of a shot must, notwithstanding its motion of 
descent, be so nearly the same as that of the air upon the upper side 
as to cause the difference to be unworthy of consideration, but 
we know that the projectiles from rifled guns tend to travel 
sideways as they pass through the air, and that the direction 
of their motion, whether to the right or to the left, depends on 
the ‘‘hand” of the rifling. We know also, that the friction 
against liquid or against gaseous bodies varies with the densities 
of these bodies, and it is believed that, minute as is the difference 
in density to which I have referred, it is sufficient to determine 
the lateral movement of the projectile. This lateral tendency 
must be allowed for, in these days of long ranges, in the 
sighting and laying of guns, if we desire accuracy of aim, at those 
distances at which it is to be expected our naval engagements will 
have to be commenced, and perhaps concluded. We can no longer 
afford to treat the subject as Nelson is said to have treated it, inone 
of his letters to the Secretary of the Admiralty, who had requested 
that an invention for laying guns more accurately should be tried. 
Nelson said he would be glad to try the invention, but that, as his 
mode of fighting consisted in placing his ship close alongside that of 
his enemy, he did not think the invention, even if it were successful, 
would be of much use to him. i 

While upon the question of guns, I am tempted to remark upon 
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that which is by no means a small thing (for it is no less than the 
rotation of the earth), which in long-distance firing may demand 
attention, and that to an extent little suspected by the civilian. 

Place the gun north and south, say in the latitude of London, and 
fire a 12-mile round such as I have mentioned, and it will be found 
that, assuming the shot were passing through a vacuum, a lateral 
allowance of more than 200 feet must be made to compensate for 
the different velocity of the circumference of the earth at 12 miles 
north or south of the place where the gun was fired, as compared 
with the velocity of the circumference of the earth at that place 
itself{—the time of flight being, in round numbers, one minute. 

At the risk of exciting a smile, I am about toassert that engineer- 
ing has even its poetical side. I will ask you to consider with me 
whether there may not be true poetry in the feelings of the engineer 
who solves a problem such as this: Consider this rock, never visible 
above the surface of the tide, but making its presence known by the 
waves which rise around it: it has been the cause of destruction to 
many a noble vessel which had completed, in safety, its thousands of 
leagues of journey, and was, within a few score milesof port; then dashed 
to pieces uponit. Here is this rock. Onit build a lighthouse. Lay 
your foundations through the water, in the midst of the turmoil of the 
sea; make your preparations ; appear to be attaining success, and 
find the elements are against you and that the whole of your pre- 
liminary works are ruined or destroyed in one night; but again 
commence, and then go on and goon until at Jast you conquer; your 
works rise above ordinary tide-level; then upon these sure founda- 
tions, obtained, it may be, after years of toil, erect a fair shaft, 
graceful as a palm and sturdy as an oak; surmount it with a 
light, itself the produce of the highest application of science; 
direct that light by the built-up lens, again involving the 
highest application of science; apply mechanism, so arranged 
that the lighthouse shall from minute to minute reveal to the 
anxious mariner its exact name and its position on the coast. 
When you have done all this, will you not be entitled to say to 
yourself, ‘‘ It is I who have for ever rendered innocuous this rock 
which has been hitherto a dread source of peril”! Is there no 
feeling, do you think, of a poetical nature excited in the breast of the 
engineer who has successfully grappled with a problem suchas this ? 

Another instance: The mouth of a broad river, or, more properly 
speaking, the inlet of the sea, has to be crossed at such a level as 
not to impede the passage of the largest ships. Except in one or 
two places the depth is profound, so that multiple foundations for 
supporting a bridge become commercially impossible, and the solu- 
tion of the problem must be found by making, high in the air, a 
flight of span previously deemed unattainable. Is there no poetry 
here? Again, although the results do not strike the eye in the same 
Manner, is there nothing of poetry in the work, that has to be 
thought out and achieved, when a wide river or an ocean-channel has 
to be crossed by a subterranean passage? Works of great magni- 
tude of this character have been performed with success, and to the 
benefit of those for whose use they were intended. One of the 
greatest and most noble of such works, encouraged, in years gone by 
by the Governments of our own country and of France, has lately 
fallen into disfavour with an unreasoning pvblic, who have not taken 
the pains to ascertain the true state of the case. 

Surely it will be agreed that the promotion of ready intercourse 
and communication between nations constitutes the very best, and 
most satisfactory guarantee for the preservation of peace; when 
the peoples of two countries come to know each other intimately, 
and when they, therefore, enter into closer business relations, they 
are less liable to be led away by panic or by anger, and they hesitate 
to go to war the one with the other. It is in the interests of both 
that questions of diff-rence which may arise between them should 
be amicably settled, and having an intimate knowledge of each 
other, they are less liable to misunderstand, and the mode of deter- 
mination of their differences is more readily arranged. Remember, 
the means of ready intercourse and of communication, and the 
means of easy travel, are all due to the application of science by the 
engineer. Is not, therefore, his profession a beneficeut one? 

Further, do you not think poetical feeling will be excited in the 
breast of that engineer who will in the near future solve the pro- 
blem (and it certainly will be solved when a sufficiently light motor 
is obtained) of travelling in the air—whether this solution be 
effected by enabling the self-suspended balloon to be propelled and 
directed, or perhaps, better still, by enabling not only the propul- 
sion to be effected and the direction to be controlled, but by 
enabling the suspension in the air itself to be attained by mechanical 
means ? 

Take other functions of the civil engineer, functions which, after 
all, are of the most important character, for they contribute directly 
to the prevention of disease, and thereby not only prolong life, but 
do that which is probably more important, afford to the population 
a healthier life while lived. 

In one town, about which I have full means of knowing, the 
report has just been made that in the year following the completion 
of a comprehensive system of sewerage, the deaths from zymotic 
diseases had fallen from a total of 740 per annum to a total of 372, 
practically one-half. Has the engineer no inward satisfaction 
who knows such results as these have accrued from his work ? 

Again, consider the magnitude and completeness of the water- 
supply of a large town, especially a town that has to depend 
upon the storing-up of rain-water: the prevision which takes into 
account, not merely the variation of the different seasons of the 
year, but the variation of one year from another ; that, having col- 
lated all the stored-up information, determines what must be the 
magnitude of the reservoirs to allow for at least three consecutive 
dry years, such as may happen; and that finds the sites where 
these huge reservoirs may be safely built. 

All these, and many other illustrations which I could put before 
you if time allowed, appear to me to afford conclusive evidence 
that, whether it be in the erection of the lighthouse on the lonely 
rock at sea; whether it be in the crossing of rivers, or seas, or arms 
of seas by bridges or by tunnels; whether it be the cleansing of 
our towns from that which is foul ; whether it be the supply of pure 
water to every dwelling, or the distribution of light or of motive 
power; whether it be in the production of the mighty ocean 
steamer, or in the spanning of valleys, the piercing of mountains, 
and affording the firm, secure road for the express train ; or whether 
it be the encircling of the world with telegraphs—the work of the 
Civil Engineer is not of the earth, earthy, is not mechanical to the 
exclusion of science, is not unintellectual ; but is of a most beneficent 
nature, is consistent with true poetical feeling, and is worthy of the 
highest order of intellect. 

ABSTRACT OF THE ADDRESS TO THE MATIIE- 

MATICAL AND PHYSICAL SECTION OF THE 
BRITISH ASSOCIATION, 

By Proressor G, F, FitzGtratD, M.A., F.R.S , PRESIDENT 
OF THE SECTION. 

IN a presidential address on the borderlands of the known delivered 
from this chair, the great Clerk Maxwell spoke of as an undecided 
question whether electro-magnetic phenomena are due to a direct 
action at a distance or are due to the action of an intervening medium. 
The year 1888 will be ever memorable as the year in which this 
great question has been experimentally decided by Hertz in Germany 
and, I hope, by others in England. It has been decided in favour 
of the hypothesis that these actions take place by means of an inter- 
vening medium. Although there is nothing new about the question, 
and although most workers at it have long been practically satisfied 
that electro-magnetic actions are due to an intervening medium, I 
have thought it worth while to try and explain to others who may 
not have considered the problem what the problem is and how it 
has been solved. 

An illustrative example may make the question itself clearer, and 
so lead you to understand the answer better. In colloquial language 
we may say that balloons, hot air, etc:, rise because they are light. 
In old times this was stated more explicitly, and therefore much 
more clearly. It was said that they possessed a quality called 
“levity.” ‘* Levity” was opposed to ‘‘ heaviness.” Heaviness 
made things tend downwards, levity made things tend upwards. 
It was a sort of action at a distance. At least it would have re- 
quired such a hypothesis if it had survived until it was known that 
heaviness was due to the action of the earth. I expect levity would 
have been attributed to the direct action of heaven. It was com- 
paratively recently in the history of mankind that the rising of hot 
air, flames, etc., was attributed to the air. Everybody knew that 
there was air, but it was not supposed that the upward motion of 
flames was due to it. We now know that this and the rising of 
balloons are due to the difference of pressure at different levels ia 
the air. In a similar way we have long known that there is an 
ether, an all-pervading medium, occupying all known space. Its 
existence is a necessary consequence of the undulatory theory of 
light. People who think a little but not much sometimes ask me, 
‘Why do you believe in the ether? What’s the good of it?” 
Task them, ‘‘ What hecomes of light for the eight minutes after it 
has left the sun and before it reaches the earth?” When they con- 
sider that they observe how necessary the ether is. If light took no 
time to come from the sun there would be no need of the ether. 
That it is a vibratory phenomenon, thaf it is affected by matter it 
acts through—these could be explained by action at a distance very 
well. The phenomena of interference would, however, require such 
complicated and curious laws of action at a distance as practically 
to put such a hypothesis out of court or else be purely mathematical 
expressions for wave propagation. In fact, anything except propa- 
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gation in time is explicable by action at a distance. It is the same 
in the case of electro-magnetic actions. There were two hypotheses 
as to the causes of electro-magneticactions. One attributed electric 
attraction to a property of a thing called electricity, to attract at a 
distance, the other attributed it to a pull exerted by means of the 
ether, somewhat in the way that air pushes balloons up. We do not 
know what the structure of the ether is by means of which it can 
pull, but neither do we know what the structure of a piece of india- 
rubber is by means of which it can pull, and we might as well ignore 
the indiarubber, though we know a lot about the laws of its action, 
because we do not knowits structure, as to ignore the ether because 
we do not know its structure. Anyway, what was wanted was an 
experiment to decide between the hypothesis of direct action at a 
distance and of action by means of a medium. At the time that 
Clerk Maxwell delivered his address no experiment was known that 
could decide between the two hypotheses. Specific inductive capa- 
city, the action of intervening matter, the delay in telegraphing, the 
time propagation of electro-magnetic actions by means of conducting 
material—these were known, but he knew that they could be ex- 
plained by means of action at a distance, and had been so explained. 
Waves in a conductor do not necessarily postulate action through a 
medium such as the ether. When we are dealing with a conductor 
and a thing called electricity running over its surface, we are, of 
course, postulating a medium on or in the conductor, but not out- 
side it, which is the special point at issue. Clerk Maxwell be/zeved 
that just as the same air that transmits sound is able by differences 
of pressure—z.e., by means of its energy per unit volume—to move 
bodies immersed in it, so the same ether that transmits light causes 
electrified bodies to move by means of its energy per unit volume. 
He believed this, but there was no experiment known then to decide 
between this hypothesis and that of direct action at a distance. As 
I have endeavoured to impress upon you, no expertmentum crucis 
between the hypotheses is possible except an experiment proving 
propagation in time either directly, or indirectly by an experiment 
exhibiting phenomena like those of the interference cf light. A 
theorist may speak of propagation of actions in time without talking 
ofa medium. This is all very well in mathematical formule, but, 
as in the case of light, we must consider what becomes of it after it 
has left the sun and before it reaches the earth, so every hypothesis 
assuming action in time really postulates a medium whether we talk 
about it or not. There are some difficulties surrounding the com- 
plete interpretation of some of Hertz’s experiments. The conditions 
are complicated, but I confidently expect that they will lead to a 
decision on most of the outstanding questions on the theory of 
electro-magnetic action. However, there is no doubt that he has 
observed the interference of electro-magnetic waves quite analogous 
to those of light, and that he has proved that electro-magnetic actions 
are propagated in air with the velocity of light. By a beautiful 
device Hertz has produced rapidly alternating currents of such fre- 
quency that their wave length is only about two métres. I may 
pause for a minute to call your attention to what that means. These 
waves are propagated three hundred thousand kilometres in a second. 
If they vibrated three hundred thousand times a second the waves 
would be each a kilométre long. This rate of vibration is much 
higher than the highest audible note, and yet the waves are much 
tco long to be manageable. We want a vibration about a thousand 
times as fast again with waves about a metre long. Hertz produced 
such vibrations, vibrating more than a hundred million times a 
asecond. That is, there are as many vibrations in one second as 
there are seconds—in a day? No, far more. Ina week? No, 
more even than that. The pendulum of a clock ticking seconds 
would have to vibrate for four months before it would vibrate as 
often as one of Hertz’s vibrators vibrates in one second. And how did 
he detect the vibrations and their interference? He could not see 
them ; they are much too slow for that; they should go about a 
million times as fast again to be visible. He could not hear them ; 
they are much too quick for that. If they went a million times more 
slowly they would be well heard. He made use of the principle of 
resonance. You all understand how by a succession of well-timed 
small impulses a large vibration may be set up. It explains many 
things, from speech to spectrum analysis. It is related that a former 
Marquess of Waterford used the principle to overturn lamp-posts ; 
his ambition soared above knocker-wrenching. _ So that it is a 
principle known to others besides scientific men. Hertz constructed 
a circuit whose period of vibration for electric currents was the same 
as that of his generating vibrator, and he was able to see sparks, due 
to the induced vibration, leaping across a small air-space in this re- 
sonant circuit. The well-timed electrical impulses broke down the 
air-resistance just as those of my Lord of Waterford broke down the 
lamp-post. The combination of a vibrating generating circuit 
with a resonant-receiving circuit is one that I spoke of at the 
meeting of the British Association at Southport as one by 
which this very question might be studied, At the time 
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I did not see any feasible way of detecting the induced re- 
sonance ; I did not anticipate that it could produce sparks. By 
its means, however, Hertz has.been able to observe the interference 
between waves incident on a wall and the reflected waves. He placed 
his generating vibrator several wave lengths away from a wall, and 
placed the receiving sesonant circuit between the generator and the 
wall, and in this air-space he was able to observe that at some 
points there were hardly any induced sparks, but at other and 
greater distances from his generator they reappeared to disappear 
again in regular succession at equal intervals between his generator 
and the wall. It is exactly the same phenomenon as what are 
known as Lloyd’s bands in optics, which are due to the interference 
between a direct and a reflected wave. It follows hence that, just 
as Young’s and Fresnell’s researches on the Interference of Light 
prove the undulatory theory of optics, so Hertz’s experiment proves 
the ethereal theory of electro-magnetism. Jt is a splendid result. 
Henceforth I hope no learner will fail to be impressed with the 
theory—hypothesis no longer—that electro-magnetic actions are 
due to a medium pervading all known space, and that it is the 
same medium as the one by which light is propagated, that non- 
conductors can, and probably always do, as Professor Poynting has 
taught us, transmit electro-magnetic energy. By means of variable 
currents energy zs propagated into space with the velocity of light. 
The rotation of the earth is being slowly stopped by the diurnal 
rotation of its magnetic poles. This seems a hopeful direction in 
which to look for an explanation of the secular precession of 
terrestrial magnetism. It is quite different from Edlund’s curious 
hypothesis that free space is a perfect conductor. If this were true, 
there would be a pair of great antipoles outside the air, and ter- 
restrial magnetism would not be much like what it is, and I think 
the earth would have stopped rotating long ago. With alternating 
currents we do propagate energy through non-conductors. It seems 
almost as if our future telegraph cables would be pipes. Just as 
the long sound waves in speaking tubes go round corners, so these 
electro-magnetic waves goround corners if they are not too sharp. 
Professor Lodge will probably have something to tell us on this 
point in connection with lightning conductors. The silvered glass- 
bars used by surgeons to conduct light are exactly what [ am 
describing. They are a glass, a non-conducting, and therefore 
transparent, bar surrounded by a conducting, and therefore opaque, 
silver sheath, and they transmit the rapidly alternating currents we 
call light. There would not be the same difficulty in utilising the 
energy of these electro-magnetic waves as in utilising radiant heat. 
Having all the vibrations of the same period we miczht utilise 
Hertz’s resonating circuits, and in any cise the second law of 
thermodynamics would not trouble us when we could practically 
attain to the abs_lute zero of thes>, as compared with heat, long 
period vibrations. 

We seem to be approaching a theory as to the structure of the 
ether. There are difficulties from diffusion in the simple theory 
that it is a fluid full of motion, a sort of vortex sponge. There were 
similar difficulties in the wave theory of light owing to wave propa- 
gation round corners, and there is as great a difficulty in the jelly 
theory of the ether arising from the freedom of motion of matter 
through it. It may be found that there is diffusion or it may be 
found that there are polarised distributions of fluid kinetic energy 
which are not unstable when the surfaces are fixed ; more than one 
such is known. Osborne Reynolds has pointed out another, though 
in my opinion less hopeful, direction in which to- look for a theory 
of the ether. Hard particles are abominations. Perhaps the im- 
penetrability of a vortex would suffice. Olive Lodge speaks confi- 
dently of a sort of chemical union of two opposite kinds of elements 
forming the ether. The opposite sides of a vortex ring might per- 
chance suit, or maybe the ether, after all, is but an atmosphere of 
some infra-hydrogen element ; these two latter hypotheses may both 
come to the same thing. Anyway we are learning daily what sort 
of properties the ether must have. It must be the means of propa- 
gation of light ; it must be the means by which electric and mag- 
netic forces exist ; it should explainchemical actions, and, if possible, 
gravity. 

On the vortex-sponge theory of the ether there is no real diffi- 
culty by reason of complexity why it should not explain chemical 
actions. In fact, there is every reason to expect that very much 
more complex actions would take place at distances comparable with 
the size of the vortices than at the distances at which we study the 
simple phenomena of electro magnetism. Inde=d, if vortices can 
make a small piece of a strong elastic solid we can make watches 
and build steam engines and any amount of complex machinery, so 
that complexity can be no essential difficulty. Similarly the in- 
stantaneous propagation of gravity, if it exists, is not an essential 
difficulty, for vortices each occupy all space, and they act on one 
another simultaneously everywhere. The theory that material 
atoms are simple vortex rings in a perfect liquid otherwise unmov- 
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ing is insufficient, but with the innumerable possibilities of fluid 
motion it seems almost impossible but that an explanation of the 
properties of the universe will be found in this conception. Any- 
thing purporting to be an explanation founded on such ideas as 
“an inherent property of matter to attract,” or building up big 
elastic solids out of little ones, is not of the nature of an ultimate 
explanation at all; it can only be a temporary stopping place. 
There are metaphysical grounds, too, for reducing matter to motion 
and potential to kinetic energy. 

These ideas are not new, but it is well to enunciate them from 
time to time, and a presidential address in Section A is a fitting 
time. Besides all this it has become the fashion to indulge in 
quaint cosmical theories and to dilate upon them before learned 
societies and in Jearned journals. I would suggest, as one who has 
been bogged in this quagmire, that a successor in this chair might 
well devote himself to a review of the cosmical theories propounded 
within the last few years. The opportunities for piquant criticism 
would be splendid. 

Returning to the sure ground of experimental research let us fora 
moment contemplate what is betokened by this theory that in 
electro-magnetic engines we are using as our mechanism the ether, 
the medium that fills all known space. It was a great step in 
human progress when man learnt to make material machines, when 
he used the elasticity of his bow and the rigidity of his arrow to 
provide food and defeat his enemies. It wasa great advance when 
he learnt to use the chemical action of fire ; when he learnt to use 
water to float his boats and air to drive them; when he used 
artificial selection to provide himself with food and domestic 
animals. For two hundred years he has made heat his slave to 
drive his machinery. Fire, water, earth, and air have long been 
his slaves, but it is only within the last few years that man has 
won the battle lost by the giants of old, has snatched the thunder- 
bolt from Jove himself and enslaved the all-pervading ether. 

ABSTRACT OF THE ADDRESS TO THE CHEMICAL 

SECTION OF THE BRITISH ASSOCIATION. 

By Proressor WILLIAM A. TILDEN, D.Sc. Lonp, F.R.S., 

F.C.S., PRESIDENT OF THE SECTION. 

Tue fact that at the last meeting cf the Association a Committee 
was appointed to inquire into the methods at present adopted for 
teaching chemistry suggested that, as I had not been able ‘to accept 
an invi'ation to join this Committee, I might make use of this oppor- 
tunity for contributing to the discussion. The first report of the 
Committee will be received with much interest by the Section. As 
might be expected, it embodies the expression of many varieties of 
opinion. 

The existence of chemistry as a department of science not merely 
requiring the observation of facts that are to be made useful, but 
seeking in the accumulated stores of observation to discover law, is 
a thing of comparatively recent growth. How chemistry arose out 
of alchemy I need not remind you, but the connection between the 
study of chemistry and that of medicine, and the maintenance of 
this connection down to even the present generation, is illustrated 
by the fact that a large number of men who have become eminent 
as chemists began their career in the surgery or the pharmacv. 
Black, Davy, Berzelius, Wollaston, Wohler, Wurtz, Andrews, and 
W. A. Miller began by the study of medicine, whilst Scheele, H. 
Rose, and the great names of Liebig and Dumas are to be found in 
the lorg roll of those who received their earliest notions of chemistry 
in the pharmaceutical laboratory. Chemistry has been gradually 
emancipated from these associations with enormous advantage to 
both sides. So long as technical purposes alone were held in 
view a scientific chemistry could not exist, but no sooner did the 
study take an independent form and direction than multitudes of use- 
ful applications of the facts discovered became apparent. 

In the old time such instruction in chemistry as was given in the 
universities and mining or technical schools seems to have taken the 
form of lectures read by the Professor, and access to a laboratory 
for practical manipulation seems to have been a high privilege, 
accorded only under exceptional circumstances to the few. We are 
told, for example, that when Liebig went to Paris in 1823 he applied 
to Gay-Lussac for practical instruction at first without success, and 
that admission to the laboratory of the Ecole Polytechnique was 
ultimately granted him only through the intervention of Von 
Humboldt. 

Doubtless, therefore, the recollection of his own early difficulties 
when seeking instruction contributed largely to influence Liebig in 
the establishment of the laboratory in ine University of Giessen, 
and in the adoption of the principles which guided his teaching 
therz. For the first time in the history of chemistry, students met 

not merely to listen to the discourse of a professor concerning his 
own experiments and conclusions, but to examine for themselves the 
basis of the theories taught, to learn the processes of analysis, and 
by independent investigation to extend the boundaries of existing 
knowledge. 

The fame of the new school spread fast and far, and soon men 
from every part of the civilised world assembled to share in the 
advantages offered. The influence of the new method can be esti- 
mated when we reflect that nearly all the now passing generation of 
chemists in England and America obtained the greater part of their 
training in Liebig’s laboratory; and as a large number of them have 
been teachers, it may be assumed that they transplanted into their 
own countries the methods they had learnt from the great German 
master. 

It was not till 1846, long after the school at Giessen had risen 
into fame, that in England a sense of our deficiencies in respect to 
provision for teaching chemistry was felt strongly enough to lead to 
the establishment of a college of chemistry. At that ume the Pro 
fessor of Chemistry*at Oxford was also Professor of Botany. At 
Cambridge it was thought praise and boast enough that the occupant 
of the chair of chemistry had, during more. than thirty years, fre- 
quently resided at the University, and every year gave a course of 
lectures. The Jacksonian professorship was not then, as now, in 
the possession of a chemist. University College, London, had at 
this period a very distinguished man in the chair of chemistry, but 
it was only in 1848 that a commodious laboratory was provided by 
public subscription, raised in commemoration of the services of Dr. 
Birkbeck in promoting popular education. In that year Fownes 
was appointed to co-operate with Graham in the work of teaching, 
though his premature death soon after left but little time for the ful- 
filment of the rich promise of his earlier days, At Manchester John 
Owens had died in 1846, leaving the bulk of his estate for the 
purpose of establishing a university in Manchester, but as yet the 
Owens College was not. 

The foundation of the College of Chemistry in 1846 was therefore 
an event of supreme importance in the history of chemical teaching * 
in this country. 

Since then the means of instruction in science in England have 
multiplied enormously. In University College, London, founded in 
1828, and in Owens College, Manchester, founded in 1851, not only 
bave chairs of chemistry existed from the first, but they have been 
occupied by a succession of chemists of the highest eminence. But 
long after 1846 the whole of the serious teaching of scientific 
chemistry was accomplished at the College of Chemistry, and it was 
nigh upon twenty years before the Manchester school began to 
attract considerable notice. 

In 1872-3 the movement set in which has resulted in the erection 
of colleges for higher instruction at a number of important English 
and Welsh towns. These, together with the pre-existent Queen’s 
Colleges in Ireland and the Universities of more ancient foundation 
in the three kingdoms, are for the most part provided with pretty 
good laboratories and a competent staff. ‘We have also the Normal 
School of Science and the Institute raised by the City and Guilds of 
London at South Kensington, and its Associate College at Finsbury. 
England is therefore at the present time as well provided with p/aces 
of instruction for the study of chemistry as any country in the world. 

It is nevertheless true that increased opportunities for study, a 
considerable supply of capable teachers, and an enormous body of 
students have not produced such an amount of original investiga- 
tion, or even of accurate analytical work, as might reasonably be 
expected. A full and complete explanation of all the influences 
which contribute to this result would be difficult ; but I think the 
apparent inactivity of the chemical schools in this country is not 
generally the fault of the professors, but is chargeable in the main 
to the ignorance, and partly to the indifference, of the public. 

In the case of chemistry the absence of sentiment in favour of 
concentration and thoroughness, and the demand for superficiality, 
if only it can be had wholesale, tells in a variety of ways. The 
governing bodies who contro] the various colleges and universities, 
and the public generally, cannot understand that good and useful 
work is being done unless it can be shown in the form of passes at 
examinations. Though I most firmly believe in the necessity for 
examinations, serious mischief begins when they are regarded as the 
end itself, and not as mere incidents in the student’s career towards 
the end, which should be knowledge. 

Reflect also upon the fact that there are only two or three colleges 
in this country which can boast of more than one professor of 
chemistry. In nearly all cases one man is called upon to discharge 
the duty of teaching classes both elementary and advanced, in pure 
and applied chemistry, inorganic and organic, theoretical and 
practical, This is a kind of thing which kills specialism, and with- 
out specialists we can have not only no advance, but no efficient 
teaching of more than rudiments, : 
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That teachers ought to engage in research at all is by no means 
clear to the public and to those representatives of the public who 
are charged with the administration of these new institutions, 
Without going far into the discussion of the general question, 
which is a large one, I may perhaps be allowed to offer a few re- 
marks for the consideration of any of my audience who may per- 
chance incline towards that opinion. 

It is only when a teacher occupies himself with research that the 
most complete guarantee is given that he is interested in his subject 
and that he isa learner. A popular mistake consists in regarding a 
professor as a living embodiment of science—complete, infallible, 
mysterious; whereas in truth he is, or ought to be, only a senior 
student who devotes the greater part of his time to extending and 
consolidating his own knowledge for the benefit or those who come 
to learn of him, not only what lies within the boundaries of the 
known, but how to penetrate into the far greater region of the un- 
known. Moreover, the man who has no intellectual independence 
and simply accepts other people’s views without challenge is pretty 
certain to make the stock of knowledge with which he sets out in 
life do service to the end. That one may be fitted to form a sound 
judgment concerning -new theories he must be familiar with the 
methods by which progress is accomplished. The work of investi- 
gation then reacts beneficially upon the work of teaching; that is 
why ieachers should be encouraged, nay even required, to investi- 
gate, and not because their discoveries may haply prove to be 
practically useful. 

Of course it may be said that there have been distinguished in- 
vestigatcrs who could not teach, but the converse is not true ; every 
teacher who has attained to eminence as a teacher, who has drawn 
men after him, who has founded a school of thought, and has left 
his mark upon his generation, has been an industrious worker in 
research of some kind. All teachers cannot be expected to reach 
the same high standard, but this is the ideal after which all must 
strive, or fail utterly. 

The fact that there is as yet little demand among schoolmasters 
for high attainments in chemistry is another reason why so little is 
accomplished in the chemical schools. Here again the public is 
really to blame. It is disgraceful that in all classes of schools, even 
where chemistry is supposed to be taught, there are but few places 
where serious employment is found for the well trained chemist. I 
could point to several schools which claim the position of first-rate, 
where chemistry is taught by masters who have never studied the 
subject at all, but who are, I suppose, allowed the traditional ‘‘ ten 
minutes’ start” with the book. Would the head-masters of such 
places dare to employ a person to teach mathematics who did not 
know the four first rules of arithmetic, or another to teach Latin 
who had not even got through the accidence? I fancy not. This, 
however, is without exaggeration the exact parallel of the position 
in which chemistry is placed in the majority of schools. 

There is an opportunity at the present time of correcting some of 
these mistakes, but no advantage is being taken of it. I refer now 
to the “technical schools” which are springing up everywhere. 
There may be a few competent teachers of chemistry employed in 
some of them, but I find it difficult to think of many examples. 
The sort of person who is put in charge of these places is usually a 
schoolmaster, who is allowed, sometimes even after his appoint- 
ment, to get a short course of qualitative analysis in order to enable 
him to obtain a certificate which will entitle him to earn grants from 
the Science and Art Department. 

Three years has hitherto been regarded as the normal period for 
study. The question arises, can a young man, previously well 
educated, expect to become an accomplished chemist, competent to 
apply his knowledge usefully, by giving the whole of his time to 
study during ¢i7ee years? I believe not. 

By reason of the enormous development of the science the posi- 
tion of the student of chemistry is nowadays very different from 
what it was thirty years ago. Since that time we have not only got 
a few new elements, a matter of small importance in itself, but new 
views of the nature of the elements and of their mutual relations. 
This could hardly have come about but for the recognition of the 
law of Avogadro as a fundamental principle, upon which we rely 
as the ultimate criterion by which the true distinction between so- 
called equivalent weights and molecular ratios has been established. 
By the gradual evolution of ideas having reference successively to 
the electro-chemical relations of elements and compounds, the 
theory of types, and atomicity or valency, we have arrived at 
notions of chemical constitution based upon the hypothesis of the 
orderly linking together of atoms. Thirty years ago isomerism had 
scarcely attracted notice, and carbon compounds were only just be- 
ginning to be arranged in homologous series. The general use at 
the present day of the language of the molecular kinetic theory 
shows how deeply this theory influences our ideas of the internal 
constitution of matter. Within the period referred to, dissociation 

SCIENTIFIC NEWS. (Sept. 7, 1888. 

has been studied, and a vast body of thermo-chemical data have 
been accumulated. And although the larger portion of the results 
of this work still await interpretation, dynamical ideas of chemical 
action are now generally accepted. We have also new methods of 
investigation, including spectroscopic analysis with all its vast train 
of results, 

It has always been thought essential that a student of chemistry 
should have some knowledge of physics. It is now more than ever 
necessary that this knowledge should be extensive, sound, and 
based upon a good foundation of mathematics. Thirty years agoa 
hundred pages of Fownes contained all that was thought necessary, 
but no one nowadays could be satisfied with that. It is now 
asserted that a young chemist who expects to find a career in indus- 
trial chemistry should also have learnt drawing, and more import- 
ant still that he should have a good general knowledge of mechanics, 
steam, and building construction. I suppose everyone will agree in 
adding French and especially German. You see how the require- 
ments expand. 

The inference from all this is that it now takes longer to make 
a chemist than formerly. This is a point of considerable practical 
importance. 
My estimate that a well-educated and intelligent young man will 

now require five years for the study of chemistry and accessory 
subjects before he is likely to be of much use will not appear ex- 
travagant, 

Here one may remark that in order to become a chemist it is 
before all things necessary to study chemistry. If the greater part 
of a student’s time is to be taken up with other things it is not very 
clear how this is to be done. 
A reform all round is wanted. The mathematics, modern lan- 

guages, and drawing properly belong to the antecedent school 
period, and I believe the Institute of Chemistry would greatly pro- 
mote the interests of the profession, if it would impose upon candi- 
dates for the Associateship not only a three years’ course of training 
with an examination in practical chemistry at the end, but a severe 
examination in mathematics, in the English, French, and German 
languages, and perhaps drawing before matriculation or registra- 
tion. 
A consideration of the present position of the student of chemistry 

leads naturally to a review of the methods of teaching the subject. 
Speaking broadly, I suppose nearly all professional chemists who 
have had the advantage of systematic training have, up to the 
present time, passed through very much the same kind of course. 
This consists, as everybody knows, very largely of analytical work, 
qualitative and quantitative, preceded or followed by the preparation 
of a number of definite chemical compounds, besides practice in 
certain very necessary physical determinatiuns, ¢.g., relative density 
of solids, liquids, and gases, melting points, boiling points, and so 
forth. There seems now to bea disposition in some quarters to 
depart from this time-honoured curriculum in favour of a course in 
which the student is early engaged in some semblance of investiga- 
tion, and in which he is encouraged to attack difficult problems, 
which from their fundamental importance offer considerable temp- 
tation. I venture to express a hope that this will not be carried 
too far. Already we are in danger of losing the art of accurate 
analysis. One constantly meets with young chemists who are ready 
enough to discuss the constitution of benzene, but who cannot 
make a reliable combustion. And according to my own experience, 
attempts at research among inexperienced chemists become abor- 
tive more frequently in consequence of deficient analytical skill than 
from any other cause. E . 

Bat though it does not appear to me to be wise to encourage 
beginners, without sufficient experience or manipulative skill, to 
attempt original work, one of the best possible exercises prepara- 
tory to original work is to select suitable memoirs, and not only to 
read them but to work conscientiously through the whole of the 
preparations and analyses described, following the instructions given. 
Many of Dr. Hofmann’s pipers afford excellent examples. So also 
do the writings of Dr. Perkin and Dr. Frankland, besides those 
of many other chemists which could easily be selected by the 
teacher, 

An intelligent student, possessing the requisite preliminary 
knowledge, would obtain much instruction by repeating the work 
contained in such papers as the following, for example :—Emerson. 
Reynolds, on the ‘“‘ Missing Sulphur Urea” (‘‘J. Chem. Soc.,” 
1869—i.) ; Fittig and Tollens, on the ‘‘ Synthesis of Hydrocarbons 
of the Benzol Series” (Liebig’s ‘‘ Annalen,” 1864, cxxxi. 303); L. 
Claisen and Pupils, on the ‘‘ Introduction of Acid Radicles into 
Ketones,” etc. (‘‘ Berichte,” xx.) ; Lawson and Collie, on the 
‘Action of Heat on Salts of Tetramethyl-Ammonium” (‘‘J. 
Chem. Soc.,” June, 1888) ; Thorpe and Hambly, on ‘‘ Manganic 
Trioxide” (‘‘J. Chem. Soc.,” March, 1888) ; besides many others, 
including papers on analytical processes. To such as these there 
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might subsequently be added the determination of an atomic 
weight on the model of one of the best masters, as a discipline 
which could not fail to be impressive, and full of instruction. 

A number of papers, pamphlets and text-books have lately ap- 
peared, professing to teach the principles of the science practically 
and by new methods. Most of these turn out, upon inspection, to 
be very old methods indeed, but there is a small residue of distinctly 
original character, which are sure to attract, as they deserve, con- 
siderable attention. The systems I refer to provide a series of 
problems which the pupils are called upon to solve. According to 
this plan the student is not allowed peaceably to examine the pro- 
perties of oxygen or sulphur which he now sees for the first time. 
He must weigh, and measure, and observe, and then infer. All 
this coming at once upon the head of a beginner seems to me to be 
well fitted to drive him to despair. 

I well remember the first experiment in chemistry I ever made. 
It consisted in dissolving zinc in diluted sulphuric acid in an 
evaporating dish, lighting with a match the bubbles of hydrogen as 
they rose, and afterwards leaving the solution to crystallise. I 
was about sixteen, and the bubbles of gas as well as the crystals I 
afterwards got interested me very much. If at that time I had 
been made to weigh the zinc and acid, and measure the hydrogen 
with the object of answering some question about the composition 
of zinc and hydrogen sulphates, I should have been pretty much in 
the position of a boy ignorant of geometry shut up with the proposi- 
tions of Euclid and ordered to give the demonstrations. 

I think when we recall such a fact as that Priestley, who dis- 
covered oxygen in 1774, failed to the end of his days to under- 
stand the process of combustion, and actually wrote, in 1800, a 
pamphlet in defence of “‘ phlogiston,’ we ought not to be surprised 
when young people, though born a century later, fail to perceive at 
once the full significance of facts to which they are introduced for 
the first time. At the outset you cannot reasonably expect a young 
student both to observe accurately and infer justly. These two 
things must be kept separate at first, and for this reason among 
others I believe that attempts to make young students verify for 
themselves the fundamental propositions of chemistry will not be 
successful. One has only to trace the origin of one’s own convic- 
tions in reference to any important fact or principle to perceive 
that they very seldom spring into existence suddenly, but almost 
always commence in vagueness and hesitation, acquiring consistency 
and solidity only as the result of accumulated experience. 

I will not pretend to determine what may be included within the 
wide circle of the functions of the British Association ; but I think 
I cannot be mistaken in assuming that the advancement of science 
is dependent in no small degree upon the provision for the efficient 
teaching of science. I have traced an outline of what has been 
done in the past, and have endeavoured to show in what respects 
I think we are deficient at the present time. No matter how 
ardent may be the aspirations, how earnest the endeavours of the 
few, progress will be slow unless they are sustained by the sympathy 
of the many. On one principle the public must surely insist, that 
only those shall be allowed to teach who know. 

ABSTRACT OF THE ADDRESS TO THE GEOLOGICAL 

SECTION OF THE BRITISH ASSOCIATION, 

By W. Boyp Dawkins, M.A., F.R.S., F.G.S., F.S.A., PROFESSOR 
Or GEOLOGY AND PALEONTOLOGY IN OWENS COLLEGE, 

PRESIDENT OF THE SECTION. 

Our science has made great strides during the last twenty-four 
years, and she has profited much from the great development of her 
sisters. The microscopic analysis of the rocks has opened out anew 
field of research, in which physics and chemistry are in friendly 
rivalry, and in which fascinating discoveries are being made almost 
day by day as to metamorphism, and the crushing and shearing 
forces brought to bear upon the cooling and contracting crust while 
the earth was young. The deep-sea explorations have revealed the 
structure and the deposits of the ecean abysses, and the depths sup- 
posed to be without life, like the fabled deserts in the interior of 
Africa, are now known to teem with varied forms glowing with the 
richest colours. From a comparison of these deposits with the 
stratified rocks we may conclude that the latter are marginal, and 
deposited in depths not greater than 1,000 fathoms, or the shore end 
of the Globigerina ooze, and most of them at a very much less 
depth, and that consequently there is no proof in the geological 
record of the ocean depths having ever been in any other than their 
present places. 

In North America the geological survey of the Western States has 
brought to light an almost unbroken series of animal remains, rang- 
ing from the Eocene down to the Pleistocene Age. In these we 
fitid the missing links in the pedigree of the Horse, and sufficient 
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vidence of transitional forms to cause Professor Flower to restore 
0 its place in classification the order Ungulata of Cuvier. These 
may be expected to occupy the energies of our kinsmenon the other 
side of the Atlantic for many years, and to yield further proof of the 
truth of the doctrine of evolution. The use of this word reminds 
me how much we have grown since 1864, when evolution was under 
discussion, and when biological, physical, and geological labora- 
tories could scarcely be said to have existed in this country. Truly 
may the scientific youth of to-day make the boast— 

“Hyeis piv marépwv wey’ dpelvoves evixoued’ etvar— , 

“‘We are much better off than our fathers were,” while we, the 
fathers, have the poor consolation of knowing that when they are 
fathers their children will say the same of them. There is reason to 
suppose that our science will advance more swiftly in the future than 
it has in the past, because it has more delicate and precise methods 
of research than it ever had before, and because its votaries are 
more numerous than they ever were, 

In 1864 the attention of geologists was mainly given to the in- 
vestigations of the later stages of the Tertiary Period. The bent of 
my pursuits inclines me to revert to this portion of geological 
inquiry, and to discuss certain points which have arisen during the 
last few years in connection with the classificatory value of fossils, 
and the mode in which they may be best used for the co-ordination 
of strata in various parts of the world, 

The principle of homotaxy, first clearly defined by Professor 
Huxley, has been fully accepted as a guiding principle in place of 
synchronism or contemporaneity, and the fact of certain groups of 
plants and animals succeeding one another in a definite order, in 
countries remote from each other, is no longer taken to imply that 
each was living in the various regions at the same time, but rather, 
unless there be evidence to the contrary, that they were not. While, 
however, there is a universal agreement on this point among geolo- 
gists, the classificatory value of the various divisions of the vegetable 
and animal kingdoms is still under discussion, and, as has been very 
well put by my predecessor in this chair at Montreal, sometimes the 
evidence of one class of organic remains points in one direction, 
while the evidence of another class poin's in another and wholly dif- 
ferent direction as to the geological horizon of the same rock. The 
Flora, put into the witness-box by the botanist, says one thing, 
while the Mollusca or the Vertebrata say another thing in the hands 
of their respective counsel. There seems to be a tacit assumption 
that the various divisions of the organic world present the same 
amount of variation in the rocks, and that consequently the evidence 
of every part of it is of equal value. 

The cryptogamic flora of the later Primary rocks shows but slight 
evidence of change. The forests of Britain and of Europe generally, 
and of North America, were composed practically of the same 
elements—Sigillaria, Calamites, and conifers allied to the Ginkho— 
throughout the whole of the Carboniferous (16,336 feet in thickness 
in Lancashire and Yorkshire) and Devonian rocks, and do not 
present greater differences than those which are to be seen in the 
existing forests of France and Germany. They evidently were con- 
tinuous both in space and time, from their beginning in the Upper 
Silurian to their decay and ultimate disappearance in the Permian 
Age. 

The forests of the Secondary Period, consisting of various coni- 
fers and cycads, also present slight differences as they are traced 
upwards through the Triassic and Jurassic rocks, while remarkable 
and striking changes took place in the fauna, which mark the divi- 
sion of the formations into smaller groups. As the evidence stands 
at present, the cycads of the Lias do not differ in any important 
character from those of the Oolites or the Wealden, and the Sa/zs- 
buria in Yorkshire in the Liassic Age is very similar to that of the 
Island of Mull in the Early Tertiary, and to that (Savesbhuria 
adtantifolia) now living in the open air in Kew Gardens, 

Nor do we find evidence of greater variation in the dicotyledonous 
forests, from their first appearance in the Cenomanian stage of the 
Cretaceous rocks of Europe and America, through the whole of the 
Tertiary Period down to the present time. In North America the 
flora of the Dakota series sa closely resembles the Meiocene of 
Switzerland that Dr. Heer had no hesitation in assigning it in the 
first instance to the Meiocene Age. 

In the Tertiary Period there is an unbroken sequence in the floras, 
as Mr. Starkie Gardner has proved, when they are traced over many 
latitudes, and most of the types still survive at the present day, but 
slightly altered. If, however, Tertiary floras of different ages are 
met with in one area, considerable differences are to be seen, due 
to progressive alterations in the climate and altered distribution of 
the land. As the temperature of the Northern Hemisphere became 
lowered the tropical forests were pushed nearer and nearer to the 
equator, and were replaced by plants of colder habit from the 
northern regions, until ultimately, in the Pleistocene Age, the Arctic 
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plants were pushed far to the south of their present habitat. In 
consequence of this Mr. Gardner concludes that ‘‘it is useless to 
seek in the Arctic regions for Eocene floras as we know them in 
our latitudes, for during the Tertiary Period the climatic conditions 
of the earth did not permit their growth there. Arctic fossil floras 
of temperate and therefore Meiocene aspect are in all probability of 
Eocene age, and what has been recognised in them as a newer or 
Meiocene facies is due to their having been first studied in Europe 
in latitudes which only became fitted for them in Meiocene times. 
When stratigraphical evidence is absent or inconclusive, this un- 
expected persistence of plant types or species throughout the 
Tertiaries should be remembered, and the degrees of latitude in 
which they are fcund should be well considered before conclusions 
are published respecting their relative age.” 

This view is consistent with that held by the leaders in botany, 
Hooker, Dyer, Saporta, Dawson, and Asa Gray—whose recent loss 
we so deeply deplore—that the North Polar region is the centre of 
dispersal, from which the Dicotyledons spread over the Northern 
Hemisphere. If it be true—and I, for one, am prepared to accept 
it—it will follow that for the co-ordination of the subdivisions of 
the Tertiary strata in various parts of the world the plants are un- 
certain guides, as they have been shown to be in the case of the 
Primary and Secondary rocks. In all cases where there is a clash 
of evidence, such as in the Laramie lignites, in which a Tertiary 
flora is associated with a Cretaceous fauna, the verdict in my 
opinion must go to the fauna. They are probably of the same geo- 
logical age as the deposit at Aix-la-Chapelle. 

I would remark further, before we leave the floras behind us, that 
the migration of new forms of plants into Europe and America 
took place before the arrival of the higher types in the fauna, after 
the break-up of the land at the close of the Carboniferous period, 
and after the great change in geography at the close of the Neoco- 
mian. The Secondary plants preceded the Secondary vertebrates 
by the length of time necessary for the deposit of the Permian rocks, 
and the Tertiary plants preceded the Tertiary vertebrates by the 
whole period of the Upper Cretaceous. 

Let us now turn to the fauna. 
Professor Huxley, in one of his many addresses which have left 

their mark upon our science, has called attention to the persistence 
of types revealed by the study of Paleontology, or, to pit it in other 
words, to the singularly little change which the ordinal groups of 
life have undergone since the appearance of life on the earth. The 
species, genera, and families present an almost endless series of 
changes, but the existing orders are for the most part sufficiently 
wide, and include the vast series of fossils without the necessity of 
framing new divisions for their reception. The number of these 
extinct orders is not equally distributed through the animal king- 
dom. Taking the total number of orders at 108, the number of 
extinct orders in the Invertebrata amounts only to 6 out of 88, or 
about 7 per cent., while in the Vertebrates it is not less than 12 out 
of 40, or 30 per cent. These figures imply that the amount of 
ordinal change in the fossil Vertebrates stands to that in the Inverte- 
brata in the ratio of 30 to 7. This disproportion becomes still more 
marked when we take into account that the former had less time for 
variation than the latter, which had the start by the Cambrian and 
Ordovicean Periods. It follows also that as a whole they have 
changed faster. 

The distribution of the extinct orders in the animal kingdom, 
taken along with their distribution in the rocks, proves further that 
some types have varied more than others, and at various places in 
the geological record. In the Protozoa, Porifera, and Vermes there 
are no extinct orders ; among the Ceelenterates ore: the Rugosa ; 
in the Echinodermata three: Cystideans, Edriasterida, and 
Blastoidea ; in the Arthropoda two: the Trilobita and Eurypterida. 
All these, with the solitary exception of the obscure order Rugosa, 
are found only in the Primary rocks. Among the Pisces there are 
none; in the Amphibia one; the Labyrinthodonts ranging from 
the Carboniferous to the Triassic Age. Among the Reptilia there 
are at least six of Secondary age: Plesiosauria, Ichthyosauria, 
Dicynodontia, Pterosauria, Theriodontia, Deinosauria; in the Aves 
two: the Saururze and Odontornithes, also Secondary. In the 
Mammalia the Amblypoda, Tillodontia, Condylarthra, and Toxo- 
dontia represent the extinct orders—the three first Early Tertiary, 
and the last Pleistocene. It is clear therefore that, while the maxi- 
mum amount of ordinal variation is presented by the Secondary 
Reptilia and Aves, all the extinct orders in the Tertiary are Mam- 
malian. 

If we turn from the extinct orders to the extinct species, it will 
also be found that the maximum amount of variation is presented by 
the plants, and all the animals, excepting the Mammalia, in the 
Primary and Secondary Periods. 
The general impression left upon my mind by these facts is that, 

while all the rest of the animal kingdom had ceased to present im- 

portant modifications at the close of the Secondary Period, the 
Mammalia, which presented no great changes in the Secondary 
rocks, were, to quote a happy phrase of Professor Gaudry, “‘ en 
pleine évolution” in the Tertiary Age. And when, further, the 
singular perfection of the record allows us to trace the successive and 
gradual modifications of the Mammalian types from the Eocene to 
the close of the Pleistocene Age, it is obvious that they can be used 
to mark subdivisions of the Tertiary Period, in the same way as the 
reigns of kings are used to mark periods in human history. In my 
opinion they mark the geological horizon with greater precision than 
the remains of the lower members of the animal kingdom, and in 
cases such as that of Pikermi, where typical Meiocene forms, such 
as Deinotheria, are found in a stratum above an assemblage of 
marine shells of Pleiocene age, it seems to me that the Mammalia 
are of greater value in classification than the Mollusca, some of the 
species of which have been living from the Eocene down to the 
present day. 

Yet another important principle must be noted. The fossils are 
to be viewed in relation to those forms now living in their respective 
geographical regions. The depths of the ocean have been where 
they are now since the earliest geological times, although continued 
geographical changes have been going on at their margins. In other 
words, geographical provinces must have existed even in the earlier 
geological periods, although there is reason to believe that they did 
not differ so much from each other as at the present day. It follows 
from this that the only just standard for comparison in dealing with 
the fossils, and especially of the later rocks, is that which is offered 
by the fauna and flora of the geographical province in which they 
are found, The non-recognition of this principle has led to serious 
confusion. The fauna, for example, of the Upper Sivalik Formation 
has been very generally viewed from the European standpoint and 
placed in the Meiocene, while, judged by the standpoint of India, it 
is really Pleiocene. A similar confusion has followed from taking 
the Meiocene flora of Switzerland as a standard for the Tertiary 
flora of the whole of the Northern Hemisphere. 

It now remains for us to see how thz-e principles may b2 applied 
to the co-ordination of Tertiary strata in various parts of the world. 
In 1880 I proposed a classificition of the European Tertiaries, in 
which, apart from the special characteristic fossils of each group, 
stress was laid on the gradual approximation of various groups to 
the living Mammalia. The defini-ions are the following :— 

CHARACTERISTICS. 
Extinct orders. 
Living orders and fam lies. 
No living genera. 

DIVISIONS. 
I. Eocene, or that in which 

the higher Mammalia (Eutheria) 
now on the earth were repre- 
sented by allied forms belong- 
ing to existing orders and fami- 
lies. 

O.igocene. 
2. Meiocene, in which the Living genera. 

alliance between fossil and liv- No living species. 
ing Mammals is closer than be- = 
fore. 

3. Pleiocene, in which liv- 
ing species of Mammals appear. 

4. Pleistocene, in which liv- 
ing species of Mammals pre- 
ponderate. 

5. Prehistoric, or that period 
outside history in which Man 
has multiplied exceedingly on 
the earth and introduced the 
domestic animals. 

6. Historic, in which the 
events are recorded in history. 

Living species few. 
Extinct species predominant. 
Living species abundant. 
Extinct species present. 
Man present. 
Man abundant. 
Domestic animals present. 
Wild Mammals in retreat. 
One extinct Mammal. 

Records. 

These definitions are of more than European significance. The 
researches of Leidy, Marsh, and Cope prove that they apply equally 
to the Tertiary strata of North America. 

It may be objected to the Prehistoric and Historic divisions of the 
Tertiary period that neither the one nor the other properly fall 
within the domain of geology. It will, however, be found that in 
tracing the fauna and flora from the Eocene downwards to the 
present day there is no break which renders it possible to stop short 
at the close of the Pleistocene. The living plants and animals were 
in existence in the Pleistocene age in every part of the world which 
has been investigated. The European mollusca were in Europe in 
the Pleiocene age. The only difference between the Pleistocene 
fauna, on the one hand, and the Prehistoric, on the other, consists in 
the extinction of certain of the mammalia at the close of the 
Pleistocene age in the Old and New Worlds, and in Australia. 
The Prehistoric fauna in Europe is also characterised by the intrao- 
duction of the ancestors of the present domestic animals, some of 
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which, such as the Celtic shorthorn (Bos longifrons), sheep, goat, 
and domestic hog, reverted to a feral condition, and have left their 
remains in caves, alluvia and peat-bogs over the whole of the 
British Isles and the Continent. These remains, along with those 
of man in the neolithic, bronze, and iron stages of culture, mark off 
the Prehistoric from the Pleistocene strata. There is surely no 
reason why a cave used by palzeolithic man should be handed over 
to the geologist, while that used by men in the Prehistoric age 
should be taken out of his province, or why he should be asked to 
study the lower strata only in a given section, and leave the upper 
to be dealt with by the archzeologist. In these cases the ground is 
common to geology and archzology, and the same things, if they 
are looked at from the standpoint of the history of the earth, 
belong to the first, and, if from the standpoint of the history cf man, 
to the second. 

If, however, there be no break of continuity in the series of 
events from the Pleistocene to the Prehistoric ages, still less is 
there in those which connect the Prehistoric with the period em- 
braced by history. The historic date of a cave or of a bed of 
alluvium is as clearly indicated by the occurrence of a coin as the 
geological position of a stratum is defined by an appeal to a char- 
acteristic fossil. The gradual unfolding of the present order of 
things from what went before compels me to recognise the fact that 
the Tertiary period extends down tothe present day. The Historic 
period is being recorded in the strata now being formed, exactly in 
the same way as the other divisions of the Tertiary have left their 
mark in the crust of the earth, and history is incomplete without an 
appeal to the geological record. Inthe masterly outline of the de- 
struction of Roman civilisation in Britain the historian of the Eng- 
lish Conquest was obliged to use the evidence, obtained from the 
upper strata, in caves which had been used by refugees from the 
cities and villas; and among the materials for the future history 
of this city there are, to my mind, none more striking than the 
proof, offered by the silt in the great Roman bath, that the resort 
of ccowds had become so utterly desolate and lonely in the ages 
following the English Conquest as to allow of the nesting of the 
wild duck. 

I tura now to the place of man in the geological record, a ques- 
tion which has advanced but little since the year 1864. Then, as 
Low, his relation to the glacial strata in Britain was in dispute. It 
must be confessed that the question is still without a satisfactory 
answer, and that it may well be put to ‘‘a suspense account.” We 
may, however, console ourselves with the reflection that the river- 
drift man appears in the Pleistocene strata of England, France, Spain, 
Italy, Greece, Algiers, Egypt, Palestine, and India along with Pleis- 
tocene animals, some of which were pre-glacial in Britain. He is 
also proved to have been post-glacial in Britain, and was probably 
living in happy, sunny, southern regions, where there was no ice, 
and therefore no glacial period, throughout the Pleistocene age. 

It may further be remarked that man appears in the geological 
record where he might be expected to appear. In the Eocene the 
Primates were represented by various Lemuroids (Adafis, Necro- 
Zemur, and others) in the Old and New Worlds. _ In the Meiocene 
the Simiadze (Dryopithecus, Pliopithecus, Oreopithecus) appear in 
Europe, while man himself appears, along with the living species 
of Mammalia, in the Pleistocene age, both in Europe and in 
India. 
The question of the antiquity of Man is inseparably connected 

with the further question, “Is it possible to measure the lapse of 
geological time in years?” Various attempts have been made, and 
all, as it seems to me, have ended in failure. Till we know the rate 
of causation in the past, and until we can be sure that it has been 
invariable and uninterrupted, I cannot see anything but failure in 
the future. Neither the rate of the erosion of the land by sub-aérial 
agencies, nor its destruction by oceanic currents, nor the rate of the 
deposit of stalagmite, or of the movement of the glaciers have as yet 
given us anything at all approaching a satisfactory date. We only 
have a sequence of events recorded in the rocks, with intervals the 
length of which we cannot measure. We do not know the exact 
duration ofany one geological event. Till we know both, it is surely 
impossikle to fix a date, in terms of years, either for the first appear- 
ance of Man, or for any event outside the written record. We may 
draw cheques upon “the bank of force” as well as “on the bank of 
time.” 

Two of my predecessors in this chair, Dr, Woodward and Pro- 
fessor Judd, have dealt with the position of our science in relation 
to biology and mineralogy. Professor Phillips in 1864 pointed out 
that the later ages in geology and the earlier ages of mankind were 
fairly united together in one large field of inquiry. In these remarks 
I have set myself the task of examining that side of our science 
which looks towards history. My conception of the aim and results 
of geology is that it should present a universal history of the various 
phases through which the earth and its inhabitants have passed in 

the various periods, until ultimately the story of the earth, and how 
it came to be what it is, is merged in the story of man and his works 
in the written records. Whatever the future of geology may be, it 
certainly does not seem likely to suffer in the struggle for existence 
in the scientific renascence of the nineteenth century. 

ABSTRACT OF THE ADDRESS TO THE BIOLOGICAL 

SECTION OF THE BRITISH ASSOCIATION, 

By W. T. THISELTON-DyER, C.M.G., M.A., BSc., F.R.S, 
F.L.S., PRESIDENT OF THE SECTION. 

As the head of one of the great national establishments of the 
country devoted to the cultivation of systematic botany, I need 
hardly apologise for devoting a few words to the present position of 
that branch of the science. Of its fundamental importance I have 
myself no matter of doubt. Butas my judgment may seem in such a 
matter not wholly free from bias, I may fortify myself with an 
opinion which can hardly be minimised in that way. The dis- 
tinguished chemist Professor Lothar Meyer, perhaps the most 
brilliant worker in the field of theoretical chemistry, finds himself, 
like the systematic botanist, obliged to defend the position of 
descriplive science. And he draws his strongest argument from 
biology. ‘‘ The pbysiology of plants and animals,” he tells us, 
“‘ requires systematic botany and zcology, together with the anatomy 
of the two kingdoms : cach speculative science requires a rich and 
well-ordered material, if it is not to lose itself in empty and fruit- 
less fantasies.” 

At present the outlook for systematic botany is somewhat dis- 
couraging. France, Germany, and Austria no longer possess any- 
thing like aschool in the subject, though they still supply able and 
distinguished workers. That these are, however, few, may be 
judged from the fact that it is difficult to fill the place of the 
lamented Eichler in the direction of the Botanic Garden and 
Herbarium at Berlin. Outside our own country, Switzerland is the 
most important seat of general systematic study, to which three 
generations of De Candolles have devoted themselves. The most 
active centres of work at the moment are, however, to be found 
in our own country, in the United States, and in Russia. And the 
reason is, in each case, no doubt the same. The enormous area 
of the earth’s surface over which each country holds sway brings 
lo them a vast amount of material which peremptorily demands 
discussion. 

No country, however, affords such admirable facilities for work 
in systematic botany as are now to be found in London. The 
Linnean Society possesses the Ilerbarium of Linnzus ; the Botani- 
cal Department of the British Museum is rich in the collections of 
the older botanists ; while at Kew we have a constantly increasing 
assemblage of material, either the results of travel and expeditions 
or the contributions of correspondents in different parts of the 
empire. A very large proportion of this has been worked up. But 
I am painfully impressed with the fact that the total of our 
available workers bears but a small proportion to the labour ready 
to their hands. 

This is the more.a matter of concern because for the few official 
posts which are open to botanists at home or abroad a practical 
knowledge of systematic botany is really indispensable. For 
suitable candidates for these one naturally looks to the Universities. 
And so far, Iam sorry to say, in great measure one looks in vain. 
It would be, no doubt, a great impulse to what is undoubtedly an 
important branch of national scientific work if fellowships could 
occasionally be given to men who showed some aptitude for it. 
But these should not be mere prizes for undergraduate study, but 
should exact some guarantee that during the tenure of the fellowship 
the holder would seriously devote himself to some definite piece of 
work. At present, undoubtedly, the younger generation of botanists 
show a disposition to turn aside to those fields in which more bril- 
liant and more immediate results can be attained. Their neglect of 
systematic botany brings to some extent its own Nemesis. A first 
principle of systematic botany is that a name should denote a 
definite and ascertainable species of plant. But in physiological 
literature you will find that the importance of this is entirely over- 
looked. Names are employed which are either not to be found in 
the books or they are altogether misapplied. I call to mind the 
case of an English physiologist who wrote a highly ingenious paper 
on the movement of water in plants. He was content to refer to 
the plant upon which he experimented as the “ bay-laurel.” I ascer- 
tained that the plant he really used was the cherry-laurel. Now, 
the bay is truly a laurel, while the cherry-laurel isa plum. Any- 
one repeating his experiments would therefore be led wholly astray. 
But if proper precautions are taken to ascertain the accurate botani- 
cal name of a plant no botanist throughout the civilised world is 
at a loss to identify it. 
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But precision in nomenclature is only the necessary apparatus of 
the subject. The data of systematic botany, when properly dis- 
discussed, lend themselves to very important generalisations. Per- 
haps those which are yielded by the study of geographical distribu- 
tion are of the most general interest. The mantle of vegetation 
which covers the surface of the earth, if only we could rightly 
unravel its texture, would tell us a good deal about geological 
history. The study of geographical distribution, rightly handled, 
affords an independent line of attack upon the problem of the past 
distribution of land and sea. It would probably never afford suffi- 
cient data for a complete independent solution of the problem; but 
it must always be extremely useful as a check upon other methods. 
Here, however, we are embarrassed by the enormous amount of 
work which has yet to be accomplished. And unfortunately this is 
not of a kind which can be indefinitely postponed. The old terres- 
trial order is fast passing away before our eyes. Everywhere the 
primitive vegetation is disappearing as more and more of the 
earth’s surface is brought into cultivation or, at any rate, denuded 
of its forests. 
A good deal, however, has been done. We owe to the indomit- 

able industry of Mr. Bentham and of Sir Ferdinand Mueller a com- 
prehensive flora of Australia, the first large area of the earth’s surface 
of which the vegetation has been completely worked out. Sir 
Joseph Hooker, in his retirement, has pushed on within sight of 
completion the enormous work of describing so much of the vast 
Indo-Malayan flora as is comprised within British possessions. To 
the Dutch botanists we owe a tolerably complete account of the 
Malayan flora proper. But New Guinea still remains botanically a 
terra tmcognita, and till within the last year or two the flora of 
China has been an absolute blank to us. A committee of the 
British Association (whose report will be presented to you) has, 
with the aid of a small grant of money, taken in hand the task of 
gathering up the scanty data which are available in herbaria and 
elsewhere. This has stimulated European residents in China to 
collect more material, and the fine collections which are now being 
rapidly poured in upon us will, if they do not overwhelm us by 
their very magnitude, go a long way in supplying data for a ten'a- 
tive discussion of the relations of the Chinese flora to that of the 
rest of Asia. Ido not doubt that this will in turn explain a good 
deal that is anomalous in the distribution of plants in India. The 
work of the committee has been practically limi‘ed to Central and 
Eastern China. From the west, in Yunnan, the French botanists 
have received even more surprising collections, and these supple- 
ment our own work in the most fortunate manner. I have only to 
add for Asia Boissier’s ‘‘ Flora Orientalis,” which practically in- 
cludes the Mediterranean basin. But I must not omit the invaluable 
report of Brigade-Surgeon Aitchison on the collections made by 
him during the Afghan Delimitation Expedition. This has given 
an important insight into the vegetation of a region which had 
never previously been adequately examined. Nor must I forget the 
recent publication of the masterly report by Professor Bayley Bal- 
four on the plants collected by himself and Schweinfurth in Socotra, 
an island with which the ancient Egyptians traded, but the singu- 
larly anomalous flora of which was almost wholly unknown up to 
our time. 

The flora of Africa has been at present but imperfectly worked 
up, but the materials have been so far discussed as to afford a 
tolerably correct theory of its relations. The harvest from Mr, 
Johnston’s expedition to Kilmanjaro was not as rich as might have 
been hoped. Still, it was sufficient to confirm the conclusions at 
which Sir Joseph Hooker had arrived on very slender data, as to 
the relations of the high-level vegetation of Africa generally. The 
flora of Madagascar is perhaps, at the moment, the most interesting 
problem which Africa presents to the botanist. As the rich col- 
lections for which we are indebted to Mr. Baron and others, are 
gradually worked out it can hardly be doubted that it will be 
necessary to modify in some respects the views which are generally 
received as to the relation of the island to the African continent, 
My colleague Mr. Baker communicated to the York meeting of 
the Association the results which, up to that time, he had arrived 
at, and these subsequent materialshad not led him to modify. The 
flora as a whole presents a large proportion of endemic genera and 
species, pointing to isolation from a very ancient date. The tropi- 
cal element is, however, closely allied to that of Tropical Africa 
and of the Mascarene Islands, and there is a small infusion of 
Asiatic types which do not extend to Africa. The high-level flora, 
on the other hand, exhibits an even closer affinity with that tem- 
perate flora the ruins of which are scattered over the mountainous 
regions of Central Africa, and which survives in its greatest concen- 
tration at the Cape, 
The American botanists at Harvard are still systematically carry- 

ing on the work of Torrey and Gray in the elaboration of the flora 
of Northern America. The Russians are, on their part, continually 

adding to our knowledge of the flora of Northern and Central Asia. 
The whole flora of the North Temperate Zone can only be regarded 
substantially as one. The identity diminishes southwards, and 
increases in the case of the Arctic and Alpine regions. A collection 
of plants brought us from high levels in Corea by Mr. James might, 
as regards a large proportion of the species, have been gathered on 
one of our own Scotch hills. 
We owe to the munificence of two English men of science the 

organisation of an extensive examination of the flora and fauna of 
Central America and the publication of the results. The work, 
when completed, can hardly be less expensive than that of the results 
of the Challenger voyage, which has severely taxed the liberality 
of the English Government. The problems which geographical 
distribution in this region present will doubtless be found to be of a 
singularly complicated nature, and it is impossible to over-estimate 
the debt of gratitude which biologists of all countries must owe to 
Messrs. Godman and Salvin, when their arduous undertaking is 
completed. Iam happy to say that the botanical portion, which 
has been elaborated at Kew, is all but finished. 

In South America I must content myself with referring to the 
great “‘ Flora Brasiliensis,” commenced by Martius half a century 
ago, and still slowly progressing under the editorship of Professor 
Urban at Berlin. Little discussion has yet been attempted of the 
mass of material which is enshrined in the mighty array of volumes 
already published. But the travels of Mr. Ball in South America 
have led him to the detection of some very interesting problems. 
The enormous pluvial denudation of the ancient portions of the con- 
tinent has led to the gradual blending of the flora of different leveis 
with sufficient slowness to permit of adaptive changes in the process. 
The tropical flora of Brazil, therefore, presents an admixture of 
modified temperate types which gives to the whole a peculiar 
character not met with to the same degree in the tropics of the 
old world. On the other hand, the comparatively recent elevation 
of the southern portion of the continent accounts, in Mr. Bail’s 
eyes, for the singular poverty of its flora, which we may regard, 
indeed, as still in progress of development. 

The botany of the Cha//enger expedition, which was also elabo- 
rated at Kew, brought for the first time into one view all the 
available facts as to the floras of the older oceanic islands. To this 
was added a discussion of the origin of the more recent floras of the = 
islands of the Western Pacific, based upon material carefully collected 
by Professor Moseley, and supplemented by the notes and specimens 
accumulated with much judgment by Dr. Guppy. For the first 
time we were enabled to get some idea how a tropical island was 
furnished with plants, and to discriminate the littoral element due to 
the action of oceanic currents from the interior forest almost wholly 
due to frugivorous birds. The recent examination of Christmas 
Island by the English Admiralty has shown the process of island 
flcra-making in another stage. The plants collected by Mr. Lister 
prove, as might be expected, to be closely allied to those of Java. 
But the effect of isolation has begun to tell; and I learn from my 
colleague Professor Oliver that the plants from Christmas Island 
cannot be for the most part exactly matched with their congeners 
from Java, but yet do not differ sufficiently to be specifically distin- 
guished. We have here, therefore, it appears to me, a manifest case 
of nascent species. = 

The central problem of systematic botany I have not as yet 
touched upon: this is to perfect a natural classification. Such a 
classification, to be perfect, must be the ultimate generalisation of 
every scrap of knowledge which we can bring to bear upon the study 
of plant afiinity. In the higher plants experience has shown that 
we can obtain results which are sufficiently accurate for the present, 
without carrying our structural analysis very far. Yet even here 
the correct relations of the Gymnosperms would never have been 
ascertained without patient and minute microscopic study of the 
reproductive processes. Upon these, indeed, the correct classifica- 
tion of the Vascular Cryptogams wholly depends, and generally, as 
we descend in the scale, external morphology becomes more and 
more insecure as a guide, and a thorough knowledge of the minute 
structure and life history of each organism becomes indispensable 
to anything like a correct determination of its taxonomic position. 
The marvellous theory of the true nature of Lichens would never 
have been ascertained by the ordinary methods of examination 
which were held to be sufficient by lichenologists. 
The final form of everynatural classification —for I have no doubt that 

the general principles I have laid down are equally true in the field 
of zoology—must be to approximate to the order of descent. For 
the Theory of Descent became an irresistible induction as soon 
as the idea of a natural classification had been firmly grasped. 

Interesting as are the problems which the structure, the functions, 
the affinity, or the geographical distribution of a plant may afford, 
the living plant in itself is even more interesting still. Every 
organ will bear interrogation to trace the meaning and prigin 
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of its form and the part it plays in the plant’s economy. That there 
‘is here an immense field for investigation there can be no doubt 
Mr. Darwin himself set us the example in a series of masterly 
investigations, But the field is well-nigh inexhaustible. The extra- 
ordinary variety of form which plants exhibit has led to the notion 
that much of it may have arisen from indifferent variation. No 
doubt, as Mr. Darwin has pointed out, when one of a group of 
structures held together by some morphological or physiological 
nexus varies, the rest will vary correlatively. One variation then 
may, if advantageous, become adaptive, while the rest will be 
indifferent. But it appears to me that sucha principle should be 
applied with the greatest caution, and from what I have myself heard 
fall from Mr. Darwin, I am led to believe that in the later years of his 
life he was disposed to think that every detail of plant structure had 
some adaptive significance, if only the clue could be found to it, As 
regards the forms of flowers an enormous body of information has 
been collected, but the vegetative organs have not yielded their 
secret to anything like the same extent. My own impression is that 
they will be found to be adaptive in innumerable ways which at pre- 
Sent are not even suspected. At Kew we have probably a larger 
number of species assembled together than are to be found any- 
where on the earth’s surface. Here, then, is ample material for 
observation and comparison. But the adaptive significance will 
doubtless often be found by no means to lie on the surface. Who, 
for example, could possibly have guessed by inspection the purpose of 
the glandular bodies on the leaves of Acacia spherocephala and on the 
pulvinus of Cecrofia peltata which Belt in the one case and Fritz 
Miiller in the other have shown to serve as food for ants? So far 

from this explanation being far-fetched, Belt found that the former 
‘tree is actually unable to exist without its guard,” which it could 
not secure without some attraction in the shape of food. One fact 
which strongly impresses me with a belief in the adaptive significance 
of vegetative characters is the fact that in almost identical forms 
they are constantly adopted by plants of widely different affinity. If 
the forms were without significance one would expect them to be 
infinitely varied. If, however, they are not so, it is intelligible that 
different plants should independently avail themselves of the same 
appliances and expedients. 

Although this country is splendidly equipped with appliances for 
the study of systematic botany, our Universities and colleges fall far 
behind a standard which would be considered even tolerable on the 
Continent in the means of studying morphological and physiological 
botany or of making researches in these subjects. There is not at 
the moment anywhere in London an adequate botanical laboratory ; 
and though at most of the Universities matters are not quite so bad, 
still I am not aware of any one where it is possible to do more 
than give the routine instruction or to allow the students, when they 
have passed through this, to work for themselves. It is not easy to 
see why this should be, because on the animal side the accommoda- 
tion and appliances for teaching comparative anatomy and physiology 
are always adequate and often palatial. Still less explicable to me 
is the tendency on the part of those who have charge of medical 
education to eliminate botanical study from the medical curriculum, 
since historically the animal histologists owe everything to botanists. 
In the seventeenth century Hooke first brought the microscope to 
the investigation of organic structure, and the tissue he examined 
was cork. Somewhat later Grew, in his ‘‘ Anatomy of Plants,” 
gave the first germ of the cell theory. During the eighteenth century 
the anatomists were not merely on a hopelessly wrong tack them- 
selves, but they were bent on dragging botanists into it also. It was 
not till 1837, a little more than fifty years ago, that Henle saw that 
the structure of epithelium was practically the same as that of the 
Parenchyma plantarum which Grew had described 150 years before. 
Two years later Schwann published his immortal theory, which 
comprised the ultimate facts of plant and animal anatomy under one 
view. But it was to a botanist, Von Mohl, that, in 1846, the 
biological world owed the first clear description of protoplasm, and 
to another botanist, Cohn (1851), the identification of this with the 
saxcode of zoologists. 
Now the historic order in discovery is not without its significance. 

The path which the first investigators found most accessible is doubt- 
less that which beginners will also find easiest to tread. I do not 
myself believe that any better access can be obtained to the structure 
and functions of living tissues than by the study of plants. However, 
I am not without hopes that the serious study of botany in the 
laboratory will be in time better cared for. Ido not hesitate to 
claim for it a position of the greatest importance in ordinary scien- 
tific education. All the essentia] phenomena of living organisms 
can be readily demonstrated upon plants. The necessary appliances 
are not so costly, and the work of the class-room is free from many 
difficulties with which the student of the animal side of biology has 
to contend. 

Those, however, who have seriously devoted themselves to the 

pursuit of either morphological or physiological botany need not now 
be wholly at a loss. The splendid laboratory on Plymouth Sound, 
the erection of which we owe to the energy and enthusiasm of Pro- 
fessor Ray Lankester, is open to botanists as well as to zoologists, 
and affords every opportunity for the investigation of marine plants, 
in which little of late years has been done in this country. At Kew 
we owe to private munificence a commodious laboratory, in which 
much excellent work has already been done. And this Association 
has made a small grant in aid of the establishment of a laboratory 
in the Royal Botanic Garden at Peradeniya, in Ceylon. It may be 
hoped that this will afford facilities for work of the same kind as 
has yielded Dr. Treub such a rich harvest of results in the Buitenzorg 
Botanic Garden, in Java. 

Physiological botany, as I have already pointed out, is a field in 
which this country in the past has accomplished great things. It 
has not of late, however, obtained an amount of attention in any 
way proportionate to that devoted to animal physiology. In the 
interests of physiological science generally this is much to be de- 
plored ; and I believe that no one was more firmly convinced of 
this than Mr. Darwin. Only a short time before his death, in 
writing to Mr. Romanes on a book that he had recently been read- 
ing, he said that the author had made ‘‘a gigantic oversight in 
never considering plants; these would simplify the problem for 
him.” This goes to the root of the matter. There is, in my judg- 
ment, no fundamental biological problem which is not exhibited in 
a simpler form by plants than animals. It is possible, however, that 
the distaste which seems to exist amongst our biologists for physio- 
logical botany may be duein some measure to the extremely physical 
point of view from which it has been customary to treat it on the 
Continent. It is owing in great measure to the method of Mr. 
Darwin’s own admirable researches that in this country we have 
been led to a more excellent way. The work which has been lately 
done in England seems to me full of the highest promise. Mr, 
Francis Darwin and Mr. Gardiner have each in different directions 
shown the entirely new point of view which may be obtained by 
treating plant phenomena as the outcome of the functional activity 
of protoplasm. I have not the least doubt that by pursuing this 
path English research will not merely place vegetable physiology, 
which has hitherto been too much under the influence of Lamarck- 
ism, on a more rational basis, but that it will also sensibly react, as 
it has done often before, on animal physiology. 

There is no part of the field of physiological botany which has 
yielded results of more interest and importance than that which 
relates to the action of ferments and fermentation; and I could 
hardly give you a better illustration of the purely biological method 
of treating it. I believe that these results, wonderful and fascinat- 
ing as they are, afford but a faint indication of the range of those 
that are still to be accomplished. The subject is one of extreme 
intricacy, and it is not easy to speak about it briefly. To begin 
with, it embodies two distinct groups of phenomena which have in 
reality very little which is essential in common. 

What are usually called ferments are perhaps the most remark- 
able of all chemical bodies, for they have the power of effecting very 
profound changes in the chemical constitution of other substances, 
although they may be present in very minute quantity ; but, which 
is their most singular and characteristic property, they themselves 
remain unchanged in the process. It may be said without hesita- 
tion that the whole nutrition of both animals and plants depends on 
the action of ferments. The organism is incapable of using solid 
nutrient matter for the repair and extension of its tissues ; it must 
be first brought into a soluble form before it can be made available, 
and this change is generally brought about by the action of a fer- 
ment. Animal physiology has long been familiar with the part 
played by these bodies, and it may be said that no small part of the 
animal economy is made up of organs required either for the manu- 
facture of ferments or for the exposure of ingested food to their 
action. It may seem strange at first sight to speak of analogous 
processes taking place in plants, but it must be remembered that 
plant nutrition includes two very distinct stages. Certain parts of 
plants build up, as every one knows, from external inorganic 
materials substances which are available for the construction of new 
tissues. It might be supposed that these are used up as fast as they 
are formed. But it is not so; the life of the plant is not a con- 
tinuous balance of income and expenditure. On the contrary, 
besides the general maintenance of its structure, the plant has to 
provide from time to time for enormous resources to meet such ex- 
hausting demands as the renewal of foliage, the production of 
flowers, and the subsequent maturing of fruit. 

In such cases the plant has to draw on an accumulated store of 
solid food, which has rapidly to be converted into the soluble form 
in which alone it is competent to be drawn off through the tissues 
to the seat of consumption. And I do not doubt, for my part, that 
in such cases ferments are brought into play of the same kind and 
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in the same way as in the animal economy. Take such a simple 
case as a potato tuber. This is a mass of cellular tissue, the cells 
of which are loaded with starch. We may either dig up the tuber 
and eat the starch ourselves or we may leave it in the ground, in 
which case it will be consumed in providing material for the growth 
of a potato-plant next year. But the processes by which the in- 
soluble starch is made available for nutrition are, I cannot doubt, 
closely similar in either case. 
When we inquire further about these mysterious and all-important 

bodies the answer we can give is extremely inadequate. It is very 
difficult to obtain them in amount sufficient for analysis or in a state 
of purity. We know, however, that they are closely allied to albu- 
minoids, and contain nitrogen in-varying proportion. Papain, which 
is a vegetable ferment derived from the fruit of the papaw, and 
capable of digesting most animal albuminoids, is said to have the 
same ultimate composition as the pancreatic ferment and of pep- 
tones, bodies closely allied to proteids ; the properties of all three 
bodies are, however, very different. It seems clear, nevertheless, 
that ferments must be closely allied to proteids, and like these 
bodies, they are no doubt directly derived from protoplasm. 

I need not remind you that, unlike other constituents of plant 
tissues, protoplasm, as a condition of its vitality, is in a constant 
state of molecular activity. The maintenance of this activity in- 
volves the supply of energy, and this is partly derived from the 
waste of its own substance. This ‘‘self-decomposition” of the 
protoplasm liberates energy, and in doing so gives rise to a number 
of more stable bodies than protoplasm. Some of these are used up 
again in nutrition ; others are thrown aside and are never drawn 
again into the inner circle of vital processes. In the animal 
organism, where the strictest economy of bulk is a paramount neces- 
sity, they are promptly got rid of by the process of excretion. In 
the vegetable economy these residual products usually remain. And 
it is for this reason, I may point out, that the study of the chemistry 
of plant nutrition appears to me of such immense importance. The 
record of chemical change is so much more carefully preserved, and 
the probability of our being able to trace the changes it has followed 
is consequently far more likely to be attended with success. 

This preservation in the plant of the residual by-products of 
protoplasmic activity no doubt accounts for the circumstance which 
otherwise is extremely perplexing—the profusion of substances 
which we meet with in the vegetable kingdom to which it is hard to 
attribute any useful significance. It seems probable that ferments 
in a great many cases belong to the same category. I imagine that 
it is in some degree accidental that some of them have been made 
use of, and thus the plant has been able to temporarily lock up 
accumulations of food, to be drawn upon in future phases of its life 
with the certainty that they would be available. Without the fer- 
ments the key of the storehouse would be lost irretrievably. 

Plants, moreover, are now known to possess ferments, and the 
number will doubtless increase to which it is difficult to attribute 
any useful function. Papain, to which I have already alluded, 
abounds in the papaw, but it is not easy to assign to it any definite 
function ; still less is it easy, on teleological grounds, to account for 
the rennet ferment contained in the fruits of an Indian plant, 
Ue ee coagulans, and admirably investigated by Mr. Sheridan 

ea, 
Having dwelt so far on the action of ferments, we may now turn 

to fermentation and that other kind of change in organic matter 
called ‘‘ putrefaction,” which is known to be closely allied to fer- 
mentation. Ferments and fermentation, as I have already remarked, 
have very little to do with one another ; and it would save con- 
fusion and emphasise the fact if we ceased to speak of ferments, but 
used some of the alternative names which have been proposed for 
them, such as zyzzases or enzymes. 

The classical case of fermentation, which is the root of our whole 
knowledge of the subject, is that of the conversion of sugar into 
alcohol. Its discovery has everywhere accompanied the first stages 
of civilisation in the human race. Its details are now taught in our 
text-books; and I should hardly hope to be excused for referring to 
it in any detail if it were not necessary for my purpose to draw your 
attention more particularly to one or two points connected with it. 

Let us trace what happens in a fermenting liquid. It becomes 
turbid ; it froths and effervesces ; the temperature sensibly increases ; 
this is the first stage. After this it begins to clear; the turbidity 
subsides as a sediment; the sugar which the fluid at first contained 
has in great part disappeared, and a new ingredient, alcohol, is 
found in its place. 

It is just fifty years ago that the great Dutch biologist Schwann 
made a series of investigations which incontrovertibly demonstrated 
that both fermentation and putrefaction were due to the presence 
of minute organisms which live and propagate at the expense of 
the liquids in which they produce as a result these extraordinary 
changes. The labours of Pasteur have confirmed Schwann’s re- 

sults, and—what could not have been foreseen—have extended the 
possibilities of this field of investigation to those disturbances in the 
vital phenomena of living organisms themselves which we include 
under the name of “disease,” and which, no one will dispute, are 
matters of the deepest concern to every one of us. 

Now, at first sight, the conversion of starch into sugar by means 
of diastase seems strikingly analogous to the conversion of sugar 
into alcohol. It is for this reason that the phenomena have been 
so long associated. But it is easy to show that they are strikingly 
different. Diastase is a chemical substance of obscure composition, 
it is true, but inert and destitute of any vital properties, nor is it 
affected by the changes it induces. Yeast, on the other hand, 
which is the active agent in alcoholic fermentation, is a definite 
organism; it enormously increases during the process, and it 
appears to me impossible to resist the conclusion that fermentation 
is a necessary concomitant of the peculiar conditions of its life. 
Let me give you a few facts which go to prove this. In the first 
place, you cannot ferment a perfectly pure solution of sugar. The 
fermentible fluid must contain saline and nitrogenous matters 
necessary for the nutrition of the yeast protoplasm. In pure sugar 
the yeast starves. Next, Schwann found that known protoplasmic 
poisons, by killing the yeast-cells, would prohibit fermentation. 
He found the same result to hold good of putrefaction, and this 
is the basis of the whole theory of antiseptics. Nor can the 
action of yeast be attributed to any ferment which the yeast 
secretes. It is true that pure cane-sugar cannot be fermented, 
and that yeast effects the inversion of this, as it is called, into 
glucose and lzvulose. It does this by a ferment which can be 
extracted from it, and which is often present in plants. But you 
can extract nothing from yeast which will do its peculiar work 
apart from itself. Helmholtz made the crucial experiment of sus- 
pending a bladder full of boiled grape-juice in a vat of fermenting 
must: it underwent no change; and evena film of blotting-paper 
has been found a sufficient obstacle to its action. We are driver, 
then, necessarily to the conclusicn that in the action of ‘‘ ferments,” 
or zymases, we have to do with a chemical—z.ec., a purely physical 
process ; while in the case of yeast we encounter a purely physio- 
logical one. 
How, then, is this action to be explained? Pasteur has laid 

stress on a fact which had some time been known, that the produc- 
tion of alcohol from sugar is a result of which yeast has not the 
monopoly. If ripening fruits, such as plums, are kept in an atmo- 
sphere free from oxygen, Bérard found that they, too, exhibit this 
remarkable transformation; their sugar is converted appreciably 
into alcohol. On the other hand, Pasteur has shown that if yeast 
is abundantly supplied with oxygen it feeds on the sugar of a fer- 
mentible fluid without producing alcohol. But under the ordinary 
circumstances of fermentation its access to oxygen is practically 
cut off; the yeast, then, is in exactly the same predicament as the 
fruit in Bérard’s experiment. Sugar is broken up into carbon 
dioxide and alcohol in an amount far in excess of the needs of 
mere nutrition. In this dissociation it can be shown that an 
amount of energy is set free in the form of heat equal to about 
one-tenth of what would be produced by the total combustion of 
an equivalent amount of grape-sugar. If the protoplasm of the 
yeast could, with the aid of atmospheric oxygen, completely de- 
compose a unit of grape-sugar, it would get ten times as much 
energy in the shape of heat as it could get by breaking it up into 
alcohol and carbon dioxide. It follows, then, that to do the same 
amount of growth in either case it must break up ten times as 
much sugar without a supply of oxygen as with it. And this 
throws light on what has always beenone of themost remarkable facts 
about fermentation—the enormous amount of change which the 
yeast manages to effect in proportion to its own development. 

There are still two points about yeast which deserve attention 
before we dismiss it. When a fermenting liquid comes to contain 
about 14 per cent. of alcohol the activity of the yeast ceases, quite 
independently of whether the sugar is used up or not. In other 
cases of fermentation the same inhibiting effect of the products of 
fermentation is met with. Thus lactic fermentation soon comes to 
an end unless calcium carbonate or some similar substance be 
added, which removes the lactic acid from the solution as fast as it 
is formed. 

The other point is that in all fermentations, besides what may 
be termed the primary products of the process, other bodies are 
produced. In the case of alcoholic fermentation the primary bodies 
are alcohol and carbon dioxide, the secondary succinic acid and 
glycerine. Delpino has suggested that these last are residual pro- 
ducts derived from that portion of the fermentible matter which is 
directly applied to the nutrition of the protoplasm. 

Yeast, itself the organism which effects the remarkable changes 
on which I have dwelt, is somewhat ofa problem, It is clear 
that it is a fungus, the germs of which must be ubiquitous in the 
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atmosphere. It is difficult to believe that the simple facts which 
are all we know about it constitute its entire life history. It is 
probably a transitory stage of some more complicated organism. 

I can only briefly refer to putrefaction. This is a far more com- 
plex process than that which I have traced in the case of alcoholic 
fermentation. In that nitrogen is absent, while it is an essential 
ingredient in albuminoids, which are the substances which under- 
go putrefactive changes. But the ‘general principles are the 
same. Here, too, we owe to Schwann the demonstration of the 
fact that the effective agents in the process are living organisms. 
If we put into a flask a putrescible liquid such as broth, boil it 
for some time, and during the process of boiling plug the mouth 
with some cotton wool, we know that the broth will remain long 
unchanged, while if we remove the wool putrescence soon begins. 
Tyndall has shown that if we conduct the experiment on one of 
the high glaciers of the Alps the cotton wool may be dispensed 
with. We may infer, then, that the germs of the organisms which 
produce putrefaction are abundant in the lower levels of the atmo- 
sphere, and are absent from the higher. They are wafted about by 
currents of air; but they are not imponderable, and in still air 
they gradually subside. Dr. Lodge has shown that air is rapidly 
cleared of suspended dust by an electric discharge, and this, no 
doubt, affords a simple explanation of the popular belief that 
thunderous weather is favourable to putrefactive changes. 

Cohn believes that putrefaction is due to an organism called 
Bacterium termo, which plays in it the same part that yeast does 
in fermentation. This is probably too simple a statement, but 
the general phenomena are nevertheless similar. There is the 
same breaking down of complex into simpler molecules ; the same 
evolution of gas, especially carbon dioxide ; the same rise of tem- 
perature. The more or less stable products of the process are in- 
finitely more varied, and it is difficult, if not impossible, to say, in 
the present state of our knowledge, whether in most cases they are 
the direct outcome of the putrefactive process or residual products 
of the protoplasmic activity of the organisms which induce it. 
Perhaps, on the analogy of the higher plants, in which some of 
them also occur, we may attribute to the latter category certain 
bodies closely resembling vegetable alkaloids; these are called 
ptomains, and are extremely poisonous. Besides such bodies, 
Bacteria undoubtedly generate true ferments and peculiar colouring 
matters. But there is in most cases of putrefaction a profusion 
of other substances, which represent the various stages of the 
breaking up of the complex proteid molecule, and are often them- 
selves the outcome of subsidiary fermentations. 

These results are of great interest from a scientific point of view. 
But their importance at the present moment in the study of cer- 
tain kinds of disease can hardly be exaggerated. I have already 
mentioned Henle as having first found the true clue to animal 
histology in the structure of plants. As early as 1840 the same 
observer indicated the argument for regarding contagious diseases 
as due to living organisms. I will state his argument in the words 
of De Bary, whose ‘‘ Lectures on Bacteria,” the last work which 
we owe to his gifted hand, I can confidently recommend to y ou 
as a luminous but critical discussion of a vast mass of difficult and 
conflicting literature. 

It was, of course, clear that contagion must be due to§tbe com- 
munication of infectious particles or contagia. These contagia, 
although at the time no one had seen them, Henle pointed out, 
“have the power, possessed, as far as we know, by living creatures 
only, of growing under favourable conditions, and of multiplying 
at the expense of some other substance than their own, and _there- 
fore of assimilating that substance.” Henle enforced his view by 
comparison with the theory of fermentation which had then been 
promulgated by Schwann. But for many years his views found no 
favour. Botanists, however, as in so many other cases, struck on 
the right path, and from about the year 1850 steady progress, in 
which De Bary himself took a leading part, was made in showing 
that most of the diseases of plants are due to parasitic infection. 
The reason of this success was obvious: the structure of plants 
make them more accessible to research, and the invading parasites 
are larger than animal contagia. On the animal side all real pro- 
gress dates from about 1860, when Pasteur, having established 
Schwann’s theory of fermentation on an impregnable basis, took up 
Henle’s theory of living contagia. 
The only risk now is that we may get on too fast. To put the 

true theory of any one contagious disease on as firm a basis as that 
of alcoholic fermentation is no easy matter to accomplish. But I 
believe that this is, notwithstanding a flood of facile speculation 
and imperfect research, slowly being done. 

There are two tracts in the body which are obviously accessible 
to such minute organisms as bacteria, and favourable for their 
develcpment. These are the alimentary canal and the blood. In 
case of the former there is evidence that every one of us possesses 

quite a little flora of varied forms and species. They seem for the 
most part, in health, to be comparatively innocuous ; indeed, it is 
believed that they are ancillary to and aid digestion. But it is easy 
to see that other kinds may be introduced, or those already present 
may be called into abnormal activity, and fermentative processes 
may be set up of a very inconvenient kind. These may result in 
mere digestive disorder or in the production of some of those 
poisonous derivatives of proteids of which I have spoken, the effect 
of which upon the organism of the part may be most disastrous, 

The access of bacteria to the blood is a far more serious matter. 
They produce phenomena the obvious analogy of which to fermen- 
tative processes has led to the resulting diseases being called 
zymotic. Take, for example, the disease known as “ relapsing 
fever.” This is contagious. After a period of incubation violent 
fever sets in, which lasts for something less than a week, is then 
followed by a period of absence, to be again followed in succession 
by one or more similar attacks, which ultimately cease. Now you 
will observe that the analogy to a fermentative process is very close. 
The period of incubation is the necessary interval between the 
introduction of the germ and its vegetative multiplication in 
sufficient numbers to appreciably affect the total volume of the 
blood. The rise in temperature and the limited duration of the 
attack are equally, as we have seen, characteristic of fermentative 
processes, while the bodily exhaustion which always follows fever is 
the obvious result of the dissipation by the ferment organisms of nutri- 
tive matter destined for the repair of tissue waste. During the presence 
of this fever there is present in the blood an organism, Sfirochete 
Obermeteri, so named after its discoverer. This disappears when 
the fever subsides. It is found that if other individuals are inocu- 
lated with blood taken from patients during the fever attack the 
disease is communicated, but that this is not the case if the inocu- 
lation is made during the period of freedom. The evidence then 
seems clear that this disease is due to a definite organism. The 
interesting point, however, arises, why does the fever recur? and 
why eventually cease? The analogy of fermentation leads to the 
hypothesis that, as in the case of yeast, the products of its action 
inhibit after a time the further activity of the Sfzvochete. The 
inhibiting substance is, no doubt, eventually removed partially from 
the blood by its normal processes of depuration, and the surviving 
individuals of Sfzrochete can then continue their activity, as in 
lactic fermentation. With regard to the final cessation of the 
disease, there are facts which may lead one to suppose that in this, 
as in other cases, sufficient of the inhibiting substance ultimately 
remains in the organism to protect it against any further outbreak of 
activity on the part of the Spzvochete. 

Here we have an example of a disease which, though having a 
well-marked zymotic character, is comparatively harmless. In 
anthrax, which is known to be due to Bacillus subtilis, we have 
one which is, on the contrary, extremely fatal. I need not enter 
into the details. It is sufficient to say that there is reason to believe 
that the Bacz//us produces, as one of those by-products of proto- 
plasmic destruction to which I have already alluded, a most virulent 
poison. But the remarkable thing is that this Bacz//ws, which can 
be cultivated externally to the body, if kept at a heightened tem- 
perature, can be attenuated in its virulence. It drops, in fact, the 
excretion of the poison. Itis then found that if injected into the 
blood it does no mischief, and what is more extraordinary, if the 
Zacillus in its most lethal form is subsequently introduced it too 
has lost its power. The explanation of the immunity in this case 
is entirely different to that which was suggested by a consideration 
of the facts of relapsing fever. The researches of Metschnikoff 
have led to the hypothesis that in the present case the white-blood 
corpuscles destroy the Bacz//us. When they first come into contact 
with these in their virulent form they are unable to touch them, 
But if they have been educated by first having presented to them 
the attenuated form they find no difficulty in grappling with the 
malignant. This is a very remarkable view. I should not have 
put it before you had there not been solid reasons for regarding the 
idea of the education of protoplasm with scientific respect. The 
plasmodia of the myxomycetes, which consist of naked protoplasm, 
are known to become habituated to food which they at first reject, 
and the researches of Beyerinck on the disease known as ‘‘ gum- 
ming” in plants have apparently shown that healthy cells may be 
taught, as it were, to produce a ferment which otherwise they would 
not excrete. 

If Metschnikoff’s theory be true we have a rational explanation 
of vaccination and of preventive inoculation generally, It is 
probably, however, not the only explanation. And the theory of the 
inhibitive action upon itself ofthe products of the ferment-organism’s 
own activity is still being made the basis of experiment. In fact, 
the most recent results point to the possibility of obtaining protection 
by injecting into the blood substances artificially obtained, entirely 
independent of the organisms whose development they inhibit. 
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It is impossible for me to touch on these important matters at any 
greater length, but I doubt if the theory of fermentation, as 
applied to the diseases of organisms, has as yet more than opened 
its first page. It seems to me possible that, besides the rational 
explanation of zymotic diseases, it may throw light on others where, 
owing to abnormal conditions, the organism, as in the case of 
Berard’s plants, is itself the agent in its own fermentative processes. 
And now I must conclude. I have led you, I am afraid, a too 

lengthy and varied a journey in the field of botanical study. But 
+o sum up my argument: I believe I have shown you that at the 
bottom of every great branch of biological inquiry it has never 
been possible to neglect the study of plants; nay, more, that the 
study of plant-life has generally given the key to the true course of 
investigation. Whether you take the problems of geographical 
distribution, the most obscure points in the theory of organic evo- 
lution, or the innermost secrets of vital phenomena, whether in 
health or disease, not to consider plants is still, in the words of 
Mr. Darwin, ‘‘a gigantic oversight, for these would simplify the 
problem.” ; 

ABSTRACT OF THE ADDRESS TO THE GEOGRAPHICAL 

SECTION OF THE BRITISH ASSOCIATION, 

By COLONEL Sir “C. W. Witson, R.E., K.C.B., K.C.M.G., 
D.C.L., LL.D., F.R.S., F.R.G.S., DirEcTOR-GENERAL OF 
THE ORDNANCE SURVEY, PRESIDENT OF THE SECTION, 

THE great civilisations of high antiquity appear to have risen and 
expanded in four riverain districts; Chinese in the basins of the 
Hoang Ho and the Yang-tse-Kiang ; Hindu in those of the Indus 
and the Ganges ; Chaldzean and Assyro-Babylonian in those of the 
Tigris and Euphrates; and Egyptian in that of the Nile. India is 
separated from China, on the one hand, by rugged, lofty monntain 
ranges, and the high-lying plateau of Thibet ; and from Mesopo- 
tamia, on the other, by the Suleiman Mountains and the Perso- 
Afghan plateau. Intercommunication between these early seats of 
man’s activity must, therefore, have been of slow growth. From 
Mesopotamia, on the contrary, there is easy access to the Nile basin 
by way of Syria and Palestine, and there are indications of traffic 
between these districts at a very remote period. Enquiry into the 
causes which first led to intercommunication and into the means by 
which it was effected is needless. Desire of gain, lust of power, 
were as much a part of human nature in the earliest ages as they are 
now. The former induced the pioneers of commerce to feel their 
way across trackless deserts, and to brave the hidden dangers of the 
sea ; and for nearly three hundred years it led gallant men to seek a 
way to the wealth of India through the ice-laden seas of the Arctic 
region. The latter brought the great empires of Assyria and Egypt 
into hostile conflict, and carried Alexander to the banks of the Oxus 
and the Indus ; and it is largely answerable for the land-hunger of 
European states in our own generation. 

Nations rise, fall, and disappear, but commerce extends in ever- 
widening circles, and knows no limits. Efforts are constantly being 
made to discover and open up new fields of commercial activity and 
to connect the great centres of commerce by quicker and shorter 
trade routes. The earliest traffic was conducted by land; men 
travelled together in caravans for mutual protection, and rested 
where food and water were to be obtained ; at the most important of 
these halting places cities were founded. As trade extended it 
became necessary to carry goods through independent tribes or 
countries which often insisted on retaining the transit trade in their 
own hands, and this led to the rise of cities at points convenient for 
the transfer of loads and the exchange of the commodities of one 
country for those of another. Generally speaking this early overland 
trade was co-extensive with the geographical limit of the camel. 
Next in order to land traffic came that by water, first on rivers, then 
on the sea; and cities naturally sprang up at places on the coast 
where the merchandise brought down the rivers in boats could, 
conveniently and safely, be transferred to galleys or ships suitable 
for coasting. Increased knowledge of the globe, improvements in 
the art of shipbuilding, and the invention of the steam-engine have 
gradually led to the ocean traffic of the present day, conducted by 
large steamers which, regardless of wind and tide, follow the most 
direct course from one point to another. The trade routes of the 
world are subject to two great modifying influences, one physical, 
the other political. The inland trade of India, for instance, can only 
reach Central Asia and the West by way of Herat or Bamian; 
caravan roads across the deserts of Asia and Africa must follow lines 
of springs or wells; climatic conditions render all Polar routes 
umpracticable ; and the removal of a physical obstacle, by the con- 
Struction of the Suez Canal, is now causing a remarkable 
redistribution of the channels of commerce. So, too, disturbance of 
traffic by war, or its designed destruction by conquerors ; and great 
political changes, such as the establishment of the Persian Empire, 

the rise of Rome, the disruption of the Roman Empire, and the 
advent of the Arabs to power in Western Asia, divert trade from its 
accustomed routes and force it into new channels, to the ruin of 
some cities and states and the enrichment of others. The general 
tendency of trade so diverted is to seek, where possible, a maritime 
route, for water transport is not only less costly but less liable to 
interruption than land transport. 

India, partly from its geographical position, partly from the 
character of its people, has always played a passive role in commerce, 
and allowed the initiative in commercial enterprise to rest with the 
West. The greatest advantages have always been derived from the 
possession of the trade between the East and the West, and, from a 
remote period, the nations of the world have contended for this 
rich prize. One state after another has obtained and lost the prize ; 
England now holds it, but if she is to keep what she has obtained 
there must be a far closer study than there has hitherto been, of 
geography and terrestrial phenomena in their relation to commerce. 
~Since the discovery of the Cape route there has been one long 

struggle for the possession of the commerce of India; who should 
be the carriers and distributors of Indian commodities was for 
more than two and a half centuries a much contested point amongst 
the maritime nations of the West. At first there seems to have 
been a general acquiescence in the claim of the Spaniards and 
Portuguese to a monopoly of the southern sea-routes, and this led 
to those heroic efforts to find a north-east or north-west passage to 
India which have so greatly added to our geographical knowledge. 
Failure in this direction was followed by attempts to reach India 
by the Cape in the face of the hostile attitude of Spain and Portu- 
gal. The mighty events which in turn transferred wealih and com- 
merce from Lisbon to Antwerp, Amsterdam, and the banks of 
the Thames are matter of history, and it is scarcely necessary to say 
that at the close of the Napoleonic wars, England remained undisputed 
mistress of the sea, and had Lecome not only the carrier of all 
ocean-borne traffic, but the distributing centre of Indian goods to 
the whole world. A period of keen competition for a share in the 
commerce of India has again commenced amongst the states of 
Europe, and symptoms of a coming change in the carrying and 
distributing trade have been increasingly apparent since Africa 
was, separated from Asia, nearly twenty years ago, by the genius of 
M. de Lesseps. . 

The opening of the Suez Canal, by diverting trade from the Cape 
route to the Mediterranean, has produced and is still producing 
changes in the intercourse between the East and the West which 
affect this country more nearly, perhaps, than any other European 
state. The changes have been in three directions. 

First. An increasing proportion of the raw material and pro- 
ducts of the East is carried direct to Mediterranean ports, by 
ships passing through the Canal, instead of coming, as it once did, 
to England for distribution. Thus Odessa, Trieste, Venice, and Mar- 
seilles are becoming centres of distribution for Southern and Central 
Europe, as Antwerp and Hamburg are for the North; and our 
merchants are thus losing the profits they derived from transhipping 
and forwarding Eastern goods to Europe. It is true that the carry- 
ing trade is still, to a very great extent, in English hands; but 
should this country be involved in a European war the carrying 
trade, unless we can efficiently protect it, will pass to others, and it 
will not readily return, Continental manufacturers have always 
been heavily handicapped by the position England has held since 
the commencement of the century, and the distributing trade 
would doubtless have passed from us in process of time. The 
opening of the Canal has accelerated the change to the detriment 
of English manufactures, and consequently of the national wealth ; 
and it must tend to make England less and less each year the 
emporium of the world. We are experiencing the results of a 
natural law that a redistribution of the centres of trade must follo 
a rearrangement of the channels of commerce. : 

Second. The diversion of traffic from the Cape route has led to 
the construction of steamers for special trade to India and the East 
through the Canal. On this line coaling stations are frequent, and 
the seas, excepting in the Bay of Biscay, are more tranquil than on 
most long voyages. The result is that an inferior type of vessel, both 
as regards coal-stowage, speed, endurance, and seaworthiness has 
been built. These ‘‘ canal-wallahs,” as they are sometimes called, 
are quite unfitted for the voyage round the Cape, and should the 
Canal be blocked by war or accident, they would be practically use- 
less in carrying on our Eastern trade. Since the Canalhas been 
deepened they have improved, for it has been found cheaper to 
have more coal-stowage, but they are still far from being available 
for the long voyage round the Cape. Had the Canal not been 
made, a large number of fine steamers would gradually have been 
built for the Cape route, and though the sailing ships which formerly 
carried the India and China trade would have held their own 
longer, we should by this time have had more of the class of 
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steamer that would be invaluable to us in war time, and our 
trade would not have been liable, as it is now, to paralysis by the 
closing of the Canal. 

Third. Sir William Hunter has pointed out that, since the 
opening of the Canal, India has entered the market as a competitor 
with the British workman; and that the development of that part 
of the empire as a manufacturing and food-exporting country will 
involve changes in Erglish production which must for a time be 
attended by suffering and loss. Indian trade has advanced by 
rapid strides, the exports of merchandise have risen from an 
average of 57 millions for the five years preceding 1874 to 88 
millions in 1884, and there has been an immense expansion in the 
export of bulky commodities. Wheat, which occupied an insignifi- 
cant place in the list of exports, is now a great staple of Indian 
commerce, and the export has risen since 1873 from 1 to 21 
million hundredweight. It is almost impossible to estimate the 
ultimate dimensions of the wheat trade, and it is only the fore- 
runner of other trades in which India is destined to compete keenly 
with the English and European producers. 

The position in which England has been placed by the opening of 
the Canal isin some respects similar to that of Venice after the 
discovery of the Cape route ; but there is a wide difference in the 
spirit with which the change in the commercial routes was accepted. 
Venice made no attempt to use the Cape route, and did all she 
could to prevent others from taking advantage of it; England, 
though by a natural instinct she opposed the construction of the 
Canal, was one of the first to take advantage of it when opened, 

_ and so far as the carrying trade is concerned she has hitherto suc- 
cessfully competed with other countries, 

The increasing practice of the present day is for each maritime 
country to import and carry the Indian and other commodities it 
requires, and we must be prepared for a time when England will no 
longer be the emporium of Eastern commerce for Europe, or possess 
so large a proportion as she now does of the carrying trade. So 
great, however, is the genius of the English people for commercial 
enterprise, and so imbued are they with the spirit of adventure, that 
we may reasonably hope loss of trade in one direction will be com- 
pensated by the discovery of new fields of commercial activity. 
The tendency at present is to shorten sea-routes by maritime 
canals ; to construct canals for bringing ocean-going ships to inland 
centres of industry ; and to utilise water carriage, wherever it may 
be practicable, in preference to carriage by land. For a correct 
determination of the lines which these shortened trade routes and 
great maritime canals should follow, a sound knowledge of geo- 
graphy and of the physical condition of the earth is necessary ; and 
instruction in this direction should form an important feature in 
any educational course of commercial geography. The great 
problem of the future is the inland carrying trade, and one of the 
immediate commercial questions of the day is—who is to supply 
the interiors of the great continents of Asia and Africa, and other 
large areas not open to direct sea traffic ? 

The question of supplying European goods to one portion of 
Central Asia has been partially solved by the remarkable voyage 
of Mr. Wiggins last year, and by the formation of the company of 
the ‘‘ Phoenix Merchant Adventurers.” Mr. Wiggins started from 
Newcastle-on-Tyne for Yeniseisk, the first large town on the 
Yenesei, some 2,000 miles from the mouth of that river and within 
a few hundred versts of the Chinese frontier. On the 9th October, 
1887, he cast anchor and landed his cargo in the heart of Siberia. 
The exploit is one of which any man might well be proud, butin Mr. 
Wiggins’s case there is the additional merit that success was the 
result of conviction arrived at by a strict method of induction, that 
the Gulf Stream passed through the Straits into the Kara Sea and 
that its action, combined with that of the immense volume of 
water brought down by the Obi and Yenisei, would free the sea 
from ice and render it navigable for a poxtion of each year. The 
attempts of England to open up commercial relations with the in- 
terior of Africa have too often been marked by want, if not open 
contempt, of geographical knowledge, and by a great deficiency of 
foresight ; but the competition with Germany is forcing this country 
to pay increased attention to African commerce, and the formation 
of such companies as the British East African Company, the 
African Lakes Company and the Royal Niger Company is a happy 
omen for the future. 

I am afraid that I have frequently travelled beyond the sphere of 
geography. My object has been to draw attention to the supreme 
importance to this countiy of the science of commercial geography. 
That science is not confined to a knowledge of the localities in 
which those products of the earth which have a commercial value 
are to be found, and of the markets in which they can be sold with 
the greatest profit. Its higher aims are to divine, by a combination 
of historical retrospect and scientific foresight, the channels through 
which commerce will flow in the future, and the points at which 

new centres of trade must arise in obedience to known laws. A 
precise knowledge of the form, size, and geological structure of the 
globe ; of its physical features ; of the topographical distribution of 
its mineral and vegetable products, and of the varied forms of ani- 
mal life, including man, that it sustains; of the influence of geo- 
graphical environment on man and the lower animals ; and of the 
climatic conditions of the various regions of the earth, is absolutely 
essential to a successful solution of the many problems before us, 
If England is to maintain her commanding position in the 
world of commerce she must approach these problems in the spirit 
of Prince Henry the Navigator, and by high scientific training fit 
her sons to play their part like men in the coming struggle for com- 
mercial supremacy. The struggle will be keen, and victory will 
rest with those who have most fully realised the truth of the maxim 
that “‘ knowledge is power.” 

I may add that if there is one point clearer than another in the 
history of commerce it is this ; that when a state cannot effectually 
protect its carrying trade in time of war, that trade passes from it 
and does not return. If England is ever found wanting in the 
power to defend her carrying trade, her fate will only too surely, 
and I might almost say justly, be that of Venice, Spain, Portugal 
and Holland. 

In Africa the existence nearly everywhere of a wide coast plain 
with a deadly climate, and the difficulties attending land transport 
in a country where the usual beasts of burden, such as the camel, 
the ox, the horse, and the mule, cannot be utilised, will probably 
for many years retard the development of the land trade. On the 
other hand, the Congo with its wide-reaching arms, the Niger, the 
Nile, the Zambesi, the Shiré, and the great lakes Nyassa, Tan- 
ganyika, and the Victoria and Albert Nyanzas offer great facility 
for water transport, and afford easy access to the interior without 
traversing the pestilential plains. Already steamers ply on most of 
the great waterways—each year sees some improvement in this re- 
spect ; and a road is incourse of construction from Lake Nyassa to 
Tanganyika which will tend, if Arab raiders can be checked, to 
divert inland traffic from Zanzibar to Quilimane, and will become 
an important link in what must be one of the great trade routes in 
the future. It is possible, I believe, with our present knowledge 
of Africa, and by a careful study of its geographical features, to 
foresee the lines along which trade routes will develop themselves 
and the points at which centres of trade will arise; but I have 
already detained you too long, and will only venture to indicate 
Sawakin, Mombasa, Quilimane, or some point near the mouth of 
the Zambesi, and Delagoa Bay, as places on the east coast of Africa 
which, from their geographical position, must eventually become of 
great importance as outlets for the trade of the interior. 

The future of Africa presents many difficult problems, some of 
which will no doubt be brought to your notice during the discussion 
which, I trust, will follow the reading of the African papers; and 
there is one especially—the best means of putting an end to slave- 
hunting and the slave-trade—which is now happily attracting con- 
siderable attention. It is surely not too much tohope that the 
nations which have been so eager to annex African soil will re- 
member the trite saying that “* property has its duties as well as its 
rights,” and that one of the most pressingly important of the duties 
imposed upon them by their action is to control the fiends in human 
form who, of set purpose, have laid waste some of the fairest 
regions of the earth, and imposed a reign of terror throughout 
Equatorial Africa. 

ABSTRACT OF THE ADDRESS TO THE MECHANICAL 

SCIENCE SECTION OF THE BRITISH ASSOCIATION. 

By WiLit1am Henry PREECE, F.R.S., M.Inst.C.E., ETC., 

PRESIDENT OF THE SECTION. 

“‘Cansr thou send lightnings, that they may go, and say unto thee, 
Here we are?” were pregnant words addressed to Job unknown 
centuries ago. They express the first recorded idea in history of 
the potentiality of electricity to minister to the wants of mankind. 
From Job to Franklin is a long swing in the pendulum of time. It 
was not until that American philosopher brought down atmospheric 
electricity by his kite-string in 1747, and showed that we could lead 
it where we willed, that we were able to answer the question 
addressed to the ancient patriarch. Nearly another century elapsed 
before this mysterious power of nature was fairly conquered. It has 
been during this generation, and during the life of the British 
Association, that electricity has been usefully employed ; and it is 
because I have taken a subordinate position in inaugurating nearly 
all of its practical applications, that I venture to make the develop- 
ments of them the text of my address to this section. 

People are singularly callous in matters affecting their own 
personal safety; they will not believe in mysteries, and they ridicule 
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or condemn that which they do not understand. The Church itself 

set its face against Franklin’s ‘‘impious” theories, and he was laughed 
to scorn by Europe’s scientific sons; and even now, though com- 
missions composed of the ablest men of the land have sat and 
reported on Franklin’s work in England, France, and nearly every 
civilised nation, the public generally remains not only ignorant of 
the use of lightning conductors, but absolutely indifferent to their 
erection, and, if erected, certainly careless of their proper main- 
tenance. I found in a church not very far from here the conductor 
leaded into a tombstone, and in a neighbouring cathedral the con- 
ductor only a few inches in the ground, so that I could draw it out 
with my hand. Although I called the attention of the proper 
authorities to the absolute danger of the state of affairs, they 
remained in the same condition for years. 

Wren’s beautiful steeple in Fleet-street, St. Bride’s, was well- 
nigh destroyed by lightning in 1764. A lightning rod was fixed, 
but so imperfectly that it was again struck. In July last (1887) it 
was damaged because the conductor had been neglected, and had 
lost its efficiency. 

As long as points remain points, as long as conductors remain 
conductors, as long as the rods make proper connection with the 
earth, lightning protectors will protect; but if points are allowed 
to be fused, or to corrode away ; as long as bad joints or faulty con- 
nections are allowed to remain; as long as bad earths, or no earths 
exist, so long will protectors cease to protect; and they will become 
absolute sources of danger. Lightning conductors, if properly 
erected, duly maintained, and periodically inspected, are an absolute 
source of safety ; but if erected by the village blacksmith, maintained 
by the economical churchwarden, and never inspected at all, a loud 
‘report will some day be heard, and the beautiful steeple will convert 
the churchyard into a new geological formation. 
We have not yet acquired that mental confidence in the accuracy 

of the laws that guide our procedure in protecting buildings from 
the effects of atmospheric electrical discharges which characterises 
most of the practical applications of electricity. Some of our 
‘cherished principles have only very recently received a rough 
shaking from the lips of Professor Oliver Lodge, F.R.S., who, how- 
ever, has supported his brilliant experiments by rather fanciful 
speculation, and whose revolutionary conclusions are scarcely the 
logical deduction from his novel premises. The whole subject is 
going to be thoroughly discussed at this meeting. 
We are now obtaining much valuable information about the nature 

of lightning from photography. We learn that it does not, as a 
tule, take that zigzag course conventionally used to represent a flash 
on canvas. Its course is much more erratic and sinuous, its con- 
struction more complicated, and pictures have been obtained of dark 
flashes whose vazson détre has not yet been satisfactorily accounted 
for. The network of telegraph wires all over. the country is pecu- 
liarly subject to the effects of atmospheric electricity, but we have 
completely mastered the vagaries of lightning discharges in our 
apparatus and cables. Accidents are now very few and far between. 

The art of transmitting intelligence to a distance beyond the reach 
of the ear and the eye, by the instantaneous effects of electricity, 
had been the dream of the philosopher for nearly a century, when 
in 1837 it was rendered a practical success by the commercial and 
far-sighted energy of Cooke, and the scientific knowledge and 
inventive genius of Wheatstone. The metallic arc of Galvani (1790) 
and the developments of Volta (1796) had been so far improved 
that currents could be generated of any strength, the law of Ohm 
(1828) had shown how they could be transmitted to any distances, 
the deflection of the magnetic needle by Oersted in 1819, and the 
formation of an electro-magnet by Ampére and Sturgeon, and 
the attraction of its armature had indicated how those currents could 
be rendered visible as well as audible. 

Cooke and Wheatstone, in 1837, utilised the deflection of the 
needle to the right and the left to form an alphabet. Morse used 
the attraction of the armature of an electro-magnet to raise a metal 
style to impress or emboss moving paper with visible dots and dashes. 
Steinheil imprinted dots in ink on the different sides of a line on 
paper, and also struck two bells of different sound to affect the ear. 
Breguet reproduced in miniature the actual movements of the 
semaphore then so much in use in France; while others rendered 
practical the favourite idea of moving an indicator around a dial, on 
which tke alphabet and the numerals were printed, and causing it to 
dwell against the symbol to be read—the A, B, C instrument of 
Wheatstone in England, and of Siemens in Germany. Wheatstone 
conceived the notion of printing the actual letters of the alphabet 
in bold Roman type on paper—a plan which was made a perfect 
success by Hughes in 1854. 

At the present moment the needle system of Cooke and Wheat- 
stone, as well as the A, B, C dial telegraph, are very largely used 
in England on our railways and in our smaller post-offices. The 
Morse recorder and the Hughes type-printer are universally used on 

the continent ; while in America the dot and dash alphabet of Morse 
is impressed on the consciousness through the ear by the sound of 
the moving armature striking against the stops that limit its motion. 
In our larger and busier offices the Morse sounder and the bell 
system, as perfected by Bright, are very largely used, while the press 
of this country is supplied with news which is recorded on paper by 
ink dots and dashes at a speed that is almost fabulous. 

Sir William Thomson’s mirror—the most delicate form of the 
needle system—where the vibratory motions of an imponderable 
ray of light convey words to the reader, and his recorder, where the 
wavy motion of a line of ink spirted on paper by the frictionless 
repulsion of electricity performs the same function, are exclusively 
employed on our long submarine cables. 

Bakewell in 1848 showed how it was possible to reproduce fac- 
similes of handwriting anJ of drawing at a distance, and in 1879 
E. A. Cowper reproduced one’s own handwriting, the moving pen 
at one station so controlling the currents flowing on the line wire 
that they caused a similar pen to make similar motions at the other 
distant station. Neither of these plans, the former beautifully 
developed by Caselli and d’Arlincourt, and the latter improved by 
Robertson and Elisha Gray, have yet reached the practical 
stage. 

The perfection of telegraphy has been attained by that chief 
marvel of this electrical age—the speaking telephone of Graham 
Bell. The reproduction of the human voice at a distance, restricted 
only by geographical limits, seems to have reached the confines of 
human ingenuity ; and though wild enthusiasts have dreamt of re- 
producing objects abroad visible to the naked eye at home, no one 
at the present moment can say that such a thing is possible, while in 
face of the wonders that have been done no one dare say that it is 
impossible. 

At the meeting of-the Association in Plymouth in 1877, 1 was 
able for the first time in this country to show the telephone at work. 
Since then its use has advanced with giant strides. There are pro- 
bably a million instruments at work now throughout the civilised 
world. Its development has been regularly chronicled at our meet- 
ings. As far as the receiving part of the apparatus is concerned, it 
remains precisely the same as that which I brought over from 
America in 1877; but the transmitter, ever since the discovery of 
the microphone by Hughes in 1878, has been entirely remodelled. 
Edison’s carbon transmitter was a great step in advance; but the 
modern transmitters of Moseley, Berliner, D’Arsonval, De Jongh, 
leave little to be desired. The disturbances due to induction have 
been entirely eliminated, and the laws regulating the distance to 
which speech is possible are so well known that the specification of 
the circuit required to connect the Land’s End with John O’Groat’s 
by telephone is a simple question of calculation. A circuit has been 
erected between Paris and Marseilles, 600 miles apart, with two 
copper wires of 64 gauge, weighing 540 Ibs. per mile, and conversa- 
tion is easily maintained between those important cities at the cost 
of three francs for three minutes. One scarcely knows which fact is 
the more astounding—the distance at which the human voice can be 
reproduced, or the ridiculously simple apparatus that performs the 
reproduction. But more marvellous than either is the extreme sen- 
sitiveness of the instrument itself, for the energy contained in one 
heat unit (gramme-water-degree) would, according to Pellat, main- 
tain a continuous sound for 10,000 years. 

The influence which electric currents exert on neighbouring wires 
extends to enormous distances, and communication between trains, 
and ships in motion, between armies inside and outside besieged 
cities, between islands and the mainland, has become possible 
without the aid of wires at all, by the induction which is exerted 
through space itself. On the Lehigh Valley Railway, in the United 
States, such a system of telegraphing without wires is in actual 
daily use. 

Electric lighting has become popular, not alone from the beauty 
of the light itself, but from its great hygienic qualities in maintain- 
ing the purity and coolness of the air we breathe. The electric light 
need not be more brilliant than gas, but it must be more healthy. It 
need not be cooler than a wax candle, but it must be brighter, 
steadier, and more pleasant to the eye. In fact, it can be rendered 
the most perfect artificial illuminant at our disposal, for it can illu- 
mine a room without being seen directly by the eye ; it can be made 
absolutely steady and uniform without irritating the retina; it does 
not poison the air by carbonic acid and carbonic oxide, or dirty the 
decorations by depositing unconsumed carbon; it does not destroy 
books or articles of vertu and art by forming water which absorbs 
sulphur acids ; and it does not unnecessarily heat theroom. — 

The production of light by any means implies the consumption of 
energy, and this can be measured in zwafrés, or the rate at which 
this euergy is consumed, A watt is ;ig part of a horse-fower. It 
is a very convenient and sensible unit of power, and will in time re- 
place the meaningless horse-power. { 
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‘The relative heat generation of these illuminants may be estimated 
from these figures. : 

Though the electric light was discovered by Davy in 1810, it was 
not until 1844 that it wasintroduced into our scientific laboratories by 
Foucault ; it was not until 1878 that Jablochkoffand Brush showed 
how to light up our streets effectually and practically ; it was not 
until 1881 that Edison and Swan showed how our homes could be 
illuminated softly and perfectly. 

The greatest development of the electric light has taken place on 
‘board ship. Our Admiralty have been foremost in this work. All 
our warships are gradually receiving their equipment. Our ocean- 
going passenger ships are also now so illumined, and perhaps it is 
here that the comfort, security, and true blessedness of the electric 
light is experienced. 

Railway trains are also being rapidly fitted up. The express 
trains to Brighton have for a long time been so lighted, and now 
several northern railways, notably the Midland, are following suit. 
‘Our rocky coasts and prominent landfalls are also having their 
lighthouses fitted with brilliant arc lamps, the last being St. 
Katherine’s Point on the Isle of Wight, where 60,000 candles throw 
their bright beams over the English Channel, causing many an 
anxious mariner to proceed on his way rejoicing. 

Fontaine showed in Vienna, in 1873, that a dynamo was re- 
versible—that is, if rotated by the energy of a moving machine, it 
would produce electric currents ; or, if rotated by electric currents, 
it would move machinery. An electric current is one form of 
energy. If we have ‘at one place the energy of falling water, we 
can, by means of a turbine and a dynamo, convert a certain portion 
of the energy of this falling water into an electric current. We 
transmit this current through proper conductors to any other place 
we like, and we can again, by means of a motor, convert the energy 
of the current into mechanical energy to do work by moving 
machinery, drawing tramcars, or in any other way. We can in this 
way transmit and utilise 50 per cent. of the energy of the falling 
water wherever we like. The waste forces of nature are thus within 
our reach. The waterfalls of Wales may be utilised in London; 
the torrents of the Highlands may work the tramways of Edinburgh ; 
the wasted horse-power of Niagara may light up New York. The 
falls of Bushmills actually do work the tramway from Portrush to 
the Giant’s Causeway, and those of Bessbrook the line from Newry 
to Bessbrook. 

The practicability of the transmission of energy by currents is 
assured, and the economy of doing this is a mere matter of calcula- 
tion. It is a question of the relative cost of the transmission of fuel 
in bulk, or of the transmission of energy by wire. Coal can be 
delivered in London for 12s. per ton. The mere cost of the up- 
keep of a wire between Wales and London to deliver the same 
amount of energy would exceed this sum tenfold. For long dis- 
tances the transmission of energy is at present out of the question, 
There can be no doubt, however, that for many purposes within 
limited areas the transmission of energy by electricity would be 
very economical and effective. Pumps are worked in the mines of 
the Forest of Dean, cranes are moved in the works of Easton and 
Anderson at Erith, lifts are raised in banks in London; water is 
pumped up from wells to cisterns in the house of Sir Francis Trus- 
cott, near East Grinstead ; ventilation is effected and temperature 
lowered in collieries ; goods, minerals, and fuel can be transmitted 
by telpherage. 

The transmission of power by electricity is thus within the range 
of practice. It can be distributed during the day by the same 
mains which supply currents for light by night. Small industries, 
such as printing, watch-making, tailoring, boot-making, can be 
cheaply supplied with power. It is thus brought into direct com- 
petition with the distribution of power by steam as in America, or 
by air-pressure as in Paris, or by high-pressure water as in London ; 
and the relative advantages and economies of each system are 
simple questions of calculation. When that evil day arrives that 
our supply of natural fuel ceases, then we may look to electricity 
to bring to our aid the waste energies of nature—the heat of the 
sun, the tidal wave of the ocean, the flowing river, the roaring falls, 
and the raging storm. 
The property, which the electric current possesses, of doing work 

upon the chemical constitution of bodies so as to break up certain 
i 
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liquid compounds into their constituent parts, and marshal these 
disunited molecules in regular order according to a definite law 
upon the surfaces of metals in contact with the liquid where the 
current enters and exists, has led to immense industries in electro- 
metallurgy and electro-plating. The extent of this industry may 
be gathered from the fact that there are 172 electro-platers in 
Sheffield and 99 in Birmingham. The term electro-metallurgy was 
originally applied to the electro-deposition of a thin layer of one 
metal on another; but this is now known as electro-plating. 

In 1839 Jacobi in St. Petersburg and Spencer in Liverpool laid 
the foundations of all we know of these interesting arts. Copper 
was deposited by them so as to obtain exact reproductions of coins, 
medals, and engraved plates. The first patents in this country and 
in France were taken out by Messrs. Elkington, of Birmingham, 
who still occupy the foremost position in the country. 

The fine metals, gold and silver, are deposited in thin layers on 
coarser metals, such as German silver, in immense quantities. 
Christofle of Paris deposits annually six tons of silver upon articles 
of use and of art, and if the surfaces so electro-plated were spread 
out continuously they would cover 140 acres. 

The whole of the copper plates used in Southampton for the 
production of our splendid Ordnance survey maps are deposited by 
copper on matrices taken from the original engraved plates, which 
are thus never injured or worn, are always ready for addition or cor- 
rection, while the copies may be multiplied at pleasure and renewed 
at will. 

Nickel-plating, by which the readily oxidisable metals like iron 
are coated with a thin layer of the more durable material nickel, is 
becoming a great industry ; the trappings of harness, the exposed 
parts of machinery, the fittings of cycles and carriages and in- 
numerable articles of daily use are being rendered not only more 
durable but more beautiful. 

The electro-deposition of iron, as devised by Jacobi and Klein, 
in the hands of Prof. Roberts-Austen, F.R.S., is giving very in- 
teresting results. The dies for the coins which were struck at our 
Mint on the occasion of the Jubilee of the Queen, were myodelled in 
plaster, reproduced in intaglio by the electro-deposition of copper, 
and on these copper moulds hard excellent iron in layers of nearly 
I-10th of an inch was deposited. ; 
The extraction of metals from their ores by deposition has re- 

ceived wide application in the case of copper. In 1871 Elkington 
proposed to precipitate copper electrolytically from the fused sul- 
phide of copper and iron known to the copper smelter as ‘‘ regulus.” 
Thin copper plates were arranged to receive the deposited copper 
while the foreign metals, including gold and silver, fell to the 
bottom of the solution, the process being specially applicable, it 
was supposed, to regulus containing small quantities of the precious 
metals. 

The electrical purification of copper from impure “blister 
copper” or ‘‘blade copper” has also made great progress, and 
special dynamos are now made which will, with an expenditure of 
100 horse-power, precipitate 18 tons of copper per week. The 
impure metal is made to form the anode in a bath of sulphate of 
copper, the metal being deposited in the pure form on a thin copper 
cathode. 

Both at Swansea and Widnes immense quantities of copper, in 
spite of the restrictive operations of the copper syndicate, are being 
produced by electro-deposition. Copper steam pipes for boilers 
are now being built up of great firmness, fine texture, and con- 
siderable strength by Mr. Elmore at Cockermouth, by electro- 
deposition on a rotating mandril in a tank of sulphate of copper. 
By this process one ton of copper requires only a little more than 
one ton of coal to raise the requisite steam to complete the opera- 
tion. 

It has been shown that the electrolytic separation of silver from 
gold by similar methods is perfectly practicable. The value of the 
material to be dealt with may be gathered from the fact, communi- 
cated to the ‘‘Gold and Silver Commission” now sitting, that 
nearly 90,000,000 ounces of silver are annually produced, and the 
greater portion of this amount contains sufficient gold to render 
refining remunerative. Although the old acid process of “‘ part- 
ing” gold and silver remains practically undisturbed, there seems 
no reason to doubt that in the future electricity will render us good 
service in this direction as it has already in the purification of 
copper. 

There is not much actual progress to report in the extraction 
of gold from its ores by electrical agency. The conversion of 
gold into chloride of gold by the direct, or indirect, action of chlorine 
is employed on a very large scale in [Grass Valley] California and 
elsewhere. This fact has led to well-directed efforts to obtain by 
electrolytic action, chlorine which should attack finely divided gold 
suspended (with the crushed ore) in the solution from which the 
chlorine was generated, the gold, so converted into soluble 
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chloride, then being deposited on a cathode. The process would 
seem to be hopeful, but is not as yet a serious rival to the ordinary 
chlorination method. 

In the amalgamation of gold ores much is expected from the 
possibility of keeping clean, by the aid of hydrogen set free by the 
electric current, the surfaces of amalgamated plates. 

It is well known that the late Sir W. Siemens considered that 
the electric arc might render good service in the fusion of metals 
with high melting points, and he actually succeeded in melting 96 
ounces of platinum in ten minutes with his electrical furnace. The 
experiments were interrupted by his untimely death, but in the 
hands of Messrs. Cowles the electric arc produced by 5,000 
amperes and 500 horse-power is being employed on a very large 
scale for the isolation of aluminium (from corundum), which is 
immediately alloyed (zz sz¢z) with copper or iron, in the presence 
of which it is separated. 

The heating power of large currents has been used by Elihu 
Thomson in the United States, and by Bernardos in Russia, to 
weld metals, and it is said to weld steel without affecting its hard- 
ness. It has even been proposed to weld together in one con- 
tinuous metallic mass the rails of our railways so as to dispense 
entirely with joints. 

The production of chlorine for bleaching and of iodine for phar- 
maceutical purposes, the economical production of oxygen, are 
also processes now dependent on the electrolytic effect of the 
electric current. 

It is almost impossible to enumerate the various general purposes 
to which electricity is applied to minisier to our wants, and to add 
to our comforts. Every one appreciates the silent efficiency of the 
trembling electric bell, while all will sooner or later derive comfort 
from the perennially self-winding electric clock. Correct mean 
time is distributed throughout the length and breadth of the land 
by currents derived from Greenwich Observatory. Warehouses and 
shops are fitted with automatic contact pieces, which, on any 
undue increase of temperature due to fire, create an alarm in the 
nearest fire station; and at the corner of most streets a post is 
found with a face of glass, which on being broken enables the 
passer-by or the watchful and active policeman to call a fire- 
engine to the exact spot of danger. 
find in its active chemical agency a power to neutralise offensive 
gases, and to purify poisonous and dangerous fluids. The germs 
of disease are attacked and destroyed in their very lairs. The 
physician and the surgeon trust to it to alleviate pain, to cure 
disease, to effect organic changes beyond the reach of drugs. The 
photographer finds in the brilliant rays of the arc lamp a minia- 
ture sun which enables him to pursue his lucrative business at 
night, or during the dark and dismal hours of a black November 
fog of London, 
We learn from the instructive and interesting advertising 

columns of our newspapers that ‘‘electricity is life,” and we may 
perhaps read in the more historical portion of the same paper that 
by a recent decision of the New York Parliament, ‘‘ electricity is 
death.” It is proposed to replace hanging by the more painless 
and sudden application of a powerful electrical charge ; but those 
who have assisted at this hasty legislation would have done well to 
have assured themselves of the practical efficacy of the proposed 
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process. I have seen the difficulty of killing even a rabbit with 
the most powerful induction coil ever made, and I know those who 
escaped and recovered from the stroke of a lightning discharge. 

The fact that the energy of a current of electricity, cither when 
it flashes across an air space or when it is forced through high 
resistance, assumes the form of heat of very high temperature led 
early to its employment for firing charges of gunpowder; and for 
many civil, military, and naval purposes it has become an inyalu- 
able and essential agent. Wrecks like that of the Royal George 
at Spithead were blown up and destroyed; the faces of cliffs and 
quarries are thrown down; the galleries of mines and tunnels are 
excavated ; obstructions to navigation like the famous Hel] Gate, 
near New York, have been removed ; time guns to distribute cor- 
rect time are fired by currents from Greenwich at 1 p.m. In the 
operations of war, both for attack and defence, submarine mining 
has become the most important branch of the profession of a 
soldier and a sailor. Big guns, whether singly or in broadside, are 
fired, and torpedoes, when an enemy’s ship unwittingly is placed 
over them, are exploded by currents of electricity. 

An immense amount of research has been devoted to design the 
best form of fuse, and the best form of generator of electricity to use to- 
explode them. Gun tubes for firing consist of a short piece of very 
fine wire embedded in some easily fusible compound, while the best 
form of fuse is that known as the Abel fuse, which is composed of 
a small, compact mass of copper phosphide, copper sulphide, and 
potassium chlorate. The practice in the use of generators is very 
various. Some, like the Austrians, lean to the high tension effects 
of static electricity ; others prefer magneto machines ; others use- 
the dynamo ; while we in England cling with much fondness to 
the trustworthy battery. Since the electric light has also become 
such a valuable adjunct to war purposes, it is probable that 
secondary batteries will become of immense service. The strong 
inductive effects of atmospheric electricity are a source of great 
danger. Many accidental explosions of fuses have occurred. An 
experimental cable with a fuse at one end was laid below low-water 
mark along the banks of the Thames at Woolwich. The fuse was 
exploded during a heavy thunderstorm. The knowledge of the 
causes of a danger is a sure means for the production of its 
removal, or of its reduction toa minimum, Low tension fuses and 
metallic circuits reduce the evils of lightning, but have not removed 
them. Should war unhappily break out again in Europe, sub- 
marine mining will play a very serious part, and, paradoxical as it 
may appear—as has been suggested by the French ambassador, M. 
Waddington—its very destructiveness may ultimately prove it to be 
a powerful element of peace. 

(Zo be continued.) 
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METEOROLOGICAL RETURNS 

For the ten weeks ending on Monday, August 27th, 1888. Specially prepared for Screntiric News from official reports 
T 

Mean Temperature. Rainfall. | Duration of Sunshine. 

Scotland, East | 53°6 degs., being 3'6 degs. below average.| 7‘oins,, being o’3 ins. above average. | 328 hrs., being 52hrs. below average. 

England, N.E. 54°5 ” ” 4°0 ” 3° ” rh ” ” 2°2 ” 39 ” 260 ” ” 107 22 39 2” 

England, East SIPS Led ” 38 a) 9 a> “4 ” ” 3:0 y ” Lb) 295 39 be) 147 39 33 3” 

Midlands £ 560°7 39 ted 3°6 39 a? 2»? 78 ” ” 16 ” > ” 284 ” 9 118 ” 3) ” 

* England, South | 583 ,, 39 218 55 yy) ” 799 » 21 ,, ” » |293 55 sy 152 355 ” ” 

Scotland, West 55°5 ” ” r4 ” 99 ” 9 ” ” o7 ” ” ” 345 ” ” 29 9 39 ” 

England, N.W. | 563 ,, » 32 355 ” ” 100 ,, por pl BASH U5 ” ” 310 ;, op (88). 59 2 ” 
England, S.W. 572 Le ” 2°9 ” » be) 9°4 ” ” 17 »” ” ” 381 Le) ” 109 99 33 2” 

Treland, North 566 ” 20 2°3 ”? ? > 9 ” ” 31 ” ” x” 321 xy ” 19 33 above 3) 

Ireland, South 5773 1» cp 17 55 ” ” 86,, ” Ts Omees 9 ” 365 5, ” Sieg ” ” 

The Kingdom... 56 4 29 99 2°9 29 2? 2” 3-6 ” ” 18 ” ” 2” 318 ” ” 76 ” below ” 

During the corresponding period of last year the rainfall for the kingdom was 3°6 inches, or 3:2 inches below the normal ; sun- 
shine was 508 hours, or 114 hours above the normal. 4 
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Che British Assoctatton. 
Mr. PrEEcE’s ADpRESS.—To further the “ advancement 

of science”’ we should have welcomed a little more light 
and leading than is to be found in the address of the 
President of the Mechanical Section. Mr. Preece is an 
electrician, and electricity was his theme, and we cannot 
but feel that he was not quite equal to the occasion. It 
is true he gave an interesting historical ~éswmé of many 
of the applications of electricity, and that he pleased 
many of his hearers by the popular nature of his dis- 
course, but the thoughttul and the scientific could not but 
have been disappointed. It is one thing to popularise 
scientific information in the sense of making it under- 
stood by those who have not been trained technically ; it 
is another thing to give a rather common-place record of 
results more or less known, without any touches of the 
master mind. 

It must not, however, be supposed that no grains of 
wheat were to be found amongst the chaff. Mr. Preece 
did good service in again calling attention to the ignor- 
ance and indifference of the public about the proper 
treatment of lightning conductors. If they are properly 
erected, duly maintained, and periodically inspected, they 
are an absolute source of safety ; “ but,” says Mr. Preece, 
“if they are erected by the village blacksmith, maintained 
by the econemical churchwarden, and never inspected 
at all, a loud report will some day be heard, and the 
beautiful steeple will convert the churchyard into a new 
geological formation.” Speaking of the development of 
telegraphy, Mr. Preece mentioned that since the Govern- 
ment took over the telegraphs the number of messages 
has increased from six to fifty-two million per annum. 
On one important occasion as many as 1,500,000 
words were sent from the Central Telegraph Office in 
London in one night. On the subject of electric lighting 
at the Central Savings Bank in London, Mr. Preece 
made a rather novel calculation. He said that after two 
years’ experience the average absences from illness had 
been reduced by about two days a year for each person 
on the staff, and that this was equivalent to a gain to the 
service of the time of about eight clerks in that depart- 
ment. ‘Taking this into account, he then estimated that 
the electric lighting costs #266 less than lighting by gas. 

As regards the telephone, it appears that in and about 
New York there are 15,00 subscribers, but in London 

| there are only 4,851, even Stockholm having more sub- 

| added these words of comfort, 
| arrives that our supply of natural fuel ceases, then we 

scribers than our own capital. As a Government official, 
Mr. Preece was, however, careful not to suggest that the 
probable reason of this slow development was the well- 
known restrictive action of the Government. 

After speaking of the transmission of power by 
electricity being within the range of practice, Mr. Preece 

“When the evil day 

may look to electricity to bring to our aid the waste 
energies of nature—the heat of the sun, the tidal wave 
of the ocean, the flowing river, the roaring falls, and the 
raging storm.” We trust, however, that as a nation we 
shall not allow ourselves to be prodigal of fuel, because 
of the power we may derive from the sun we so seldom 
feel, or from the raging storms which come at such un- 

certain intervals, 
Mr. Preece referred to the progress made in the appli- 

cation of electricity to electro-metallurgy and electro- 
plating, and speaking of the electrolytic separation of 
silver from gold, he mentioned that nearly ninety 
million ounces of silver are produced annually, and that 
the greater portion of it contains sufficient gold to render 
refining remunerative. He also referred to the very 
powerful electric furnaces now used for aluminium, and 
the alloys formed with it. The welding of metals, 
including steel, can now be effected by electricity, and 
Mr. Preece said it was even proposed to weld together 
in one continuous length the rails of our railways, so as 
to dispense entirely with joints! Later on he took occa- 
sion to speak rather slightingly of physicists as mere 
theorists, but if the superior ‘‘practica] ” electrician 
ignores the contraction and expansion of several miles 
of continuous iron rails, no wonder there is a want of 
agreement between them. 

Proressor Ayrton’s Lecrure.—The Friday evering 
discourse of Professor Ayrton on the Electrical Trans- 
mission of Power was a greatsuccess. Professor Ayrton 
has not only a thorough knowledge of his subject, but 
has also the valuable gift of explaining it in a clear and 
forcible manner. Moreover, he performed a_ well- 
arranged series of experiments which were very succes- 
ful. In the course of his remarks he stated that it was 
well known that large steam engines could be worked 
more economically than small ones, and from this he 
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argued that if it were possible to transmit economically | 
the power from a few large engines to a great number of | 
small workshops there would be a great saving of power, | 
as well as a great saving of time. 

He pointed out that there are four methods of trans- | 
mitting power to a distance: by a moving rope, by air | 
compressed or rarified, by water forced through a pipe, | 
and by electricity. Hitherto the distribution of power | 
by water pressure has been most in favour in this 
country, but Professor Ayrton is of opinion that the 
electric transmission of power, even now, bids fair to 
surpass all other methods, for the following reasons: It | 
is economical in fuel ; it gives more perfect control over | 
each individual machine; tools can be brought to the 
work, instead of the work being taken to the | 
tools; there is greater. cleanliness; and finally | 
the power which during the day-time might be 
mainly used for driving machinery, could, in the easiest 
possible way, be used during the night for giving light. 
By turning a handle one way the electric current could 
be made to work an electric motor, and by turning it the 
other way the current which would come and return by 
the same wires as before, could be used for electric 
lighting. Professor Ayrton remarked that it might be 
said that the transmission of power by coal-gas fulfilled 
this condition, but so also did the transmission by a loaded 
coal waggon. In both these cases it was the fuel itself 
that was transported, not the power. 

The chief attraction of the evening was the welding 
of iron and steel bars one inch square in section by 
by a high tension current transmitted through a small 
wire. Aluminium was also welded quickly by the same 
means. It has yet to be proved whether or not this 
sudden heating of the metals can be effected without 
subjecting them to excessive strains, but the mere fact of 
being able to weld so quickly and so easily was of itself 
very striking. In conclusion Professor Ayrton showed a 
working model of the “ Telpher Line,” invented by the 
late Professor Fleeming Jenkin, Professor Perry, and 
himself. 

— SS 

DiscOVERY OF AN ANnciENT City.—In the north-east 
of the province of Chihuahua there have been found, 
according to the Revue Francaise de I’Etrangére, the 
remains of an ancient city excavated and sculptured in 
the rocks like Petra in the land of Edom. No traditions 
concerning this city survive, but the ruins show that its 
prehistoric inhabitants must have been civilised. There 
are hundreds of rooms hewn in the solid rock on the side 
of the mountain, and the stone extracted has served for 
buildings. There are many heights of rooms and stairs 
cut in the rock leading from house to house. In many 
places the rock is elegantly sculptured and polished. 

LrGaL Sranparps oF Time.—M. Bouquet de la Grye, 
in a communication to the Academy of Sciences, mentions 
a project for the adoption of a uniform time throughout 
France, Algeria, and Tunisia. The standard adopted will 
drobably be Paris time. 

EARTHQUAKE IN GREECE.—Two violent shocks of earth- 
quake occurred on September toth at Vostitza, in the 
Northern Peloponnesus. Great destruction was caused 
to property. 

Tue Burron Centenary.—On the 17th of this month 
the centennial anniversary of the death of Buffon will be 
solemnised at Montbard. | old embalming. 

THE HUACAS OF CHIRIQUI. 
HE ancient tombs in Central America, which are 

known in the Spanish-American of the country by 
the name of ‘‘huacas,” abound in interesting relics of 
leng past generations. 

The whole coast of the Isthmus of Darien, especially 
on the shore washed by the Pacific, is thickly studded 
with these “ huacas,” but those at Chiriqui, on the Atlantic 
coast, are for the most part ina better state of preser- 
vation than those elsewhere. Until within the last few 
years, Chiriqui was almost an unknown land, having 

| apparently even evaded the notice of the Spanish con- 
querors, although they penetrated into many parts ot 

| Darien and Panama, but the proposed cutting of a con- 
necting canal between the Atlantic and Pacific Oceans, 
necessitating careful engineering surveys of the isthmus, 
has brought the district into comparatively prominent 
notice. The first important discoveries of old-world 
relics took place in 1858, when two workmen, in the 
course of their digging, unearthed a small gold figure, 
and incited by this unlooked-for treasure to further in- 
vestigations, continued their excavations with an ardour 
which soon met with a very ample reward. The report 
of their success rapidly spread abroad, and within 
twelve months of the date of the first discovery the 
ground for miles around was furrowed with the excava- 
tions of eager treasure-Sseekers, most of whom reaped a 
wonderful harvest of idols, ornaments, etc., in gold and 
copper. Unfortunately, however, the interest since 
taken in the primitive races of America was then only 
in its infancy, and the greater part of these ornaments, 
which might perhaps have thrown important lights upon 
the ethnology of Central America, was melted down for 
the sake of the metal of which they were composed. 
Only comparatively few specimens were preserved 
intact from these first excavations, but happily their 
discoverers left in Some cases copious notes as to the 
tombs where they were found, and it is partly to 
this earlier testimony, corroborated by the experiences of 
later days, that we owe much of our knowledge on the 
subject. Asin parts of Peru, the tombs in Chiriqui are 
sometimes square, sometimes oval; they are arranged 
without regard to any particular direction, extending to 
a depth of some eighteen feet beneath the surface of the 
soil, and are lined with rough stones covered with a 
kind of paving stone, which must have been brought, in 
most instances, from a considerable distance. The 
ground was covered with pebbles, upon which the 
corpse was laid, wrapped in a simple shroud, the 
elaborate garments and bandages of the Peruvian mum- 
mies being absent. These corpses are commonly 
called ““mummies,” but the term is, as a matter of 
fact, a misnomer, these bodies owing their preser- 
vation to the lightness of the soil and air, and not 
to any artificial process, as in the case of the true 
mummy of the Egyptians and of the Guanchos (the 
aborigines of the Canary Isles), where the body under- 
went an elaborate process of embalming with resinous 
gums, salts, or wax. 

In the “ huacas” of Chiriqui the skeletons of the dead, 
save occasional fragments, have, in many cases, dis- 
appeared, the atmosphere there being apparently 
deficient in those marvellous properties of the atmo- 
sphere of Western Peru, which have preserved the 
bodies in the coast tombs in a condition almost as per- 
fect as that ensured for the Egyptian mummies by the 

The relatively destructive effects of — 
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the air have, however, had but little influence upon the 
stone, pottery, and metal objects found in the Chiriqui 
tombs, deposited there, as was the case throughout the 
whole of America, by the mourning relatives, who in- 
variably buried with their dead the implements, orna-~ 
ments, toys, etc., which they had used during life. As 

from the tombs at Chiriqui, some simple vessels for 
holding foods, cooking utensils, or drinking vessels, 
others fashioned of baked clay in the strange devices of 
the ornamental art of those primitive days, sometimes 
rude representations of animals or reptiles, as, for 
example, the frog (No. 6) in the accompanying engrav- 

ORNAMENTS FOUND IN THE HUACAS OF CHIRIQUI. 

jn most of the North American mounds, articles made of 
rough terra-cotta are more numerous than are the arms 
cand tools of stone and wood, and are only exceeded in 
quantity by the ornaments made of gold, silver, copper, 
‘and tin, and sometimes even of a skilful mixture of the 
two latter, forming a good durable bronze. In the 
‘Maseum at Washington there are more than four 
thousand pottery articles of divers shapes, all collected 

ing, which we borrow from our courteous contemporary 
La Nature. The metal images, idols, etc., have given 
rise to some discussion as to whether they were made 
by means of casting or by simple hammering; the 
generally accepted opinion at the present day inclining to 
the theory that the artist had recourse to a method still 
employed in some countries of the East, namely, that 
he modelled his subject in some fusible substance, wax 
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or resin, for example, then covered it with a thick coat 

of potter’s clay, and exposed it to fierce heat. The 
inner model melted away, and left the hardened clay as 
a mould into which could be poured the molten metal. 
It is possible that sometimes a mixture of gold and 
mercury was used ; this being more pliable, could be 
modelled to the required shape, exposed to heat, and 
finished by the aid of coarse tools; the little figures 
numbered 1, 3, and 4 in our illustration, were probably 
made in this manner, as were also many of the Peruvian 
ornaments. The artists of Chiriqui do not appear to 
have understood the art of engraving or of embossing, 
judging at least from the fact that no specimens of such 
work have hitherto been found in their huacas, but they 
were very clever in joining the separate parts of their 
designs together, the joins being often almost invisible, 
and were also very deft in their manipulation of fine 
gold wire, frequently attaching extra ornamentation to 
their figures by means of twisted wires. Fig. 3 shows 
a good example of this kind of work. Occasionally 
objects, instead of being made of pure gold, are 
made of copper, gilded, while others are plated with 
a layer of gold, as sometimes occurs in the North 
American mounds, where, however, the gold is often 
supplanted by iron, which in those early days was 
accounted rather more precious than the less rare 
gold. How these various metals were all worked to- 
gether, and how the more elabcrate ornamentation was 
achieved, remains to this day an unsolved problem, for 
it seems inexplicable that a people whose ideas of imita- 
tive arts were, as the representations of human figures, 
animals, etc., clearly prove, primitive to a degree, should 
yet have been so far advanced in metallurgic craft. 

One is sometimes tempted to imagine that these 
models of the human form divine must have been in- 
tended as grotesque caricatures, and not as bona-fide 
copies from the original, though it must be confessed 
that birds and animals also obtain but scant justice at 
these artists’ hands. Eminently unsatisfactory though 
these achievements appear to us in the light of nine- 
teenth century art criticism, yet the Chiriqui artists 
seem to have taken great delight in these reproduc- 
tions from life, sharing in this respect a predilection 
manifested throughout the whole of Central America. 
After the human form, the owl, eagle, parrot, and 
frog seem to have been the most popular models, but 
animals and fish of divers species were also pressed 
into the service. The puma (No. 5 of the illustration) 
we accept as such, purely by taith, on the strength of 
La Nature's asseveration that it is a puma; we our- 
selves might have been puzzled to decide which family 
of the animal world could fairly claim so curious a 
specimen. The fish (No. 7) is evidently symbolic of 
some old tradition, and is a decided improvement in 
point of both design and execution upon some of the 
artistic efforts of the same date. The Chiriqui artificers 
did not confine themselves solely to these images and 
models of animate objects as their only branch of 
decorative art; they were also expert in the manufacture 
of amulets, beads for necklaces, pins, bells, whistles, 
etc., made in pure gold or in an alloy of gold and copper, 
and even produced flat medallions of gold, etc., with 
added ornamentation, pierced with holes at the top, 
evidently intended to be worn round the neck as medals 
of honour. One of these medallions in the Museum, 
Washingion, measures about 28 inches in diameter. 

elongated in shape, with apertures at the bottom for the 
sound to escape, and containing little metal balls to 
serve as clappers. They were frequently suspended on 
a gold wire (as in Fig. 2), 

The Marquis de Madaillac, in his interesting paper om 
the subject in La (ature, to which we are indebted for 
much of the above information, draws attention to a 
significant fact—the great disparity between the amount 
of metal produced by the country and that used by 
the inhabitants in the manufacture of the countless 
ornaments, etc., found in such numbers in all parts of 
the isthmus. There are no traces of ancient mines in 
this particular district, and, so far as we know, no veins. 
of metalliferous deposit, and although there is a certain 
amount of gold in the form of dust and small nuggets 
found in the rivers, it seems very improbable that this 
supply could ever have been sufficient to meet the 
demand in those old days of metallurgic industry. 
The raw material must therefore have been imported 
from other countries, and the inhabitants of Chiriqui 
must have had, at a very early date, intercourse with 
other and distant nations. It is interesting to observe, 
however, that this intercourse had no perceptible effect 
upon the artistic productions of the Chiriquians, their 
art being distinctly of native origin, and bearing no traces 
of foreign influence, either Peruvian or Mexican. 

ES 

BIRDS’ TONGUES. 

WE are rather accustomed, most of us, to look upon the 
tongue as primarily and finally an organ of taste 

and of speech. Such are the functions which it fulfils in 
ourselves ; and, although speech is a faculty not granted 
to mammals, we know that their sense of taste, if not 
always very keen, is certainly not wanting. And so, in 
them, we are apt to consider the tongue as an instru- 
ment of that special sense, seldom realising that it may 
have other duties to perform, and those very possibly of 
a far more important character. And this, in point of 
fact, we find to be the case in such mammals as the lion, 
the giraffe, and the ant-eater. In the first of these the 
tongue becomes a rasp, suitable for scraping the flesh of 
a victim from the bones; in the second it is an instru- 
ment of prehension, adapted for plucking the foliage of 
trees ; and in the third it is principally a weapon, lubri- 
cated with a kind of natural bird-lime, which causes ants 
and other small insects to adhere to it as it is swept to 
and froamong them. Yet there can be no doubt that, 
in the generality of mammals, it 7s an organ of taste, and 
very little else, although in some it has its uses as am 
auxiliary in mastication. 

In the birds, however, the sense of taste seems almost 
wholly wanting ; and, even were it present, it is difficult 
to see in what manner it could be of service. For 
many birds—most birds, in fact—swallow their food 
without any sort of preparation in the mouth, They are 
entirely without teeth—now-a-days—and therefore mas- 
tication is impossible. And so we find that predacious 
birds, insect-eating birds, fruit-eating birds, and seed- 
eating birds alike almost invariably swallow their food 
in such a manner that its flavour could not by any 
possibility be appreciated by the nerves of taste, even 
Were such nerves not only present, but present in a 
highly developed degree. 

The tongue, therefore, when present in any buf a 
Occasionally the bells were made of bronze, gilded, ; rudimentary form, is adapted to fill far other offices than 



Sept. 14, 1888. ] SCIENTIFIC NEWS. 277 

that of mere sensual gratification, It is, indeed, generally 
covered with a sheath of horn —an evident sign that the 
sense of taste must be wanting—and it becomes, usually, 
either an instrument for the capture of living prey, or 
else one for the extraction of liquid nourishment from 
honey-bearing flowers. Or, as in the parrots, it may 
serve as a kind of thumb, and, being opposable to the 
upper mandible, assist greatly in holding and turning 
nuts, seeds, or morsels of fruit. And, following the 
invariable rule of Nature, it is in all such cases con- 
siderably modified, always in such a manner as best to 
adapt it to the duties which it is called upon to perform. 

In the woodpeckers it is especially curious. These, 
as no doubt most of us know, are birds whose task it is 
to extract wood-boring insects from their burrows, and 
in so doing to chip away the unsound wood in which 
they have made their home ; thus performing a kind of 
rough surgery which may not impossibly save a slightly- 
iliseased tree from death, just as a human operator, by 

barbs, the points of which are directed down the throat. 
Finally, the saliva, as in the ant-eater among mammals, 
and in the chameleon among reptiles, is of a 
highly glutinous consistency. Thus, when the tongue 
is inserted into the burrow of a wood-boring in- 
sect—first enlarged by the beak—the tenant, if a 
small one, adheres to the extremity by reason of the 
glutinous saliva ; if a larger, the reversed barbs drag it 
from its retreat. It was formerly asserted that these 
barbs transfixed the victim, but this is now denied. It 
may well be, however, that in the case of a powerful 
insect the sharply-pointed horny tip itself does so, thus 
killing, or at any rate greatly weakening it, and enabling 
it to be withdrawn with comparative ease. 

In the night-jars, the martins, the swallows, and the 
swifts, we find the saliva again playing a very important 
part in the capture of prey, although the tongue is not 
developed. In the titmice, however, we have an 
approach to the woodpecker structure, for the tongue, 

HEAD OF A WOODPECKER, SHOWING— 

a, upper mandible; 4, lower ditto; ¢, d, ¢, tongue ; 7, ¢, 2, hyoid bones. 

cutting away diseased flesh, prolongs or preserves the 
_ life of his patient. Therefore do we find, in these birds, 

that not only does the beak constitute a sort of natural 
chisel, but that the tongue is specially modified in order 
that it may perform the actual task of capture ; for that 
is a work for which the bill itself is obviously unsuited. 
The one instrument cuts away the wood and exposes 
the insects to view ; the other must capture them. And 
therefore modification takes place in a very remarkable 
degree. ; 

In the first place, the hyoid bones, which support the 
base of the tongue, and which also serve as an attach- 
ment for the important muscles of the throat, are greatly 
lengthened, and, passing over the back of the head, are 
fastened into the skull just above the right nostril; and 
they are accompanied by a narrow strip of muscle, by 
means of which they are moved. Thus great elasticity 
at the base of the tongue is provided. That organ itself 
is ext:¢mely long and slender—almost filamentary, in 
fact—and is terminated by a long horny appendage, 
sharply pointed at the extremity, and covered with small 

which isshaped at the extremity something like a “J” pen, 
is terminated by four reversed spines—two upon either 
side; and the saliva is again of a highly glutinous 
character. Thus these little birds are enabled to extract 
small insects from the crevices and crannies in the bark of 
trees, and especially from those in the lower surface of 
the branches, wherein they are perfectly safe from the 
attacks of birds in general. 

In the humming-birds, those gems of the feathered 
race, we once more find the woodpecker structure very 
closely followed. The hyoid bones are again carried 
over the top of the skull and terminated upon the fore- 
head, and the tongue is again long and thread-like 
(although double nearly to its base), so that it can pene- 
trate to the base even of the long, bell-shaped flowers 
which are so plentiful in some of the South American 
forests, and extract the liquid treasures as well as the 
small insects which are to be found therein; for 
the humming-birds are fond of a mixed diet, and eat 
both honey and insects. In the honey-eaters themselves, 
or Meliphagide, the tongue is terminated by a tuft of 
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slender fibres, which evidently answer the purpose of a 

brush. 
Many birds possess a varying number of small spines 

near the base of the tongue, always set in such a manner 
that the points are directed down the throat. Probably 
these aid in some degree in the operation of swallowing, 
and are analogous to the double row of teeth which we 
find upon the palates of the non-venomous serpents, and 
which bear so very important a share in the task of 
deglutition. In the duck, however, and also in some of 
its near relatives, these spines are considerably extended 
in their range, the last inch or so cf the tongue itself 
being fringed with delicate bristles, while on either side 
of the organ are five sharp spines of some little size, the 
intervening spaces being again occupied by a row of 
slender bristles. Finally, upon the upper surface of the 
tongue are two small bony projections, which seem to 
correspond with four spines situated of posite to them 
upon the upper jaw. This rather complicated ‘structure 
appears, in concert with the corrugated margins of the 
beak itself, to assist in the filtration of the mud, etc., 
from which these birds extract so large a proportion of 
their food. 

In the parrots, as already stated, the tongue, which 
now assumes the form of a thick, fleshy organ, fulfils the 
duties of a thumb, the upper mandible, to which it can 
be opposed, in like manner serving asa finger. Probably 
most of us are acquainted with the facility with which a 
parrot turns and twists a nut, a large seed, or any similar 
article of diet ; and it is to the character of the tongue, 
also, that these birds owe their singular powers of ar- 
ticulation. On the other hand, there are many birds, 
and among them some of the largest, in which that 
member is scarcely developed at all. In the ostrich, for 
example, it is little more than an inch in length, and 
there is some difference of opinion among ornithologists 
as to whether, in this particular instance, it is actually 
the tongue itself or only the epiglottis. And there are 
a great number of birds in which it is more rudimentary 
still, and which, for all practical purposes, are without 
tongues at all. 

SSS 

ON THE GIGANTIC DIMENSIONS OF 
CERTAIN FOSSIL MAMMALIA. 

ALBERT GAUDRY, in a memoir read before 
e the Paris Academy of Sciences, states that he 

has just received from M. Strauch, the Director of the 
Museum of the St. Petersburg Academy of Sciences, 
some photographs of the celebrated mammoth of that 
collection. 

The mammoth (Elephas primigenius) of the St. Peters- 
burg Museum is that whose entire body was found, in 
1799, upon the shore of the Icy Ocean, near the mouth 
of the Lena. As seven years had intervened between its 
discovery and its arrival at St. Petersburg, a part of its 
flesh had been devoured by dogs and other ferocious 
beasts, and the greater portion of the remainder had 
been detached from the bones, as it rendered the convey- 
ance too difficult. The photograph shows that the skin 
and the flesh have only been preserved on the head and 
around the feet. 

According to Tilesius, the skeleton is rz ft. 23 in. in 
height from the top of the head to the sole of the feet. 
It is not so large as the skeleton of Elephas meridionalis 
from the pliocene of Durfort, which is in the new gallery 
of the Paris Museum. The Durfort skeleton is 124 ft. i. 
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height at the withers, and 13 ft. 10 in. to the top of the 
head. In length it is 21 ft. 8 in. from the ends of the 
tusks to the posterior margin of the pelvis, and 17 ft. 5 in- 
from the front of the head (not including the tusks) to the 
hinder margin of the pelvis. These dimensions are very 
superior to those of our skeleton of the mastodon from 
Sanram, and surpass even those of the gigantic Americar 
mastodons. The Durfort skeleton is the largest entire 
mammalian skeleton known at present. 
We have separate bones which must have belonged to 

still mightier beasts. Thus M. Haussmann, when Prefect 
of the Seine, presented to the Museum a humerus of 
Elephas antiquus, found quite near Paris, in the quaternary 
of Montreuil-sous-Bois ; this bone measures 50 in., whilst 
that of the Elephas meridionalis of Durfort measures only 
48 in. M. Gandry brought from Pikermi a tibia of a Dino- 
therium, which is to that of the Durfort elephant as 94 to 
80, and the metacarpal bones present quite as great a 
difference. j 

If the proportions between the tibia, the humerus, the 
metacarpals, and the total height of the skeletons have 
been the same in Elephas antiquus and in Dinotherium 

giganteum as in the Elephas meridionalis of Durfort, we 
must suppose that E/ephas antiquus reached the height of 
143 ft. to the top of the head, whilst the Dinotherium was 
no less than 163 ft.in height. Thus three tall men standing 
on each other’s shoulders would scarcely reach the top 
of the head of the Dinotherium giganteum of Pikermi. 

It is natural to find the maximum of stature in the 
Dinotherium, for this majestic creature reigned along 
with two species of mastodons, an ancylotherium, a 
giraffe, and a helladotherium, at the epoch of the upper 
miocene—the culminating point of the animal world. 
The Elephas meridionalis and the Elephas antiquus lived 
along with hippopotami in the hot stages of the pliocene 
and the quaternary, when there must have been a rich 
vegetation. If anything may astonish us, it is that the 
mammoth of the glacial lands of Siberia, dwelling in 
regions too cold to have a forest vegetation, should attain 
the great stature of the St. Petersburg skeleton. 

The mightiest mammalia may thus be classed in order 
of magnitude :— 

1st. Dinotherium giganteum, from the Upper Miocene 
of Attica. 

and. Elephas antiquus, of the Quaternary (hot phase) 
of the neighbourhood of Paris. 

3rd. Elephas medionalis, of the Upper Pliocene of 
Durfort (Gard). 

4th. Mastodon Americanus, of the Quaternary of the 
United States. 

5th. Elephas primigenius, of the Quaternary of Siberia, 
and the present elephants. 

It is not probable that man has seen the Dinotherium, 
but it is certain that he has been face to face with Elephas. 
antiquus and the mammoth. To combat them he had 
only flint weapons, and yet he conquered them. This 
enables us to believe that our forefathers of the qua- 
ternary were not lacking in intelligence and courage, 
although it is also possible that some o these gigantic 
creatures were conquered not by man but by climatic 
changes. 

SSS So'—> 

LenctH or Human ENDURANCE UNDER WATER.— 
According to the recent investigations of M. Lacassagne, 
the longest time that a diver can remain under water is 

four minutes. 
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General s2otes. 
Naturat Gas.—The Chinese obtain and utilise natural 

gas, especially near the town of Tsulin-Tsing, in Su- 
Tchuan. The gas, when reached, which is at depths of 
500 to 600 yards, is conveyed away in pipes of bamboo, 
and is to a great extent used for boiling down the lime 
from the neighbouring salt-mines. Below the salt lie 
deposits of petroleum. 

Tue GREENLAND ExpepiTion.—The /ason, which con- 
veyed Dr. Mansen and his fellow-explorers from Iceland 
to the east coast of Greenland, has recently returned to 
Norway. It landed the daring adventurers on July 17th 
in 65° 2’ N. lat. upon the ice, at about ten miles from 
the coast. There was every reason to suppose that they 
woula reach the land in safety, the ice being apparently 
solid and continuous. 

Tue SaTeLuites oF Mars.—M. E. Dubois (Comptes 
Rendus) suggests that Phobos and Deimos may have 
been two members of the large group of small planets 
circulating in the region between Mars and Jupiter, 
which having passed excessively near to Mars have 
recently become his satellites. This conjecture would 
account for the fact that they had never been observed 
prior to the month of August, 1877. 

Tue Vapour Tensions oF ALCOHOLIC SOLUTIONS.— 
M. F. M. Raoult (Academy of Sciences) had some time 
ago concluded that one molecule of a solid, non-saline 
substance on dissolving in 100 molecules of any volatile 
liquid whatever, diminishes the vapour-tension of the 
liquid by a constant fraction of its value close upon 
o‘or04. He now finds that this law extends to metallic 
salts as well as to oreanic bodies. 

Causes oF Batpr ss.—The alleged causes of baldness 
are undue nervoy strain, excessive heat from head- 
covers, constriction vf the blood-vessels of the head by 
tight hats. In opposition to the two latter theories, Mr. 
G. O. Rogers (Popular Science Monthly) cites the fact that 
the Parsees of Bombay never have their heads uncovered, 
and when out of doors wear a very stiff, tall hat, fitting 
tightly to the head. Yet among them baldness is said 
to be unknown. 

© Tuer SuBSIDENCES OF THE Eartu’s Surrace.—This 
subject, with especial reference to France, has recently 
been carefully studied by M. C. M. Goulier. He 
concludes that the movements of the ground, the 
existence of which along the coasts has long been 
established, especially along the north of France and 
Holland, take place also in the interior of continents, and 
that with an intensity and a complexity little suspected. 

ArRcHOLOGICAL Discoveries.—Reports have lately 
appeared in Austrian and German papers of discoveries 
of Roman antiquities made within the last few weeks. 
At Doboj, in Bosnia, the remains of a fortress, erected 
probably to hold the MDacians in check, were 
traced by Dr. Tuhelka, who is the cusfos of ancient 
monuments in Bosnia. They lay on the summit of a 
cliff, which is at the junction of the Bosnia and Usura, 
and were covered with a shallow layer of mould. The 
ruins formed a series of terraces, at the highest point of 
which was a sort of citadel. An inscription was found, 
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which showed that at some time the first Belgic cohort 
was in garrison at the spot. The utterly shattered con- 
dition of the remains of masonry, which are simply 
rubbish, indicates that they have been the scene of some 
great catastrophe. It has been suggested that an earth- 
quake may have been the destructive agent, for a quantity 
of broken skeletons have been found buried in the 
greatest confusion all over the place in crumbled masonry 
and mortar. The place is an admirable situation for 
defence, being practically impregnable on two sides ; and 
it dominates the surrounding country. Various articles, 
such as would be likely to be found in a Roman military 
colony, have been collected from the ruins. At Deutsch 
Altenburg, supposed to be the site of the ancient Car- 
numtum, not far from Pressburg, the outline of a circus 
has been traced, and much of the interior has been laid 
bare. The place has been for centuries tilled, all the 
remains being covered over with a rich loam, in some 
places only a few inches deep. This has, no doubt, 
chiefly contributed to the very perfect preservation of 
the ground plan. The Oderzeitung reports the finding 
in the Lossow district, near Frankfort on the Oder, ot 
about 30 clay vessels of various sizes and patterns, some 
urns, some pots, deep saucers, flasks, etc. They were 
filled with the ashes of burnt corpses mixed with sand. 
The colour was a brownish yellow; some were broken, 
and the fractures showed that coal ashes had been mixed 
with the clay of which they were made. Some bronze 
needles were found with them, finished at the top in a 
semicircular shape. The vessels seem to have been formed 
on a lathe, and are tolerably smooth, regular in shape, 
and only slightly baked. The largest were about 30 
centimetres in diameter at the widest part, and 26 centi- 
metres high. The ornaments were either triangles or 
semicircles scratched on the surface with points impressed 
on the surface. Possibly the site where they were found 
was a refuge and a place of sacrifice in old German times. 

Corat.—The Journal de la Chambr- de Commerce de 
Constantinople, writing of coral, says that it is found in 
every sea from the equator to the polar regions, but it 
develops best in the tropical parts of the Pacific, where 
the temperature of the water never falls below 20 degs. C. 
The coral of commerce, which is that used for jewellery, 
is known as corallum rubrum, or red coral, and is found 
in abundance in the Mediterranean, principally off the 
coast of Italy, in the neighbourhood of Sicily aiid 
Messina, off Sardinia, Corsica, and the Balearic Islands, 
Provence, Catalonia, Morocco, Algiers, and Tunis. It is 
dark-red on the Barbary coast, yellow on that of 
Sardinia, and rose on the Italian and Tunisian coasts. 
The most beautifui «ose coral is found especially on the 

rocks off Galita and Fratelli islands, off the north coas 
of Tunis. White coral is also met with off Barbary ; it 
is only a variety of the red. Black coral is found in the 
same place, but this is believed to be merely broken 
branches under the influence of chemical action. Most 
of the coral boats are Italian. Fishing is carried on in 
water of varying depths ; but the deeper it is the greater 
the probability of obtaining valuable coral. Hence it is 
usual not to fish within a distance of three leagues from 
the coast. That obtained from a depth of 50 metres is 
not comparable to that got from 600 metres by means of 
the dredge. In shallow water there is very little chance 
of finding the beautiful rose coral, which is said to be 
worth fifty times its weight in gold. The Italian fisher- 
men take their coral to Leghorn usually, where it is 
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either worked up or sold in its rough state. There are 
extensive establishments in Leghorn for working coral, 
the greater part of it being sent to India by way of Mar- 
seilles. The export to Europe is inconsiderable, except 
to Russia and Germany, where some articles in coral are 
much sought after. The principal markets are Torre- 
del-Greco, Messina, Naples, and Genoa, in Italy, Bona 
and La Calle, in Algeria, and Marseilles; but this latter 
has been shorn of much of its importance by the closing 
of the factories. But Europe takes an insignificant part 
of the coral produced; the most important markets are 
in Central Africa, the East Indies, Japan, and South 
America. The débris of coral after working and setting, 
beaten to powder and scented, makes a tooth powder 
which is sold at a considerable price by perfumers. The 
best rose coral has been sold in Naples at £18 Ios. per 
ounce ; but in the rough state, good and bad mixed, it 
may be obtained from 18s. to 40s. a pound, while choice 
coral is worth about £12 a pound. But the price 
naturally varies with the quantity obtained and with the 
fluctuations of taste. 

Tue Pupric HeattH.—The Registrar-General reports 
that the deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual 
rate of 17°5 per 1,000 of their aggregate population. In 
London 2,508 births and 1,342 deaths were registered. 
Allowing for increase of population, the births were 135, 
and the deaths 143 below the average numbers in the 
corresponding weeks of the last ten years. The annual 
death-rate per 1,000 from all causes, which had been 
18:0, 16°2, and 17°5 in the three preceding weeks, declined 
again last week to 16°4. During the first nine weeks of 
the current quarter the death-rate averaged 162 per 
1,000, and was 4°4 below the mean rate in the corre- 
sponding periods of the ten years 1878-87. The 1,342 
deaths included 39 from measles, 15 from scarlet fever, 
23 from diphtheria, 24 from whooping-cough, 10 from 
enteric fever, 1 from an undefined form of continued 
fever, 144 from diarrhcea and dysentery, 2 from cholera 
and choleraic diarrhcea, and not one from small-pox or 
typhus; thus 258 deaths were referred to these diseases, 
being 58 below the corrected average weekly number. 
No death from small-pox was registered, the corrected. 
average being 7 ; only 2 small-pox patients were under 
treatment in the Metropolitan Asylum Hospitals, and 1 
in the Highgate Small-pox Hospital, on Saturday last. 
The 15 deaths from scarlet fever showed a decline of 6 
from the number in the previous week, and were 23 be- 
low the corrected average; 3 belonged to St. Luke, 3 to 
Bethnal Green, and 2 to Lambeth sanitary areas. At 
the end of the week the Metropolitan Asylum and Lon- 
don Fever Hospitals contained 793 scarlet fever patients, 
against 774 and 783 in the two preceding weeks; 93 
cases were admitted during the week, against 66 and 83 
in the two previous weeks. The deaths referred to en- 
teric fever, which had been but 2 and 7 in the two pre- 
ceding weeks, further rose last week to 10, but were 6 
below the corrected average; 2 belonged to Islington 
sanitary area. The Metropolitan Asylum Hospitals con- 
tained 73 cases of enteric fever, but none of typhus, on 
Saturday last; 7 cases of enteric fever were admitted 
during the week, against 7 and 10 in the two previous 
weeks, The deaths referred to diseases of the respi- 
ratory organs, which had been 167 and 172 in the two 
preceding weeks, declined last week to 130, and were 
45 below the corrected average. Different forms of 

‘cusses the effects of earthquakes on animals. 

violence caused 53 deaths ; 48 were the result of negli- 
gence or accident, among which were 29 from fractures 
and contusions, 2 from burns and scalds, 8 from drown- 
ing, and four of infants under one year of age from suffo- 
cation. In Greater London 3,241 births and 1,6 44 deaths 
were registered, corresponding to annual rates of 30°6 
and 15°5 per 1,000 of the estimated population, 

Tue Errects PropucED By EARTHQUAKES UPON THE 

Lower Animais.—In the last issue of the “‘ Transactions 
of the Seismological Society of Japan,” Professor Milne, 
the well-known student of volcanic phenomena, dis- 

The 
records of most great earthquakes refer to the consterna- 
tion of dogs, horses, cattle, and other domestic animals. 
Fish also are frequently affected. In the London earth- 
quake of 1749 roach and other fish in a canal showed 
evident signs of confusion and fright, and sometimes 
after an earthquake fish rise to the surface dead and 
dying. During the Tokio earthquake of 1880 cats in- 
side a house ran about trying to escape, foxes barked, 
and horses tried to kick down the boards confining them 
to their stables. There can, therefore, be no doubt that 
animals know something unusual and terrifying is 
taking place. More interesting than these are the 
observations showing that animals are agitated just 
before an earthquake. Ponies have been known to 
prance about their stalls, pheasants to scream, and frogs 
to cease croaking suddenly a little time before a shock, 
as if aware of its coming. The Japanese say that moles 
show their agitation by burrowing. Geese, pigs, and 
dogs appear more sensitive in this respect than other 
animals. After the great Calabrian earthquake it is said 
that the neighing of a horse, the braying of an ass, or 
the cackle of a goose, was sufficient to cause the inhabit- 
ants to fly from their houses in expectation of a shock. 
Many birds are said to show their uneasiness before an 
earthquake by hiding their heads under their wings and 
behaving in an unusual manner. At the time of the 
Calabrian shock little fish like sand-eels (c:rricelli), which 
are usually buried in the sand, came to the tap and were 
caught in multitudes. In South America certain quad- 
rupeds, such as dogs, cats, and jerboas, are believed by 
the people to give warning of coming danger by their 
restlessness ; sometimes immense flocks of sea-birds fly 
inland before an earthquake, as if alarmed by the com: 
mencement of some sub-oceanic disturbance. Beiore 
the shock of 1835 in Chili all the dogs are said to have 
escaped from the city of Talcahuano. The explanation 
offered by Professor Milne of this apparent prescience is 
that some animals are sensitive to the small tremors 
which precede nearly all earthquakes. He has himself 
felt them some seconds before the actual earthquake 
came. The alarm of intelligent animals would then be 
the result of their own experience, which has taught 
them that small tremors are premonitory of movements 
more alarming. Signs of alarm days before an earth- 
quake are probably accidental; but sometimes in vol- 
canic districts gases have emanated from the ground 
prior to earthquakes, and have poisoned animals. In one 
case large numbers of fish were killed in this way in the 
Tiber, and at Follonica on the morning of April 6, 
1874, “the streets and roads were covered with dead 
rats and mice. In fact, it seemed as if it had rained rats. 
The only explanation of the phenomena was that these 
animals had been destroyed by emanations of carbon 
dioxide.” 
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s2atural Pistory, which stretches across from New Granada to British 
Guayana, and in Southern Brazil. 

The essential characters of Cattleya are: sepads free, 
ORCHIDS, WHAT ARE THEY ?—III. nearly equal, spreading ; fefa/s broader than sepals ; 

(Concluded from p. 60.) lips attached to the base of column; co/uzmn long, robust, 

Tue genus Cattleya, also South American, rivals Odonto- | rarely winged, often incurved ; fod/inia, four in two pairs. 
glossum in beauty, and is equally apt to form artificial, if | Cattleya labiata vera has flowers from five to sIx inches 

CaTTLEYA LapiaTA VERA (AFTER VEITCH). 

not natural hybrids. Its favourite centres are three : in in diameter, sepals and petals, bright satiny rose, faintly 
Mexico and Guatemala, in that part of South America touched with mauve ; the anterior lobe of the lip is a rich 



282 SCIENTIFIC NEWS. [Sept. 14, 1888. 

magenta colour, bordered with rosy lilac; beneath is a 
pale yellow blotch, streaked and veined with rosy purple. 

The genus Laelia, rivalling Caffleya in beauty, can be 
clearly distinguished from it only by the number of the 
pollinia, which in Cattleya form a single series of four, 
but in Laelia they form two series of four, eight in all. 

From the “cool” orchids of the western hemisphere 
we pass to their kindred and rivals, the “ hot” 
species of the eastern continent, and especially of India, 
in the widest sense of the term. Among these three 
genera are prominent, Dendrobium, Bulbophyllum, and 
Cirrhopetalum. 

Of these the Dendrobia form a kind of parallel to the 
Epidendra of the west. Each genus comprises hundreds 
of species or varieties—if these two terms have any 
clearly distinct meaning: Each displays gorgeous 
colouration, delicacy, and refined beauty. Some 
have rod-like stems more than ten feet in height 
covered with hundreds of flowers. Thus in Dendrobium 
Jimbriatum as many as 1,216 flowers have been counted 
on a single plant. 

The Dendrobia extend over a very large portion of 
the earth’s surface, from the Western Himalaya to 
Australia, Tasmania, New Zealand, and even the islands 
of the Pacific. Their head-quarters, however, seem to 
be the Eastern Himalaya and the country stretching from 
the valley of the Brahmaputra along the eastern side of 
the Bay of Bengal. In the district of Moulmein alone 
43 Species sufficiently showy to come under the notice of 
collectors and horticulturists are recorded. The 
Philippine Islands produce several fine species, as also 
does Java. Borneo and New Guinea, considering their 
extent and their climate, have not sent us hitherto many 
Dendrobia, or indeed orchids of any type. It is probable 
that further observation will tell a different tale. 

The eastern side of Australia, from Cape York south- 
wards to Cape Howe, yields not a few Dendrobia. As 
a rule, they require a higher temperature than the South 
American species. Thus in the lower Himalayan zone 
the temperature ranges from 80 degs.—go degs. F. in 
the summer to perhaps as low as 65 degs. F, in December 
and January. The atmospheric moisture is abundant ; 
in the Khasia Hills a rainfall of 600 ins. has been 
registered in one year, and 250 ins. in the month of 
August alone. It is noticed, however, that in these very 
moist, hot districts the Dendrobia grow on trees at the 
height of from 10 to 50 ft., so that they are above the 
low dense jungle growth, and have the full benefit of the 
air. A species found in the Andaman Islands flourishes 
in situations where it is exposed to the spray of the sea. 
In the hot plains of Moulmein the native Dendrobia are 
almost baked during the dry season, when they rest, 
just as the plants of cold climates do in the winter. 

Mr. Veitch, to whose courtesy we are indebted for the 
illustration which we lay before our readers, points out, in 
his excellent “Manual of Orchidaceous Plants” (ScrenTiFic 
News, vol. ii., p. 14), that we can supply orchids, or 
indeed any tropical plant, with the exact temperature and 
quantity of moisture which it receives in its native 
country. But we cannot give it the same amount of 
light, and that light will fall upon the plants at different 
angles owing to the lower altitude of the sun. It is 
certainly possible that this difference may account for the 
difficulty of cultivating some species under glass. Will 
the electric light ever make up the deficiency ? 

The botanical characteristics of the genus Dendrobium 
are :— sepals nearly of equal lengh, the dorsal one free, 

the two lateral attached to the foot of the column and 
forming with it, in some species, a short gibbous skin, in 
others a longer or? shorter spur; fefa/s generally of the 
same length as the sepals, sometimes longer, often 
broader, rarely narrower; /7f more or less contracted at 
base into a claw, lying on or attached to the foot of the 
column; column produced below point of attachment 
to the ovary into a kind of foot, the portion above ovary 
being very short ; Zo/linia, four in number, of a waxy 
texture, oval or oblong, compressed and lying parallel 
within the anther case; capsule ovoid, or oval oblong, 
rarely elongate. 

The colouration of the flowers varies greatly : Dendro- 
bium arachites is of a uniform vermilion-red, the lip 
veined with purple. D. Bensonie is milk-white with an 
orange disc on the lip, at the base of which are two 
maroon spots. D. Boxalli is white, bordered, and tipped 
with pale mauve purple; lip yellow, bordered with 
white, and with a purple blotch on the anterior margin. 

The genera Bulbophyllum and Czirrhopetalum follow 
closely upon Dendrobium, which they much resemble. 
Bulbophyllum, however, has a still wider range than 
Dendrobium. Its head-quarters are in India and the 
Malay Islands, but it spreads not merely into Australia 
and New Zealand, but into Africa—especially Sierra 
Leone—and Central and South America. Seven Bra- 
zilian species are known, a very curious fact. Many of 
the Bulbophyllums have long, rambling rhizomes, and 
attain gigantic dimensions. Bulbophyllum Beccari, one of 
the most curious, a native of Borneo, entwines the trees 
like a serpent. Its flowers, spotted yellow and red, are 
very small, but they form remarkably large, dense clus- 
ters. They emit, however, so abominable a scent that 
the plant is practically excluded from cultivation. What 
being is this stench to repe!, or to attract? The func- 
tions of sweetly-smelling flowers have been studied not 
unsuccessfully, but those of the “ stink-worts,” if we may 
so call them, still remain an unsolved problem. 

Another interesting question here suggests itself: 
Why is Africa so poor in orchids, and why are both its 
fauna and its flora comparatively so monotonous ? 

A Swattow’s Nest 1n an E_m—In a letter to the Times, 
Mr. J. A. Smith, of Akenham, states that—‘A pair of 
swallows have chosen a novel nesting-vlace in this parish, 
having attached their nest to a small elm bough over- 
hanging my fish pond. Yarrell records a similar instance, 
except that the nest was built upon the forked branch of 
a sycamore. In the case I now record the nest beauti- 
fully harmonises in appearance with the bark of the 
bough, and the mud used in its construction is well mixed 
with grass so as to withstand the storms of wind and 
rain. The nest is well lined with feathers, and to-day 
the young birds are looking around as if anxious to leave 
the structure which they have outgrown. What should 
induce the swallows to leave my dining-room chimney 
for this novel situation? Possibly they disliked the 
smoke from a fire rendered necessary this year on a chilly 
evening in July, or they may have reasoned that the 
bough was in a convenient situation, the surface of the 
pond yielding the best supply of insect food in a cold, 
showery season.” 

Tue Fossit Tortoise oF PERPIGNAN.—In a paper read 
before the Paris Academy of Sciences, M. P. Fischer 
shows that this tortoise is a gigantic form of an existing 
African group Testudo pardalis. Its alleged affinities 
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with the modern gigantic tortoises of the Seychelles and 
the Gallapagos, and with the Chersztes of Southern Europe 
have not been established. It may be considered as a 
relic of a more ancient fauna of an African type. 

A New Hypnotic Acent.—According to M. J. Luys, 
the fascinating effect produced upon larks by a revolving 
mirror is capable of developing analogous phenomena in 
the human species, especially in neuropathic subjects of 
both sexes. 

SS 

INTERNATIONAL GEOLOGICAL 
CONGRESS. 

HE fourth triennial session of this Congress will be 
held, by permission of the Senate of the Uni- 

versity of London, in the University buildings in Bur- 
lington Gardens. The first general assembly of the 
Congress will take place in the theatre of the University 
at 7.30 o'clock on Monday evening, September 17th, 
when the inaugural address will be delivered in French 
by Professor Prestwich, as President, French being 
the official language of the Congress. At 9g p.m. Pro- 
fessor and Mrs. Prestwich will hold a reception. 

On Tuesday morning the Congress will meet at 10 
o'clock, when questions bearing upon geological nomen- 
clature and classification will be discussed, A full report 
on these subjects will be presented by the American 
Committee. This report, which has been printed in 
advance, forms a volume of 220 pages, edited by Pro- 
fessor Persifor Frazer. Although written in English, a 
French abstract has been prepared by Professor Dew- 
alque, the Secretary of the General Committee on Unifi- 
cation of Nomenclature ; and eypies of this abstract will 
be distributed at the meeting. The English Committee, 
under the presidency of Professor T. McK. Hughes, will 
also present its revised report, which is now being 
printed, and forms a substantial work. 

On Wednesday morning the sitting will be devoted to 
the discussion of a subject which has of late years 
excited 1..uch attention in geological circles—the nature 
and origin of the crystalline schists. Special authorities 
on this subject have been invited to contribute short 
memoirs which have been printed in advance. As copies 
of these papers will be distributed to the members, the 
communications may be taken as read and the time of 
the meeting occupied only in their discussion. The 
volumes of papers entitled “ Etudes sur les Schistes 
Crystallins,” contains the following communications :— 
“Les Schistes Cristallins,” by Dr. Sterry Hunt; “ Zur 
Klassification der krystallinischen Schiefer,” by Professor 
A. Heim, of Ziirich; ‘Sur la Constitution et la Structure 
des Massifs de Schistes Cristallins des Alpes Occiden- 
tales,” by Professor C. Lory, of Grenoble; “Bemerkungen 
zu einigen neueren Arbeiten tiber krystallinisch-schiefrigen 
Gesteine,” by Professor J. Lehmann, of Kiel; ‘ Sur l’Ori- 
gine des Terrains Cristallins Primitifs,” by M. Michel- 
Lévy, of Paris ; ‘‘ The Archzean Geology of the Region 
North-West of Lake Superior,” by Mr. A. C. Lawson, of 
the Geological Survey of Canada; “ On the Crystalline 
Schists of the United States and their Relations,” by 
various members of the United States Geological Survey ; 
and a paper by Herr K. A. Lossen, of the Geological 
Survey of Prussia. The group of papers contributed by 
the United States Survey contains first an “ Introduction,” 
by Major J. W. Powell, the Director, followed by a paper 
on \‘ The Crystalline Schists of the Lake Superior Dis- 

THE 

trict,” by the late Mr. R. D. Irving, and Messrs. T. 
Chamberlin, and C. R. Van Hise; this is succeeded by 
asketch of ‘‘ The Crystalline Schists of the Coast Ranges 
of California,” by Mr. G. F. Becker, and a brief description 
of “The Crystalline Rocks of Northern California and 
Southern Oregon,” by Captain C. E. Dutton. 

On Wednesday evening the Congress will be received 
by Dr. A. Geikie, as Director-General of the Geological 
Survey, at the Museum of Practical Geology in Jermyn 
Street. With the view of illustrating the subjects that 
will have been discussed at the morning sitting, it is 
proposed that during the evening a series of microscopic 
sections showing the structure of the crystalline schists 
shall be exhibited on the screen, by means of the lime- 
light, in the theatre of the Museum. 

At to o'clock on Thursday morning the Congress will 
re-assemble in the University theatre, and proceed to 
the discussion of questions bearing upon the International 
Map of Europe. A report will be presented by the Map 
Committee, and specimen sheets illustrating the character 
of the work. In the afternoon the members will make 
excursions in various directions. One party will visit 
Windsor and Eton, where they will be entertained by 
the masters of Eton College; another party will visit 
Kew, and be received by Mr. Thiselton Dyer, as Director 
of the Royal Gardens; other members will go down the 
river to Erith and Crayford for the purpose of examining 
the brick-earths and gravels of the Thames valley ; while 
others will probably visit Watford and St. Albans. 

On Friday morning the discussion on nomenclature 
and classification, and on the coloration of maps, will be 
resumed. In the evening there will be a reception at 
the rooms of the Geological Society at Burlington House, 
by Dr. W. T. Blanford, as President of the Society. The 
concluding business of the Congress, mostly of a formal 
character, will be taken at Saturday morning’s sitting. 

Several geological excursions have been organised for 
the week following the London session. One of these, 
which promises to be extremely popular, is to the Isle of 
Wight, under the direction of Messrs. W. Whitaker, 
J. Starkie Gardner, A. Strahan, and H. Keeping. By 
invitation of Sir Charles Wilson, this party will also visit 
the offices of the Ordnance Survey at Southampton. 
Another interesting excursion is to North Wales under 
Dr. H. Hicks, assisted by Professor J. H. Blake for 
Anglesey, and by Mr. G. H. Morton for the carboniferous 
limestone of Llangollen. A third excursion is planned 
to East Yorkshire, under the direction of Mr. J. W. 
Woodall and Mr. C. Fox-Strangways, assisted by Mr. W. 
H. Hudleston, for some of the oolitic series, Mr. G. H. 
Lamplugh for the Flamborough chalk, and Mr. Hugh Bell, 
for the mines and iron-works of Middlesborough. West 
Yorkshire will also be visited by a party under the 
guidance of Mr. J. Marr and Mr. R. H. Tiddeman. 
Finally, an excursion to East Anglia has been organ'sed 
under Mr. F. W. Harmer (Mayor of Norwich) and Mr. 
Clement Reid, assisted for the older Pliocence beds of 
Suffolk, by Dr. J. E. Taylor, of the Ipswich Museum. A 
guide-book containing geological descriptions of the 
localities about to be visited, written in French, and 
illustrated by coloured geological maps has been pre- 
pared, and will be presented to the members of the 
Congress. To this guide-book Mr. Topley has con- 
tributed a sketch of the geology of the various railway 
routes by which foreigners will reach London. 

The Official Report of the Berlin Congress has just 
been issued. 
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The Writish Associaton, 

SECTIONAL MEETINGS. 
FULL REPORT OF THE DISCUSSIONS. 

[FRoM OUR OWN REPORTERS. | 

MATHEMATICAL AND PHYSICAL SECTION. 

(Continued from p. 255.) 

LIGHT AND ELEcTRICITY DEPARTMENT, 

SATURDAY, SEPT. 8TH. 

Professor G, F. F1vZGERALD, F.R.S., presiding. 
The first paper was on Zhe Harmonic Series of Lines in the 

Spectra of the Elements, by Professor Dr. CARL RUNGE, who 
said that Messrs. Liveing and Dewar, in their researches 
on the ultra violet spectra of elements, had drawn attention 
to the appearance of what they called the harmonic series 
of lines. Similar to the formula found by Dr. Balmer, of Zurich, in 
1885, for the wave lengths of thirteen lines of hydrogen spectrum, 
there existed, as Professor Kayser and he (the speaker) had found, 
formulas for the groups of lines of other elements, which Professors 
Liveing and Dewar, as he had before observed, had named the 
**harmonic series of lines.” This series of lines had been com- 
pared to the series of overtones emitted by a vibrating elastic body. 
He took the liberty of laying before the section a photographic 
map of the visible and ultra-violet part of the spectrum of iron. It 
was meant to serve as an instrument for determining the wave 
lengths of the lines of other elements, and was going to be copied 
in phototype ard published by the Academy of Berlin, together with 
the wave lengths of the lines measured by Professor Kayser and 
himself. The scale on the map was rather inexact, but it sufficed 
to identify a line so as to be able to look up the wave lengths in 
the tables. He thought that even the weakest lines had been deter- 
mined with an exactness of o'r Angstrém’s unit, and that the 
probable error of the sharp ones was less than 0-03 Angstrém’s 
units. 

Dr. J. JANSSEN, a foreign member of the Royal Society, addressed 
the section in French at considerable length on the Applécation de 
VAnalyse Spectrwe a la Mécaniqu: Moléculaire. Spectres de 
2’ Oxygene. He said he had made observations on the absorption 
spectrum of oxygen. He found there was a series of lines in the 
spectrum, the two most prominent of them coinciding with Fraun- 
hofer’s AandB. There were also a series of bands, the three most 
prominent being about 628, 575, 477. He said he had shown that the 
lines depended on the quantity of oxygen through which the light 
had passed. 

Sir WM. THOMSON, F.R.S., congratulated Dr. Janssen upon his 
extremely lucid statement. He thought that the French of the 
Professor would be better understood by members of the Association 
than would te the English of most of the inhabitants of this island, 
or, he might add, the English of the neighbouring continent 
of North America. Soimportant did he consider Professor Janssen’s 
paper, that he proposed that it should be printed at the expense of 
th: As:ociation, and circulated amongst the members. 

Dr. GLADSTONE seconded the motion, which was agreed to. 
A paper on Zhe Absorption Spectrum of Oxygen, written by 

Professors LivEING, F,R.S., and Dewar, F.R.S., was read by 
Mr. R. T. GLazeproox, M.A., F.R.S., one of the secretaries 
of the section. 

Papers on A Vortex Analogue of Static Electricity, and on A 
Diffusion Pholometer, were read by Professor W. M. Hicks, F.R.S., 
and Mr. J. JOLy respectively, and votes of thanks were passed to 
those gentlemen. 

The Report of the Committee on Electrolysis was then read. This 
we may give in some future issue. 

DEPARTMENT OF MATHEMATICS AND GENERAL PHYSICS. 

Professor EVERETT, M.A., D.C,L,F.R.S., etc., presiding. 
Papers by Professor R. W. Genese, on Centres of Finite Twist 

and Stretch, and on Recurring Decimals and Fermot’s Theorem, 
were read, for which the author received the thanks of the meeting. 

The PRESIDENT then read a paper on Zhe Relation between 
Orbits, Catenaries, and Curved Rays. Professor A. M. Wor- 
THINGTON, in dealing with Te Tenstonal Stress and Strain within 
a Liquid, described the three methods that have been employed by 
previous observers to subject a liquid to tension, These are :— 

(1) The barometer tube method, by which Professor Osborne 
Reynolds had succeeded in subjecting mercury to a ten- 
sion of five or six atmospheres due to its own weight, 

(2) The centrifugal method, devised by the same observer, and 
by means of which he had subjected water to a pull of 
about five atmospheres (72°5 lbs. per square inch) ; while 
the author had succeeded in reaching with alcohol a ten- 
sion of 7‘°9 atmospheres, or 116 lbs. per square inch, and 
with strong sulphuric acid a tension of 11°8 atmospheres, 
or 173°4 lbs. per square inch. 

(3) Zhe method of cooling, discovered by Berthelot, and de- 
scribed by him, ‘‘ Ann. de Chimie” xxx. (1852): Sur Ja 
dilatation forcée des liquides. 

The author then described the form of apparatus, arrived at after 
many trials, by which the tension of the liquid and the extension 
produced by it could be simultaneously measured. 

The experimental proof that tensional stress within a mass of 
liquid is necessarily accompanied by a corresponding strain, was, in 
the author’s opinion, an important point in the theory of surface ten- 
sion, since it showed that the diminution of density or extension of 
the surface liquid, which could be skown to be a necessity of the 
equilibrium at the surface, was sufficient to account for the surface 
being a seat of energy. It became, in fact, unnecessary to ascribe 
to the energy any other form than that in which it existed in stretched 
matter, : 

Professor HELE SHAW, M.Inst.C.E., then gave an address ona 
New Sphere Planimeter. 

MonDAY, SEPTEMBER IOTH. 

Mr. Wm. Esson, M.A, F.R.S., presiding. 
Mr. R. T. GLAZEBROOK, M.A., one of the Secretaries, laid before 

the section the fourth report of the Committee, consisting of Pro- 
fessor Balfour Stewart (Secretary), Professor W. Grylls Adams, 
Mr. W. Lant- Carpenter, Mr. C. H. Carpmael, Mr. W. H. Christie 
(Astronomer Royal), Professor G. Chrystal, Captain Creak, Pro- 
fessor G. H. Darwin, Mr. William Ellis, Sir J. H. Lefroy, Professor 
S. J. Perry, Professor Schuster, Professor Sir W. Thomson, and 
Mr, G. M. Whipple, appointed for ihe purpose of considering ¢he 
Best Means of Comparing and Reducing Magnetic Observatzous. 

He said since their Jast report the Committee have to ‘record the 
death of their Secretary, Professor Balfour Stewart, whose loss will 
be deeply felt in the scientific world, especially by those who are 
engaged in researches in terrestrial magnetism and in the work of 
magnetic observatories. A meeting of the Committee was held on 
February 2nd, 1888, at which Professor W. Grylls Adams was 
requested to act as Secretary to the Committee and to forward to 
the directors of magnetic observatories copies of the third report of 
the Committee, calling special attention to the paragraphs relating 
to the determination of scale co-efficients. 

At the second meeting of the Committee, on July 11th, 1888, Mr. 
W. L. Carpenter handed to the Committee a paper which had been 
prepared by Professor Balfour Stewart, on a comparison between 
the wind values and declination disturbances at the Kew Observa- 
tory. The Committee have thought it right to recommend that this 
paper and the table accompanying it be printed as an appendix to 
the report. 

The Committee learn that all the scientific material found among 
Dr. Stewart’s papers is in the possession of Professor A. Schuster. 
Professor Schuster has continued his reduction of the diurnal varia- 
tion of terrestrial magnetism, and has nearly completed a paper on 
the subject, which he proposes to present to the Royal Society. 
A paper has also been communicated to the Committee by Major 

Dawson, on magnetic observations taken at Fort Rae in 1882-83. 
The Hon, RALPH ABERCROMBY read a paper on Modern Views 

about Hurricanes, as Compared with the Older Theories. He said 
the old idea of a hurricane was that of a circular-shaped eddy, 
round which the wind blew in circles; the whole system was not 
supposed to be connected with any surrounding trade-wind or mon- 
soon, and the idea that a hurricane changes its shape, as well as its 
depth and intensity, during its progress, was never thought of. 

Modern research showed that a hurricane was really an oval eddy, 
and that the vortex, or centre of the wind rotation, was not in the 
geometrical centre of the oval, but usually nearer one edge or other 
of the depression. ‘The former was a very simple, the latter a very 
difficult conception; nevertheless, such were the facts, as the 
author has proved by an examination of hurricanes on sixty different 
days. 

The wind blew as a spiral of variable incurvature round the 
vortex, not round the centre of the oval. The general sense of the 
rotation was counter-clockwise in the Northern, clockwise in the 
Southern Hemisphere; but the amount of incurvature varied in 
different parts of the oval, for a number of reasons. As a rule, in all 
hurricanes the incurvature was less in front than in rear of the 
yortex, 
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A hurricane was also always changing its shape, so that the oval lay 
sometimes in one way, and sometimes quite in a different direction ; 
while sometimes the vortex was displaced towards one side of the 
oval one day, and towards quite another side on the next. 

The path of the hurricane was notin a regular line, for the vortex 
sways about, and sometimes even described a loop. 

For all these reasons, no rule was possible for determining 
absolutely the bearing of the vortex by observations on board a 
single ship, whereas it used to be stated positively that facing the 
wind the vortex bore 8 points—at right angles—to the right in the 
Northern, and to the left in the Southern Hemisphere. 

Tt can only be said now that, when fairly within the storm-field and 
facing the wind, the vortex will be to the right and a little to the 
rear—that was, from 8 to 12 points to the right of the wind—in the 
Northern Hemisphere, and to the left and a little to the rear—that 
was, from 8 to 12 points to the left of the wind—in the Southern 
Hemisphere. If the wind blew exactly in a circle round a circular 
hurricane the vortex would always bear 8 points to the right or left 
according to the hemisphere, and the rule to take 8 to 12 points is 
simply allowing for the effects of variable incurvature. 

The above rule does very well for a first approximation to the bear- 
ing of the vortex, but greater precision can be attained in certain 
circumstances. If the condition indicated that a ship was nearly in 
front of the vortex the bearing of the vortex will probably not be 
much more than 8 points to the right or left, according to the hemi- 
sphere, because, as before mentioned, the incurvature was very small 
in front of a hurricane. Great care must be taken not to apply this 
tule to an increasing trade with a falling barometer, as will be ex- 
plained hereafter. 

In the rear of a hurricane, on the contrary, the vortex might bear 
12 or even more points to the right or left of the wind, because the 
wind was very much incurved in that part of a hurricane. A ship 
should therefore always then lie-to till the barometer began to rise 
and the weather to improve, otherwise she would probably run right 
into the vortex. She might easily scud 10 knots, while the hurri- 
cane might not be advancing more than 5 miles an hour, so that it was 
very easy to catch up the vortex. The discovery of this great in- 
curvature is one of the most important modern developments of the 
subject. 

It used to be thought that if the wind increased in force, without 
changing in direction, with a falling barometer, a ship must 
necessarily be in the line‘of progression of the vortex, and that she 
should run at once. This was owing to the idea that a hurricane 
was an isolated disturbance. 

Now we know that if it be only the usual trade-wind, which in- 
creases without changing in direction, and with a falling barometer, 
a ship should lie-to till the mercury has fallen at least 6-1oths of an 
inch before she runs as a last resource. Modern research had 
proved that a hurricane is usually embedded in some prevailing 
trade or monsoon, and that there was therefore a belt of intensified 
trade-wind outside the true storm-field. This belt was always on the 
side of the hurricane farthest from the equator. A ship in this 
belt experienced an increasing trade without change of direc- 
tion, and with a falling barometer, though she might be far away 
from the line of progression of the vortex. She would equally ex- 
perience an increasing and unchanging. wind, with a falling 
barometer, if she were in the line of progression ; but as there was 
no means of knowing whether she was in the line of progression or 
only in the belt of intensified trade, the empirical rule says, ‘‘ Lie- 
to tll the mercury has fa!len 6-tenths of an inch before beginning to 
run, 

The old rules for finding which semicircle of a hurricane a ship 
may be in, and the old rules for heaving-to in either hemisphere, 
are all proved to be both true and valuable by modern research. 
These rules remain as follows: Facing the wind in both hemi- 
spheres, if the wind changes by the right the ship is in the right - 
hand semicircle, and she should heave-to on the starboard tack ; if 
the wind changes by the left she is in the left semicircle, and 
should heaye-to on the port tack. If circumstances compel her to 
run she should keep the wind well on the starboard quarter in the 
North Hemisphere, and well on the port quarter in the South 
Hemisphere. 

It is much to be regretted that the examination-papers of the 
Board of Trade for master and mates are painfully behind the 
modern standards of knowledge, and that in these matters the 
Germans and other nations are now ahead of England, The whole 
knowledge which is required in our merchant service is contained in 
six questions, and a candidate is expected to say that the centre 
bears 8 points, or perhaps a little more, from the direction of the 
wind, while no notice is taken either of the small incurvature in 
front or of the great incurvature in rear, or of the belt of intensified 
trade, here the usual indications of being exactly in front of the 
vortex fail, 

No one should blame the master of a ship for not following the 
established rules, without the closest investigation, for, as Pidding- 
ton says, ‘‘ absolute rules are all nonsense,” and much depends on 
the capabilities of a ship and on the ever-varying conditions of a 
heavy cross sea, 

Professor DouGLAS ARCHIBALD felt that many vessels had been 
lost through following strictly antiquated rules. Seamen were 
rather conservative, and liked to stick to their old rules, but he was 
of opinion that the sooner the results of modern observation were 
adopted the better it would be all round. He was sorry that M. 
Faye and those who thought with him were not present to hear Mr. 
Abercromby’s paper, because he thought they would have found it 
rather hard to say, in the face of that paper, that there was no such 
thing as an elliptical hurricane. 

Dr. W. H. KussELt desired to ask a question as to the rotatory 
action of winds. He saw a number of new faces on the plat- 
form, and he wished to inquire, therefore, if any one could explain 
why it was that winds were so frequently rotatory in their motion. 

Mr. W. N. SuAw, M.A., one of the Secretaries of the section, 
explained what he considered was the cause of hurricanes having a 
circular motion. His argument tended to show that rotatory winds 
were caused by rushes of hot air from one quarter meeting rushes of 
cold wind from an opposite direction, which caused the rotatory 
motion the last speaker had inquired about. 

Dr. H. R. MILv then read the report of the Committee on Zhe 
Surface Temperature of Water, and followed it up by a paper on 
The Temperature of some Scottish Rivers. 

Professor C, G. KNoTT discoursed on Zhe Recent Magnetic Survey 
of Japan. He observed that, generally speaking, the magnetic 
features of Japan present great irregularities—a fact which the 
highly volcanic condition of the country would lead us to expect. 
The south-western portion of the main island, with the adjacent 
islands fringing the inland sea, presents fairly uniform magnetic 
features. The regions where the greatest disturbances exist are (1) 
the great central mountain region to the north and north-west of 
Fujiyama, and (2) the region included between the 38th and gotn 
parallels of latitude. 

The general characteristics of the iso-magnetic lines correspond- 
ing to the observations made are as follows: The lines of equal 
dip, of equal horizontal force, and of equal total force are 
approximately straight, while the lines of equal declination are 
distinctly parabolic or hyperbolic, approximating very closely to 
the general form of the main island. 

The full details of the survey are given in the second volume of 
the ‘Journal of the College of Science, Imperial University, 
Japan,” where also will be found the charts, of which the large 
charts now shown were rough copies. 

Mr. J. Joty lectured on Keading Electrically Meteorological 
Lustruments Distant fron. the Observer. 

Mr. W. N, SHAW, in the absence of Professor G, H. DARWIN, 
F.R.S., put before the section the paper of the latter on Zhe 
Mechanical Condition of a Swarm of Meteorites, and on theories of 
cosmogony, and then read his own communication on Some Charts 
of Kew Corrections for Mercury Thermometers. 

The Committee upon Standard Lights submitted their final 
report upon this subject. In the course of a lengthy document the 
Committee stated that they had experimented upon ordinary 
candles, upon sperm candles (six to the pound), with pentane 
standard lights, and also with the pentane lamp, and with 
the amyl-acetate lamp, As the result of the experiments the 
Committee considered that the standard candle, as defined by 
Act of Parliament, was not worthy of the present state of 
science, and they gave their opinion in favour of an altera- 
tion of the law with regard to standard lights and the adoption of 
the pentane standard. They further recommended that it should 
be urged upon the Board of Trade that legislative action should be 
taken, with a view to speedily bringing about the change suggested’ 
in the report. 

Mr. WM. SHAw read a paper on An Apparatus for Determining 
the Temperature by the Variation of Electrical Resistance. 

TUESDAY, SEPTEMBER IITH. 

Professor FITZGERALD presiding. 
There was a very large attendance, Section “G” joining with 

Section ‘‘ A” to carry on a discussion on 

LIGHTNING-CONDUCTORS, 

Mr. W. H. PREEcE, F.R.S., opened the debate. He said that it 
was a most remarkable thing that if we wanted to know much about 
atmospheric electricity we had to go back to the days and works of 
Benjamin Franklin, a hundred and forty years ago, Up to 1878 
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there were absolutely no rules for the guidance of people who de- 
sired to erect lightning-conductors for the protection of their houses. 
In that year a great conference was held on the subject, and the re- 
sult of its deliberations was published in a book, and included a set 
of rules for the construction of conductors. He had under his per- 
sonal observation no less than 500,000 lightning-conductors. Some 
time ago a lectureship was founded in memory of Dr. Mann, who 
had experimented on the protection of buildings from lightning in 
South Africa. Professor Oliver Lodge was selected as the 
lecturer, but instead of cracking up the work of the Conference, he 
took the other line, and if his statements were true, lightning-con- 
ductors would be of no use, and no buildings would be safe ina 
thunderstorm. Professor Oliver Lodge had committed himself to 
fallacies which it was now his (the speaker’s) duty to bring before 
the meeting. The professor assumed that a lightning-rod formed 
part of the flash. Well, asa matter of fact, it did not. Nobody 
had ever seen a flash of lightning strike a conductor. The function 
of the conductor was to prevent the possibility of the building on 
which it was erected being struck by the flash of electricity. 
If a building was struck there was some defect in the 
construction of the conductor. Lightning did not go careering 

There was wildly about, but passed along a path prepared for it. 
another fallacy which prevailed, and that was that a flash of light- 
ning was instantaneous. No proof, so far, had been produced of 
that. They saw a flash of light which indicated part of the dis- 
eharge, but how long that discharge lasted they did not know. 
There were invisible flashes of lightning, which was proved by the 
fact that persons had been killed under trees wien there was no 
visible flash. He had, however, come to the conclusion, by the 
effect on telegraph wires, when there were currents of sensible 
duration, that the flash was not instantaneous. He argued 
that if Professor Lodge were correct no lightning-conductor could 
protect, and no discharge could possibly be led to the earth. The 
assertion of the oscillatory character of the lightning flash was based 
more on mathematical reasoning than it was upon absolute observa- 
tion. There were those amongst mathematicians who made 
mathematics their slaves, and when they got into the slough of 
despond they found it difficult to get out again. Engineers had no 
great respect for mere mathematical development, unless it was proved 
by absolute experiment. Mathematical developments should be re- 
ceived with extreme caution, and the theory, beautiful as it was, must, 
as he had before remarked, be received with great circumspection, 
There were several facts against the proposition. As to the theory of 
self-induction there was also much doubt. There was no doubt that 
Professor Lodge had started a new and fresh hare which electricians 
must hunt up and kill. Professor Lodge was on the brink of a great 
discovery, although he (the speaker) did not accept his theory of 
self-induction. Whatever the result of the present conference was, 
he would certainly have the advantage of bringing to the front what 
they were all anxious to see—namely, the true theory of electricity 
shadowed forth by Professor FitzGerald in his address, which would 
mark the present meeting of the Association as an important epoch 
upon that subject. 

Professor OLIVER LopGE, F.R.S., said he had had nothing like 
the experience of Mr. Preece. So far from having half a million 
lightning-conductors uncer his supervision, he had not got a solitary 
one. He had frequently asked his friends to put up conductors on 
their houses, but the answer he invariably received was that 
conductors were too expensive, and ‘‘it was cheaper to insure.” It 
was perfectly true, as Professor Preece had said, that few public 
buildings were effectively protected from I’ghtning, the reason being 
that the conductors used were not efficient. If conductors were 
used on all lofty buildings, their price would probably be as many 
skillings as they now cost pounds to put up, and the result would be 
a great saving to life and property. Mr. Preece had said that a 
properly constructed conductor had never failed to do its work, but 
he (the speaker) could not quite agree with that statement, for he 
thought that lightning-conduc‘ors had frequently failed to act when 
they were called upon todoso. The Hétel de Ville at Brussels 
was supposed to be protected from lightning by innumerable con- 
ductors, but nevertheless on the 1st of June last year it was struck 
by the electric fluid and set on fire. The lightning-rod had two 
functions— one was to act as a point toattract the flash, and the 
other was to carry cff the fluid. It was not desirable that con- 
ductors should immediately take the fluid to the earth, for it was 
often better to allow the great energy of the flash to slowly exhaust 
itself. He thought the address they had listened to was a very 
interesting one, and he considered that the thanks of the section 
ought to be accorded to Mr. Preece for his lecture. 

The Hon. R. ABERCROMBY, who followed, produced a number of 
photographs of lightning flashes, He felt sure good would result 
from the discussion. 

Lord RAYLEIGH observed that whatever might be the failings of 
mathematicians, he felt that scientists must go to them eventually. 

Sir WILLIAM THOMSON, F.R.S., could not help thinking it 
would be well for the Professor to continue his experiments in regard 
to the superiority of iron over copper rods. As to protecting buildings, 
he must confess that it was rather disturbing to find that lightning- 
rods hed so little protecting power. Before, however, iron was 
generally recommended for lightning-rods, further experiments must 
be carried out with regard to the conducting power of that metal. 

Professors FORBES aud ROWLAND (of John’s Hopkins College, 
U.S.A.) and M. de F. FONVIELLE (of Paris) continued the discus- 
sion, which, after a few observations from Mr. SYDNEY WALKER, 
Mr. Brown, and Mr. Woop, followed. 

Dr. J. JANSSEN, a foreign member of the Royal Society, read a 
paper on Analyse Chronometrique des Phénomenes Electrigues 
Lumineux, and Mr. R. T. GLAZEBROOK, F.R.S., discussed ¢he 
Standard of Electrical Re istance. 

CHEMICAL SECTION. 

(Ciniinued from p. 257.) 

SATURDAY, SEPTEMBER 8TH. 

Professor TILDEN, F.R.S., presiding. 
The first business was to receive the report drawn up by Professor 

Dunstan of the committee appointed for the purpose of inquiring 
into and reporting on The Present Methods of Teaching Chemistry. 
This was a very long and important report, which we shall pro- 
bably give 2 ex‘enso in a future issue. 

The PRESIDENT said he should like to offer a single criticism 
on the foregoing report. If, as appeared to be admitted by every- 
body, chemistry was such a valuable element in school education, 
surely those advantages should be shared by girls. It was a very 
extraordinary circumstance, but he did not notice a single reply from 
a girls’ school embodied in the report. It was a regrettable fact 
that chemistry did not at present seem to have found its way into 
girls’ schools, and he could nct help but regard it as a serious 
misfortune in the interests of the higher education of women. The 
report, in brief, confirmed the view expressed in his address, that 
until they had teachers better qualified to impart instruction, these 
difficulties would not be overcome practically. 

The Rev. A. IRVING, in a paper on Chemzstry as a School Subject, 
said that chemistry could not properly be taught apart from physics ; 
there was a physical side to every phenomenon. Lecture work 
should precede laboratory work, and continue favz fassu with it. 
Analysis rationally, not mechanically taught, was an excellent 
mental training. The two should be closely correlated ; exercises 
should be given in the laboratory, preparatory to or suggested by 
the subjects treated in the leciures, and facts learnt in the laboratory 
should be turned to account in the lectures. The teacher must not 
be trammelled by text-books; these must be his instruments, not 
his masters. Quantitative treatment of subjects in the lectures 
should be introduced as far as possible from the first, and as pupils 
advanced they should be trained individually in the use of the 
balance. Numerical exercises based on (not as a substitute for) 
lecture demonstration helped to give fixity and precision to ideas, 
Pupils should be trained to think out, in their note-books, the 
connecticn between experimental demonstration and theory, and 
not have notes dictated to them to be committed to memory. 
Their knowledge should also be tested by frequent short exmination 
papers. 

Mr. ANGEL (Manchester), in opening the discussion, strongly 
criticised the system of teaching boys chemistry by mere lectures 
and note-taking. Such a method, he declared, involved utterly in- 
compatible processes being set up in the juvenile mind. It 
engendered no scientific thought, and left no clear impression of any 
phenomena on the mind. The result was entire failure. In nine 
cases out of ten such a method of teaching made clear scientific 
thought an impossibility. With regard to examinations, he held 
that the present progress of science was more due to our system of 
examination than anything else. 

Mr. GATEHOUSE (Bath) thought the report of the Committee in 
some of its phases confounded the making of the intelligent man 
with the making of the chemist. 

Miss Lyp1a BECKER thought the Committee would do well to 
entirely eliminate from their report the word boy, and substitute for 
it pupil, student, or child. There were very many difficulties in the 
way of girls sharing in the benefits to be derived from the study of 
chemistry and physical science ; and there could be no doubt that it 
was owing to such causes as these that the higher education of 
women had not made more rapid progress. As regarded the, mode 
of teaching, she thought the habit of questioning pupils was one 
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that should not Le practised withcut more thought. Too often 
teachers persisted in putting tormenting questions to their pupils. 
Teachers should impart their knowledge in such a simple, intelli- 
gent, direct, and straightforward manner so as to at once produce 
an impression on the youthful mind. The questions should come 
from the pupil, and not from the teacher, 

Mr. West (Bournemouth) thought it was not much good trying 
to give definite scientific teaching to boys before they were of the 
public schcol age. 

Mr. LAScELLES, Chemical Master at Harrow, considered the 
lecture system interspersed with catechism the best. He did not, 
however, recommend the abstract teaching of chemistry to boys; he 
believed in imparting to them general facts. 

Mr. HuGH MapDAN (Exeter), Mr. HARVEY HICHEN (Radley), 
Mr. VELEY (Oxford), also took part in the discussion. 

The PRESIDENT, in adjourning the sitting, expressed a hope that 
by another year the Committee would be in possession of some 
definite recommendations to be submitted to the head masters of 
the great public schools throughout the country. 

MONDAY, SEPTEMBER IOTH. 

Professor TILDEN, F.R.S., presiding. 

Professor H. E. ARMSTRONG, F,.RS., opened a discussion on 
Valency. He said: This was undoubtedly one of the most important 
and at the same time most difficult problems chemists have to solve. 
It was clear of course to every chemist that the determination of 
valency in any particular element involved the constitution of that 
element. And of course the determination of the constitution in- 
volved the idea of valency. The problem presented the greatest 
difficulties, and all people who were not blind followers of any par- 
ticular system must admit that in regard to it chemists have yet a 
great deal to learn. The meaning of the term chemical action must 
be largely extended, and chemists would have ultimately to regard 
the physical action involved in the changes as essentially chemical 
in their nature. Chemical action must be defined as a change in the 
molecular condition. No doubt chemists had got too much in the 
habit of treating the nature of chemical affinity from too narrow a 
point of view. A very considerable widening of our conception in 
this regard must beinsis*ed upon. There were two forms of valency 
to be looked at—fixed valency and variable. And he would point 
out that the only definite conception of valency was practically that 
which involved the acceptation of the doctrine of fixed valency. But 
before they could come to any definite conclusion on the subject there 
must be a greater interchange of opinion between chemists and phy- 
sicists. It was practically hopele:s for the chemists to endeavour to 
solve the problem by themselves. And one of the greatest difficulties 
that surrounded the question was the difficulty in putting the 
chemists’ investigations in such a form as to be perfectly intelligible 
to those outside the circle. Dr. Williamson had advocated the view 
that in a large number of double salts we were to assume that there 
was a redistribution of the constituent elements, so that the consti- 
tuent elements all become associated with one central element. The 
doctrine of fixed valency assumed that the elements in a great many 
cases are of a different order, and that in a compound there is 
no sacrifice of the original substances, but that they are still 
present. The assumption is that there are the constituent radicals 
of the compound, and that they are held together in a special way 
by the mere juxtaposition of the molecules. The great question to 
decide upon was in relation to the existence of these two classes of 
compounds. It involved the distinction between atomic and mole- 
cular compounds, and that led up to the question, In what manner are 
the constituent radicals of the molecular compounds held together? 
One view he particularly desired to advance was one which involved 
what might be termed the property of supervalency in certain 
elements. Valency might be described as the atom-fixing power of 
an element—the power of associating distinct elements in a single 
atom. Unless they admitted this, the problem must be given up ; 
from this point of view a chlorine was a super-valent element, and 
they must admit that the chlorine atom was capable of entering into 
association with more than one other atom. He did not think, 
however, that mere discussion would help them much, and until they 
agreed upon some definite line of going to work, the problem would 
be as far from solution as ever. 
The PRESIDENT, in the course of a few remarks, said: Of course, 

neither Professor Armstrong nor any one else could expect that 
every chemist would agree with him in all the views he took, but 
he should like to say how fully he agreed with him with regard to 
the statement that it was impossible to give any exact definition of 
chemical action, or indeed of a chemical compound. The discus- 
sion of the question of valency peculiarly involved the theory of 
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what is chemical action or chemical combination. One important 
omission in Dr, Armstrong’s argument was the fact that chemical 
combinations depended almost entirely on the temperature. 

Frofessor A. W. WILLIAMSON, F.R.S., said: Chemists well knew 
that it was but comparatively recently that their attention had been 
drawn to the fact that there were atoms which differed from others 
in the complexity of the group they held together, the power of 
uniting together various atoms and combining them being possessed 
in a very different degree. Naturally chemists had made various 
attempts to explain these phenomena, but, unfortunately, in many 
cases it had only been a case of putting on intellectual blinkers toshade 
the horizon so as to limit the view to the particular portion in regard to 
which pet theories existed. A remarkable instance of variable 
valency was afforded by nitrogen, which was found in chemical 
compounds with three and sometimes with five monads. And the 
important fact must not be lost sight of that in proportion as the 
temperature was raised did they find the power of holding many 
atoms in combination diminish. There were two classes of com- 
pounds which had different valencies, and one class was quite as 
characteristic of compounds in the same degree as the other. 
Nothing but phrases could be used to establish a distinction 
between them. With regard to some other points whieh claimed 
very special attention, they could not fail to notice that the bodies 
in which many atoms were found grouped together chemically were 
of rare occurrence. The changes of temperature ought to be par- 
ticularly noted, in that it diminished the power of the one central 
atom. But before they made progress with so complex and diffi- 
cult a subject they must proceed on the clear statements of ascer- 
tained facts, and with as little supposition as possible. 

Lord RAYLEIGH, Sec.R.S., said it was a very wide question that 
had been touched upon as to how far it was desirable to introduce 
new names for expressing physical or chemical results. He thought 
that both advantages and disadvantages would be experienced. No 
doubt it would please physicists if every element could be deter- 
mined as having a fixed valency. He, however, failed to see how 
they could get over such phenomena as that afforded in ammonium 
chloride, 

Dr. GLADSTONE, F.R.S., suggested that the refraction and dis- 
persion of bodies was an object that would bear largely upon the 
consideration of some of the difficult questions that had been 
brought forward. It ought to be a most powerful argument in ex- 
plaining some of the peculiarities of combination. Physical pheno- 
mena and chemical facts sometimes agreed, and he thought they 
would have to note this relationship more definitely before they 
came to complete agreement on so complex and difficult a subject. 

Professor STERRY Hunt said he had maintained for years that 
all changes, such as condensation, etc., and those remarked upon by 
Dr. Gladstone, were essentially changes in their nature, and that in 
the case of chemical combination it was nothing more than a dis- 
position which all matter had to unite and condense—the tendency 
to intrinsic condensation. 

Dr. MorLEY and other members having spoken on the subject, 
Professor ARMSTRONG briefly replied. 

The other papers read were as under :— 
Evidence of the Quantivalence of Oxygen, derived from the Study 

of the Azo-Naphthol Compounds. By Professor R. MELDOLA, F.R.S. 
Theory of Solution. Professor STERRY HUNT. 
The Compostticn of Copper-tin Alloys. Mr. A. P. LAURIE, 

F.G.S: 
Analysis of Ancient Mortar from the Roman Wall of London. 

Mr. S. SPILLER, F.C.S. 
Action of Acids on Copper. Mr. V. H. VRLEY, F.C.S. 
Recovery of Ammonia and Chlorine in the Ammonra-soda Process, 

Mr. FRED. BALE. 

TuESDAY, SEPTEMBER II. 

Professor TILDEN, F.R.S., presiding. 
After the report of the Committee on Jsometric Naphthalene D.vi- 

vatives had been received from Professor ARMSTRONG, Dr, J. H. 
GLADSTONE read some Wotes on the Molecular Weight of Caoutchouc 
and other Colloids, and Professor EMERSON REYNOLDS described 
the Properties of some New Silicon and Thiocarbamide Compounds 
and the method he had followed in obtaining the same. 

Ina paper on Zhe Action of Light on Water-colours Dr. RICHARD- 
SON discussed the effect of light on colours, and drew attention to 
the very important part played by moisture in assisting their decom- 
position. Colours he divided into two groups: those that bleach 
by oxidation under the combined influence of light, air, and moisture ; 
and those on which light exerts a reducing action which is indepen- 
dent of the air, and in some cases takes place in the absence of 
moisture. The author condemned as unsafe those pigments which 
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fade in dry air, and showed that the greater number of paints are 
stable in sunlight, provided moisture is absent. 

Professor T. W. LANGLEY read a paper on Proposed [International 
Standards of Iron and Steel, in which he showed. the necessity for 
identical standards being adopted in every country, so that the dif- 
ferent productions might be assured of an absolutely uniform material. 

GEOLOGICAL SECTION. 

(Continued from p. 262) 

SATURDAY, SEPTEMBER 8TH. 

Professor Boyp Dawkins, M.A., F.R.S., presiding. 
Professor O. C. MarsH, of Newhaven, U.S.A., gave a long 

address On the Dinosauria of Europe and America, explaining them 
by means of diagrams, and entering into a comparison of the 
principal forms. 

The PRESIDENT said Professor Marsh had laboured in America 
under more advantageous circumstances than they did in Europe. 
Here there were only isolated fragments of these difficult creatures, 
but in the great Continent from which Professor Marsh came they had 
nearly perfect skeletons ; and he certainly welcomed the communi- 
cation they had had, not merely on account of the addition it made 
to their knowledge, but also for the prospect which it afforded that 
they might have some of the long names attached to some of the 
fragments on this side of the water knocked on the head. 

Mr. H. F. Osporn, Professor of Comparative Anatomy at 
Princeton, explained a number of diagrams intended to illustrate 
the Evolution of the Mammalian Molar Tee'h to and from the 
Tritubercular Type. eshowed that the placental mammailia of the 
present day have passed through a stage in which the superior and 
inferior molars presented in the upper and lower jaws three com- 
ponent cusps, and from the molars of this type have been derived 
the various types of molars among the living mammalia. This 
tritubercular type, discovered by Professor Cope in the lower 
Eocene Rocks of North America is shown to have been derived 
from the molars of the mammals of the Jurassic period, and the 
latter bear evidence of their descent from the single reptilian cone. 
‘The-formation of these complicated teeth from the simple teeth may 
be attributed to the mechanical effect of the interference of the 
upper and lower molars in the vertical and horizontal motions of the 
jaws. 

Professor H.G. SEELEY objected to the classification of the group 
alluded to, but beyond this there was no discussion, 

Professor GAUDRY (Paris) gave a short no'e Ox the Grgantic Size 
of certain Fossil Mammalia. We instanced the skeleton of Z/ephas 
meridtonalis of the Paris Museum, which is nearly five yards high, 
and said he had himself obtained from Greece a still larger animal 
—the Deinotherium. (Sze . 278.) 

The PRESIDENT said they were exceedingly obliged to Professor 
Gaudry for bringing these interesting fac's before them. It was well 
to know that at all events the ancestors of some of the larger 
mammalia were the larger the further they went back. The Deino- 
therium stood at the head of the list, and then there was a gradual 
decrease in the size down to the present. 

Professor G. A. LEBour, M.A., read a Wote on the Relation of the 
Percentage of Carbonic Acid in the Atmosphere to the Life and Growth 
of Plants, written by the Rev. A. IRvinc, D.Sc,, B.A., F.C.S, in 
which the author referred to the discussion raised recently on this 
question in the pages of the Geological Magazine. Yn order to test the 
hypothesis adopted by Professor Prestwich, three series of observa- 
tions had been made during the past summer on plants exposed, 
under similar physical conditions, to atmospheres of different com- 
positions. The evidence obtained all pointed in one direction, and 
went to show that, with an increase of the percentage of carbonic 
acid up to about that of the free oxygen preseni, the vigour of plant 
life and growth is also increased, so Jong as the plants are freely 
supplied at their roots with water, as we have good reason to sup- 
pose was the case with the vascular cryptogams from which the 
carbonised materials of the coal-measures are for the most part 
derived. The author further considered the theory as throwing some 
light upon a certain stage of development of life upon the earth in 
later palaeozoic time ; the great development of plant growth in the 
carboniferous age, having served as the means of storage of carbon 
in the earth’s lithosphere, and thus purified the atmosphere so as to 
render it fit for the development of air-breathing forms of life in 
the Mesozoic Age. 

Dr.STERRY Hunt considered that theamount of carbonic acid now 
condensed in vegetation was not entirely due to the purification of 
impure atmosphere, but that it derived it from an extra-terrestrial 
source, They must go back to the idea first enunciated by Newton 

—that there had been a constant interchange between our atmo- 
sphere and the atmosphere of other bodies in space. 

Professor SEELEY pointed out that nowhere when carbonic acid 
was given off by the burning of lime did they find any very vigorous 
vegetable growth. In the neighbourhood of lime kilns they did not 
find that excessive amount of vegetation they would anticipate on 
the theory of luxuriant growth during the carboniferous period. 

Professor LEBouR, in the absence of Mr. JAMes SPENCER, read 
a paper written by the latter on Zhe Occurrence of a Boulder of 
Grantoid Gnetss or Gnetssoid Granite in the Halifax Hard-bed Coal. 

Professor LEBOUR said it was nothing new to find boulders of 
gneiss in coal. He knew of many. 

Mr. W. WHITAKER (now occupying the chair) agreed with this, 
and said boulders were so common in the Manchester coal-field, 
that the Manchester Geological Society had published a series of 
papers on the subject with illustrations—not only the gneiss, but a 
great variety of rocks occurred. The boulders also occurred in 
Germany, and indeed anywhere where they took the trouble to look 
for them. 

Professor CLAYPOLE said there were also many in the United 
States. 

The next paper read was on Zhe Caverns of Luray, the author 
being the Chevalier R. E. REYNOLDs (Washington, U.S.A.). 

These famous caverns are situated near the crest of a limestone hii] 
of Silurian Limestone, near Luray Court House, in the valley of the 
South Shenandoah, Virginia, U.S.A. The valley is bounded on 
the east by the Blue Ridge Mountains, and on the west by the Mas- 
sanulton range, the caverns lying equidistant from each. They 
were discovered in 1880, during which year the Smithsonian Institu- 
tion sent out a scientific commission for the purpose of exploring 
and reporting on the same. The writer was a member of this 
commission, 

The caverns—several distinct ones united by engineering opera- 
tions—are similar to others found in limestone regions. They are 
mostly the result of erosion ; one only—the Ramble, a plateau of 
500 feet long by 300 wide—resulting from displacement of the ad- 
jacent strata. 

Human remairs have been found, -Eut the character of their 
environment proves them to be of Indian crigin. From the depth 
of the travertine which enclose them they appear to have been 
imprisoned for nearly a thousand years. The bones that are now 
visible consist of the right femur, the lower jaw, a rib, the segment 
of a clavicle, and a few teeth detached from the superior max. They 
appear to have belonged to a female of seventeen or eighteen years, 
the sex and age being determined by anatomical structure, ossifica- 
tion, and dentition. 

The writer’s memoir on this subject embraced a vast amount of 
information on the early or incipient growth of stalactites, some of 
which is believed to be wholly original. He is also engaged in 
studying the ratio of stalagmitic growth in the Atlantic coast caverns. 
The result now obtained shows that the vertical growth of stalagmite 
is one inch in forty years. The growth of stalactites is nearly twice 
as fast, or one inch in twenty years. 

Mr. W. Torey, F.R.S. (Recorder), presented a report on Zz 
Rate of Erosion of the Sea Coasts of England and !ales. 

Monpay, SEPrEMBER I0TH. 

VOLCANIC DEPARTMENT. 

Professor Boyd DAWKINS, F.R.S., presiding. 
Dr. Tempest ANDERSON, B.Sc., exhibited a number of photo- 

graphs (by the aid of Mr. Pumphrey and lime-light) of the Volcanoes 
of the two Sictlies, The exhibitor has recently visited the volcanoes 
of Naples, the Lipari Islands and Sicily, including Vesuvius, 
Stromboli, Vulcano, and AZtna, and taken photographs of their 
craters, and some of their lava streams, and other most important 
parts, in order to obtain a record of their present condition which 
may be available for comparison in case of future eruptions. 

Dr. H. J. JoHNsTON-Lavis contributed, in combination with 
this lecture, voluminous JVofes on the Formation and Geological 
Listory of Volcanoes. 

Accompanying it was a graphic account of the eruption of August 
last by. Mr. A. E. NARLIEN, who was on the island at the time, an 
account, said the lecturer, which was well worthy from its analogy 
of being placed side by side with the renowned epistle of Pliny the 
younger to Tacitus. 

Dr. H. J. JounsTon-Lavis followed with a Report on the Vol- 
canic Phenomena of Vesuvius, which we may publish in a future 
issue. 

Dr. JoHNsToNn-LAVIs then read a paper on the subject of 7%e 
Conservation of Heat in Volcanic Chimneys. He said: One who 
daily follows the phenomena of an active volcano such as Stromboli, 
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Vesuvius, and others of the same type, cannot but be struck with 
the fact that the enormous evolution of watery and other vapours 
does not suffice to reduce the temperature of the magma to the point 
of solidification. ' 
By carefully following the details of the varying activity of the 

above-mentioned volcanos, which we will choose as our types, the 
matter becomes comprehensible. _ There is little doubt that all 
igneous magmas are originally in a vitreous condition, and that the 
passage from that state to a crystalline one must be accompanied by 
the evolution of an enormous amount of heat, just as occurs in the 
passage from the solid state of ice to the liquid water. Were the 
magma composed of a single chemical compound, we should ex- 
pect that it would remain at a fixed temperature from the com- 
mencement of crystallisation to the complete solidification as the 
result of that process. This would not be the case in the lava in a 
volcanic chimney in which we should expect that the temperature 
would fall by steps, remaining fixed as long as any definite mineral 
species was crystallising, and would then drop to the crystallising 
temperature of the next species, again remaining for a certain time 
fixed. What these temperatures should be we do not know until 
the crystallising temperature of each rock-forming species is known. 
It must be remarked that the simple fusion point of any mineral is 
no indication of the temperature of the crystallising of a given 
mineral from a magma; for, in the former case we have to deal with 
a simple physical process, whereas in the latter it is often a chemical 
one. This is illustrated wellin the case of orthoclase and augite, 
which both crystallise before leucite, which can only be explained 
by a chemical reaction taking place in the magma. 

This process I take to be dependent upon a magma open to the 
atmosphere, by which the alkaline chlorides break up, the HCl being 
liberated and the free alkalies combining with the silica and alumina 
of the basic iron glass. Part of the iron separates as magnetite and 
part combines with the HC] and escapes in the vapour as chloride, 
always accompanied by some of the alkaline chlorides. 

In fact, it seems an almost impossible task, the determining 
theoretically or even practically the temperature of solidification of a 
lava, 

However, a clear comprehension of what has been said demon- 
strates how the supply of heat is kept up for a long time in the 
volcanic chimney, and the varying activity resulting therefrom. We 
have good reason to suppose that in our type of volcanoes there 
comes to the surface a uniform quantity of magma in a given time, 
although the extrusion may be more or less rhythmical, due to tidal 
and other agencies. Let us suppose that the magma has been so 
long simmering in the chimney that by volatilisation of steam, etc., 
it begins to become pasty. In that condition the escape of vapour from 
the lower part of the magma in the chimney cannot go on, and con- 
sequently the fall of temperature is arrested although crystallisation 
may go on for some time, so that the temperature of the lava rises. 
Meanwhile more water is being dissolved or taken up by the magma, 
and, in consequence of this and the rise of temperature, the tension 
of the magma increases until it overcomes the resistance of the pasty 
magma choking the upper part of the chimney. Then occurs a 
more or less strong paroxysmal eruption, in which, from the excess 
of water and the higher temperature there will result a tendency to 
the issue of the magma in a fragmentary condition, and this will 
approach more or less the scoriaceous or e7en pumiceous character, 
This is what is constantly occurring at Stromboli and even at 
Vesuvius, but in the latter it is much modified by the lateral oozing 
of lava, the effect of which I propose to treat of elsewhere. 

In fine, we must conclude that the calorific capacity of the original 
vitreous magma must be very great, although its temperature may 
not be very high, and that its heat energy under favourable condi- 
tions may keep up the temperature for a long time. This would be 
the case in a volcanic chimney when solidification was taking place 
by crystallisation instead of cooling as a glass—a similar condition, 
in fact, to what we observe in the solidification of melted sulphur. 

The same author then read a Wote on a Mass containing 
Metallic Iron found on Vesuvius. 
He also contributed a Wore on the Occurrence of Leucite at Eina. 
Professor E, W. CLayroie, B.A., D.Sc. (Lond.), F.G.S., of 

Bochtel College, Akron, Ohio, U.S.A., contributed a Wore on Some 
Recent Investigations into the Condition of the Interior of the Earth. 
The difficulty of this great problem in geology was referred to as a 
reason for the slow progress made towards its complete solution, 
and indirect nature of the evidence was also quoted as a source of 
uncertainty. The chief element upon which reliance can be placed 
is the now seldom disputed datum that the earth must in all these 
inquiries he regarded as a heated body in cold space subject to laws of 
radiation as yet imperfectly understood. Reference was then made 
to the recent investigations of Mr. C. Darwin, Mr. T. M. Read, 
the Rev, A, Fisher, and Professor G. Darwin, claiming to prove that 
the following deductions from this datum have been established. 

(z) That below 400 miles the cooling and consequently the con- 
traction are imperceptible. 

(2) That the cooling and consequently the contraction reach their 
maximum at the depth of 72 miles. 

(c) That at the depth of five miles the contraction from cooling 
exactly equals the diminution of space due to the descent of the 
shell ensuing from the total vertical contraction of all the layers. 

This layer, at the depth of five miles, has therefore been termed 
“the layer of no strain,” being liable neither to extension nor com- 
pression, because the space is exactly sufficient for its diminished 
bulk. The layer of no strain is placed by one of the authors above 
named at the depth of five miles, and in a neutral zone between the 
bent and crushed strata above, and the compressed and horizontally 
extended strata below it. It is consequently impossible that any 
disturbance can occur in the layer of no strain. 

Yet in some parts of the earth, and notoriously in the Appalachian 
region of North America, strata have been forced up from a depth 
greatly exceeding this limit. Beds are now exposed, which at the 
time of their folding, lay fully eight miles below the surface, and 
must therefore have been far below this neutral zone, which was 
then (at the end of the palzozoic age) less than five miles deep. 
Similar facts might be adduced from other parts of the world, and 
it is therefore difficult to avoid the conclusion that the layer in 
question has been placed too near the surface, though of the actual 
existence of such a zone after a careful study of these investigations 
scarcely a doubt can be entertained. The Professor concluded by 
pointing out that this theory would limit the depth and origin of 
earthquakes to a five-mile depth, 

The PRESIDENT said the subject was one of exceeding difficulty, 
and exceeding interest, and it was a subject, moreover, upon which 
hardly any two observers were likely to come to exactly the same 
conclusion. To the point put before them by Professor Claypole 
they must really devote some discussion. Geologists were plain 
folk ; they required evidence put clearly and plainly to the front, 
and he thought there was really no evidence of any such divisions. 

The Rev. E. Hitt, M.A., F.G.S., who pointed out that mathe- 
maticians (the authors of the theory put forward by Professor 
Claypole) obtained their deductions from hypotheses, declined to 
discuss that question, but confined himself to the question of volcanic 
agency. There were, he said, several theories of volcanic action. 
There was the theory of the crushing process ; there was that of 
the gradual percolation of water to the heated depths; there was 
that of the sudden intrusion of water into the heated core; and 
there was the later one, which had much to say for itself, of heated 
gas gradually forcing its way out from the central nucleus. Some 
facts seemed to point in favour of one hypothesis and some in fayour 
of another. For instance, the description which Miss Bird gave 
of a volcano in one of the Sandwich Is!ands, as that of a constant 
boiling going on, seemed to be best explained by the theory of 
heated gas ; or, again, the fearful eruption which, in New Zealand, 
destroyed those wonders of the world, the Pink and White Terraces, 
seemed much more clearly to be attributed to the sudden intrusion 
of the waters of the lake into the heated central mass. Other obser- 
vations pointed to other causes, and he was inclined to think they 
often made the mistake when they saw one phenomenon of imme- 
diately considering it must be due to one cause, whereas he strongly 
suspected that in these matters several causes were at work. 

Dr. IrvinG, after dealing with the presence of flame in vol- 
canic eruptions, pointed out that the architecture of the earth’s 
crust was such as to throw serious difficulties in the way of Professor 
Claypole’s theory of a zone of ‘‘no strain,” especially in view of 
the fact that in earlier periods such a zone must haye been much 
nearer the surface. 

Mr. STANLEY criticised the mathematical calculation by which 
the theory had been arrived at. 

Mr. Braumont, Mr. W. 
followed. 

The Rey. F. Howtett, F.R.A.S., said he was astonished to 
hear the statement made by the mathematicians that at the depth of 
4co miles the central mass was incapable of further cooling. If 
that were so what became of the theories and functions of the laws 
of convection currents of temperature? He was utterly incapable 
of comprehending how such a state of things could possibly be 
arrived at. 

The PRESIDENT followed with a vigorous onslaught on the ‘‘ no 
strain zone” theory. They had already heard some objections which, 
to his mind, were insuperable objections—that by the last speaker 
particularly. It was asserted that the temperature of the earth be- 
yond the 400 miles limit would remain the same for ever and eyer ! 
That was a hypothesis which they could not for one moment enter- 
tain, unless they had most ample and conclusive proof. Now for 
this five-mile line—the line of ‘‘no strain.” Now if there ever had 
been, at a depth of between one and five miles, such a layer as that 

Wuitr, and Mr. FERGUSSON 
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then it seemed to him that in those thicknesses of rock which they 
were able to examine and test by the most minute methods of obser- 
vation—he meant the stratified rocks—they would find evidences of 
certain strata in which there were no traces whatever of strain. As 
a geologist, he was bound to believe there were no such strata. His 
experience of the ancient history of the earth practically amounted 
to this, that the very deepest, the very oldest of the stratified rocks 
were those which had suffered the greatest amount of crumbling, the 
greatest amount of physical change, the greatest amount of folding. 
In other words, those which were sunk deepest were those which 
were compressed most. He found no trace whatever of this layer 
under consideration. Now foranother point. It seemed to him that 
the condition of the interior of the earth was not to be made out by 
any mathematical assumptions, but it seemed to him they were 
really in the position of forming some definite idea from the modern 
development of stellar chemistry, of the application of spectrum- 
analysis to make out the physical constitution of the sun and stars, 
the planets, the meteorites, and the moon. And when from this he 
knew that space was full of bodies in various conditions of heat ; 
when he knew that the planets varied from one another in their de- 
grees of heat ; when he knew that the moon was absolutely cold and 
lifeless, but that its physical constitution showed that in ancient 
times it was intenscly hot ; when he turned to meteorites, and saw 
before him heavy metallic and stony masses, which, at the time they 
were revolving in space and before they became entangled in the 
earth’s atmosphere, were cold, ard yet, which they knew from their 
very physical constitution, were originally intensely hot; when 
he knew all this he was bound to believe that there was a general law 
by which there was a steady loss of heat, and by which the intensely 
heated bodies gradually grew colder and colder, until at last even 
such a mass as the sun himself would become as cold as the meteor- 
ites. In the face of all such evidence it was wholly impossible for 
them to believe that the cooling of the earth was to be stopped at 
the 400 miles limit. The President devoted some further remarks 
to this subject, couched in the same tenour, and concluded by 
pointing out how appropriate it was they should be discussing the 
question of volcanic phenomena in that room, for it was at the last 
Bath meeting, in 1864, that the President of that section was his old 
master—Professor Phillips—and Professor Phillips was the historian 
of Vesuvius. 

Dr. JoHNsTON-LAvis said that volcanologis's could trouble 
themselves but little about the interior of the earth, their time being 
taken up with studying the phenomena themselves, the origin of the 
material thrown up, and its cooling at the sur‘ace. He nevertheless 
rejected all Professor Claypole’s theories, both because they assumed 
the crust of the earth to be one uniform mass and of one uniform 
thickness. He protested. also, against the theory that earthquakes 
and volcanic ac ivity were confined to a depth of five miles, which, 
on the showing of the ‘‘no strain” zone, they would be. His ex- 
perience led him to believe that the distribution of earthquakes on 
the surface was in proportion to their depth. The great Charles- 
ton earthquake, he believed, to have a depth cf at least twelve 
miles, while other earthquakes of limited area he believed to be 
similarly limited in depth. To suppose that vast earthquakes, 
spreading over hundreds and thousands of miles, were limited to five 
miles depth was impossible ; and he did not know how mathemati- 
cians could make such an assertion. With regard to the origin of 
volcanic action, he attributed the large amount of literature on the 
subject to imperfect information, and he entered a strong protest 
against the pe:func’ ory system that some have of pretending to in- 
vestigate these phencmena, saying that, before a proper opinion 
could be formed, it was necessary to be on the watch night and day 
for years together. Volcanic activity, he believed, did bear a rela- 
tion to the barometer and the thermometer. It had been statisti- 
cally proved that there was a definite relation between volcanoes 
and the tide and the position of the moon. For five years he had 
carried out a daily record at Vesuvius, and he found distinct evi- 
dence that the activity of the volcano was in most remarkable rela- 
tionship to barometric pressure. As for the theory of the gradual 
percolation of water to the heated mass, he regarded it, to say the 
least, as a very crude theory. 

Professor CLAYPOLE agreed with most of the objections which 
had been taken, No evolutionist could for a moment doubt the 
truth of the law of cooling which the President had referred to; but 
nevertheless, the President’s objection was like a pyramid standing 
on its apex—it had no foundation. The mathematicians never in- 
tended it to be understood that cooling entirely ceased at 400 miles 
limit—they would be the last to accept such a corollary. What the 
mathematicians meant was this—that in discussing one of these in- 
tensely difficult mathematical problems their formularies became so 
long and complicated that they were bound to leave out all elements 
not absolutely necessary ; and by drawing the line at 400 miles they 
meant—not that cooling would entirely cease there, but—that beyond 

that line the radiation into space was so small as to be utterly un- 
appreciable and valueless in regard to their calculations. In regard 
to the convection currents, he would reply that he must be a hardy 
geologist in the present day who would maintain that the earth is 
liquid enough for the convection currents to occur at a depth of 409 
miles. 

A paper was read Ox the Causes of Volcanic Action, for Mr. J. 
Locan Losiry, F.G.S. After citing recent opinion as to the 
absence of an adequate explanation of the causes of volcaric action, 
the author showed that the accumulation of knowledge of the con- 
trolling facts of volcanic phenomena and the amount of attention 
which had been given to the question placed the subject on firmer 
grounds, and made the finding of a sa'isfactory solution of the prob- 
lem now more probable. 

The difficulty of the question lay in the great number of facts and 
the apparent conflict of many of them. 

It was, in the first place, necessary that the leading and control- 
ling facts should be recognised and kept in view. With this object 
a compendium or concise statement of forty-two such facts was given, 
followed by a brief review of the various theories that had been 
advanced, frem Lemery’s in 1700, to Prestwich’s in 1886, with in 
each case numerical references to the facts in the compendium which 
Hes in the author's opinioa, at variance with the respective hypo- 
theses. 

The authors own conclusions were then submitted, which are, 
briefly, as follows :— 

A. That the primary cause of the formation of lava is the internal 
heat of the globe inducing chemical action in subterranean regions 
where the materials and conditions are both favourable. 

That since the fusion-point of temperature of solids is raised by 
extreme pressure, conditions for chemical action may be changed 
from unfavourable to favourable by the removal or relief of vertical 
pressure by lateral or tangential pressure. 

That certain substances are fusible at low or moderate tempera- 
tures, and that thus at very moderate depths chemical action may 
be locally commenced that will ex'end until sufficient heat is pro- 
duced to effect rock-fusion. 

B. That the cause of the ejection of lava from its source, and its 
rise in the volcanic tube is the increase of bulk consequent upon the 
change from the solid to the fluid state, aided by the formation of 
potentially gaseous compounds by chemical reactions among the 
original materials of the magma. 

That the ascent of the lava in the volcanic tube may be effected 
by the weight of the atmosphere and by lunar attractive influence, 
and that therefore a volcanic vent is a thermometer, and, second- 
arily, a barometer and helkusometer* combined. 

C. That the explosive effects of volcanic eruptions are altogether 
secondary, and are due to the access of sea and land water to 
fissures, by percolation through cool rocks, up which lava is 
ascending. 

That this water, when converted into steam, opens, by its ex- 
pansive power, rents that admit large flows of sta-water to the lava, 
occasioning the formation of vents and the greater explosive phe- 
nomena of eruptions. : 

The formation of the actual surface volcano and the determina- 
tion cf i's position is therefore due to the sea, near which volcanoes 
are almost always situated. 

Emissions of lava without explosive effects are from volcanic tubes 
to which large flows of water have not obtained admittance, and, on 
the other hand, purely explosive eruptions, without lava flows, are 
caused by water reaching lava which fails to rise to the surface of 
the earth. 2 

The various forms of volcanoes the author considered could be 
explained by these views, which opposed— 

1. An infra-crust common central source of lava. 
2. The passage of lava through thirty miles of rccks, and conse- 

quently through any greater thickness. 
3. The ejection of lava from its source by vertical pressure. 
4. The ejection of lava from its source by super-heated steam or 

‘potential steam ” force. 
5. The passage of water through highly-heated rocks, either by 

fissures or by capillary transmission. 
6. The accumulation or the presence of water at volcanic foci. 
7. A primogeneal ‘‘ water substance.” 
8. The importance of land surface water. 
The author has given much thought during many years to volcano- 

logy, and had made personal observations of volcanic activity ; and 
whether his views were approved or not he would be glad if they 
elicited facts and opinions that would further a solution of the problem. 
He thought a discussion on the subject would not be inappropriate 
at the city of Bath, famous as it was for thermal waters deriving 

* From \xdo.usn—ews=attraction, 
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their heat from what might be termed, according to his views, a 
volcanic focus, but in this case one from which only benefit to man- 
kind was received. 

The Eighth Report of the Conimittee, consisting of Mr. R. 
ETHERIDGE, Mr. THoMAS GRay, and Prof. JOHN MILNE, Sec., 
appcinted for the Purpose of Investigating the Earthgua’e and 
Volcanic Phenomena of Japan, was then read. 
Mr. O. H. HowarTH communicated a '!paper on Zhe Recent 

Volcanic Structure of the Azorean Archipelago. The object of the 
author’s notes upon the relation of the Azorean group to the other 
islands cf the West Atlantic was to indicate a line of inquiry by 
which some approximation might be made tothe intervals separating 
the great eruptive changes; and to determine any modifications in 
the type of flora during that important succession of volcanic pro- 
ducts, which has been evolved since the Upper Miocene period 
assigned to the islands generally. A field for such inquiry seems to 
be offered by the present phase of action in the Furnas district, in 
the eastern centre of St. Michael’s, where existing activity is 
associated with some of the oldest formations in the series. The 
author has traced in that valley a series of beds of vegetable origin 
dating back {rom the most recent changes, immediately connected 
with the present boiling-spring area, to a period antecedent to the 
formation of the Furnas Valley itself. The intermediate intervals 
of repose are now represented by peaty beds and subaqueous vege- 
table deposits, interstratified with the successive lava streams, tuffs, 
and pumice beds of various dates, within and prior to the historical 
period. From the more recent of these, buried trunks and 
branches have bern ob'ained which represent the intervals of recent 
eruptions ; while in one of the older tuffs, underlying nearly the 
whole series at that portion of the islands, a tree (probably an 
rica) has been found, presumably 27 sz¢z, and offering possibilities 
of a subjacent soil for examination, which would be contempo- 
ranecus with the earliest vegetation of the island. 

Professor G. A. LEBour presented the Report of the Committee 
appointed for the purpose of considering the Advisability and Possi- 
brlity of Establishing in other parts of the Country obser: ations 
upon the prevalence of Earth Tremors, stmilar to those now being 
made in Durham. The report was brief and preliminary only. 
The Committee, it seemed, has hitherto been engaged in considering 
the question of the best instruments adapted for the work, and their 
investigations being still incomplete, they did not as yet make any 
special recommendation, While some carefully finished seismoscopes 
would be needed, it would be only in comparatively small numbers, 
while on the other hand a larger number of instruments would be 
required of less delicate character. Next year the Committee 
would be in a pesition to give a more definite report, when they 
would ask for a grant, the rough outline of the proposal being to 
have a number of small observing stations where time records of 
tremors would be registered, and a few very carefully selected 
stations, where the intensity as well as the time would be recorded. 

GEOLOGICAL DEPARTMENT. 

Mr. W. WuiTaKeEr, F.R.S., presiding. The following papers 
were read :— 

The Watcombe Terra-Cotta Clay. By Mr. W. A. E. UssHER, 
F.G.S., of the Geological Survey of England. 

Beds exposed in the Southampton New Dock Excavation. By 
Mr. T. W. SHore, F.G.S., F.C.S. 

Fossil Arctic Plants from the Lacustrine Deposit at Hoxne, in 
Suffolk. By Messrs. CLEMENT REID, F.G.S., and H. N. RIDLEy, 
M.A, F.L.S. 

Report of the Committee, consis‘ing of Mr. J. W. Davis, Mr. W. 
CasH, Dr. H. Hicks, Mr. G. W. LampiuGH, Mr. CLEMENT 
Rep, Dr. H. Woopwarp, and Mr. T. Boynton, appointed for 
the purpose of investigating an Ancient Sea-Beach near Bridlington 
Quay. Drawn up by G. W. LAMpLuGH, Secretary. 

Professor H. G. SEELEY, F.R.S., contributed a paper on The 
Origin of Oolitic Texture in Limestone Rocks. The author stated 
his belief that Oolitic textures have originated in many ways. It 
is found occasionally in Silurian, Devonian, and Carboniferous 
rocks ; but it is most characteristic of the Inferior and Great Oolites, 
Coralline Oolite, and Portland Oolite. The structure is not limited 
to limestone, being found in carbonate of iron and oxide of iron. A 
similar structure has long been known in the Dolomitic rocks of 
Durham, but some of the concretions are of large size, and this 
condition is seen in the Sprudelstein at Carlsbad. Experiment has 
shown that carbonate of soda may be the basis of concretions of 
carbonate of lime if they are suspended under suitable conditions in 
solution of chloride of lime. Dr. CaRPENTER regarded Oolites as 
Foraminiferal limestones in which the foraminifera are invested with 
calcite. Dr. SORLEY regarded the grains as pellets formed by current 
drifting, and the author attributed the small size of the grains to the 

small force of the currents. The author considered that the micro- 
scopic structure of nullipores was practically identical with Oolitic 
grains, so as to suggest that in some cases Oolites may be organic 
rocks. 

Professor GILBERT desciibed the Oolite now forming in the Great 
Salt Lake, and Mr. WHEELER, U.S.A., the CHAIRMAN, Mr. 
BOD ARD, Mr. WETHERED, and Mr. WEDBORNE spoke on the 
subject. 

TUESDAY, SEPTEMBER IITH. 

The Rev. H. H. Binwoop presidiag. 
The first paper read was on Professor F. BAssAnt's Researches cn 

the Fossil Fish of Chiavon, Vicentino. 
These fossiliferous marls were first discovered by Baron Zigno in 

1852, who referred them to the Lower Miocene, since which time 
Heckel, Herr Suess, Sauvage, and others have studied their fauna 
and flora. The abundant materials investigated were derived from 
many public and private museums, and represented plants and 
animals, amongst which were a few crustaceans badly preserved, 
very few iosects, many beautiful fish, two bones of birds, and some 
amphibia. An examination of the list shows that the Chiavon fauna 
include no Ganoids, and is constituted of Chondropterygeans and 
Teleosteans. The whole list is comprehended in fifty-eight species, 
distributed in thirty-two genera and fifteen families. Comparing the 
fish fauna of Chiavon with twenty-one other analogous deposits of 
Europe, the author has come to the conclusion that they are in age 
Aquitanian, or belong, like the strata of Sotzka, to the base of the 
Lower Miocene. 

The report of the Committee, consisting of Mr. R. Etheridge, Dr. 
H. Woodward, and Professor T. Rupert Jones (Secretary), on the 
fo:sil Phyllopeda of the Paleozoic Rocks, was read, as was also the 
report on the fora of the Carboniferous Rocks of Lancashire and 
West Yorkshire, by Professor’ Williamson. 

Professor H. G. SEELEY, F.R.S., gave an elaborate description of 
an Jchthyosaurus /rom Mombasa, with observations on the vertebral 
characters of the genus. 

Mr, A. SMirH WoopwarD, F.G.S., F.Z.S., read an interesting 
paper, in which he drew a Comfari:on of the Cretaceous Fish-fauna 
of Mount Lebunon with that of the English Chalk. He also read 
a paper on Bucklandium diluvii Konig, a Siluroid Fish from the 
London Clay of Sheppey. 

Professor W. Boyb DAwkINs, in the course of a few incidental 
remarks, alluded to the curious inversion of parts noticeable in some 
fishes, and instanced the common sole, which by dint of continual 
squinting caused the eye to travel right round the orifice to the 
upper surface in a curiously inverse fashion. 

Mr. W. TERRILL (Swansea) and Dr. JOHNSTON-LAVIS asked 
for and obtained further information. 

Dr. C. RIcKETTs, F.G.S,, read a paper on A Probable Cause of 
Contortions of Stvata. The amount of compression to which the 
crust of the earth would be subjected as the effect of subsidence, by 
the presence of faults and other causes, as well as by the secular 
cooling of its mass (Rev. O. Fisher, P#z/. MWag., Jan., 1888), 
is too inconsiderable to develop the great contortions and foldings 
certain strata have undergone. 
When accompanied by cleavage, the distortion of contained 

fossils and the displacement of included rock fragments (the flat 
sides lying parallel to the cleavage planes) indicate that the change 
occurred whilst the clay deposits were in an unconsolidated or 
plastic condition. 

It is suggested that these flexures may be dependent on irregular 
pressure, caused by the local distribution of larger and heavier par- 
ticles on accumulations cf unconsolidated muddy deposits, in a 
similar manner to what may be demonstrated by spreading layers of 
clay of various colours, dried and reduced to powder, in a trough ; 
when, on the admission of water, the clay has become plastic, sand 
is heaped on some special part and extra weight applied, which in 
the experiment is necessary. The heavier substance subsides into 
the plastic mass, and at the same time the clay beds are squeezed 
outwards, causing the layers underneath to be formed into films, 
which are still continuous with those on the sides, though these are 
rendered considerably thicker than in their original state, and are 
curved into folds, even to reversal of the beds, representing on a 
small scale what are frequently met with in stratified rocks. The 
experiment so coincides with natural phenomena that it is reason- 
able to expect that it will prove to be a true and frequent cause of 
the cortortions of strata. 

The paper was accompanied by models, the result of experiments, 
and Mr. A. S. Rep and Mr. W. W. Warts spoke on the subject. 
The latter said the experiments made by Dr. Ricketts required to 
be modified before they actually represented the facts as they 
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occurred. He pointed out that the sides of the vessels in which the 
experiments were made involved conditions of pressure which 
did not occur in nature. The scale of the models, too, was untrue, 
as to represent the actual conditions the model of the Ganges Delta 
would have to be elongated to 250 feet. He agreed that Dr. 
Ricketts was discussing an undoubtedly real cause of contortion, 
but limited its application, and said that the contortion of a schist, 
Mr. Reid had produced, was on far too small a scale to have been 
effected on the theory propounded. 

A paper, written by Mr. J. Jory, M.A., B.E., was read, on The 
Temperature at which Beryl is Decolourised. 

Experiments on some translucent green and yellow beryls from 
Glencullen, Co. Dublin, show that these beryls are almost entirely 
deprived of colour when exposed for one hour to a temperature of 
357° C., z.e., the temperature of boiling mercury at atmospheric 
pressure, The loss of colour takes place whether the beryls are out 
of contact with the air or not. It was found further that exposure 
to a temperature of 230° C., for the space of thirty hours caused a 
marked loss of colour. Jn all cases the crystals retain their trans- 
lucency. They have shown no signs of regaining colour during a 
lapse of three years since the date of the experiments. The author 
suggests that this observation may bear on the history of the con- 
taining granite subsequent to the formation of beryl, if the colour of 
the latter be regarded as indicating a major limit to the changes 
of temperature experienced by the rocks. 

A second paper prepared by Mr. JoLy was read, on the Occur- 
rence of Lolite in the Granite of the County Dublin. 

Mr. W. W. Watts gave an address on /gneous Succession in 
Shropshire, illustrating his remarks by diagrams. The author de- 
scribed the succession of igneous rocks in the Shelve and Corndon 
district of Shropshire. The earliest rocks had a high percentage of 
silica, and this diminished on each successive phase of_ volcanic 
activity, of which four stages were noted, so that the lightest rocks 
were erupted first, and densest rocks later. The last part of the 
paper was taken up with a discussion on the mode of occurrence of 
these rocks, which had been intruded into spaces formed during the 
folding and faulting of the strata. 
A brief report was presented from the Committee appointed to 

investigate ‘he Circulation of Underground Waters in the Permeable 
Formation of England and Wales, and the Quantity and Character 
of Watersuppliedto varicus Townsand Districts from these Forma- 
tions. The drought to which the Committee drew attention, in its last 
report, continued up to June of the present year, and had a very 
marked influence in diminishing the volume of water yielded by a 
large number of springs, and a very considerable diminution in the 
supply afforded by the remainder over the greater portion of the 
central area of England, an area in which underground stcres give 
the larger proportion of the daily water supply of the population. 
Much useful information had been obtained as to the amount of 
diminution experienced, but it had been thought desirable to com- 
bine it with information now being collected, showing the effect of 
the recent heavy rains in recharging the underground stores. Such 
statistics as to the most exceptional season of the present century 
would have a permanent value in future calculations as to the actual 
yield likely to be obtained from a given area after successive years 
of minimum rainfall, and this information was deferred until next 
year. It was hoped local observers would give special attention to 
diminution and increase in the yield of the springs. 
A list of works was presented, referring to Avitish Minerval and 

Thermal Waters, the CHAIRMAN remarking it was very appropriate 
such a list should be presented in Bath. 
The Rev. Dr. IRvING dealt with the Origdn of Graphite in the 

Archean Rocks, reviewing the alleged evidence of life on the earth 
in archean times. He asked, is archzean graphite of organic 
origin? So convincing has the presence of graphite appeared to 
some minds as evidence of the pre-existence of vegetation that in 
the report of the Smithsonian Institution (quoted by Dr. Sterry Hunt 
inhis‘ Geological Essays ”), the presence of graphite, even in aérolites, 
is said to ‘‘ tell us in unmistakable language that the bodies came 
from a region where vegetable life has performed a part not unlike 
that which it still plays on our globe.” It is well known that car- 
bon does occur on meteorites ; graphite—identical in properties with 
iron-graphite—was identified by Berthelot in the meteoric mass 
which fell at Crambourne, near Melbourne, in 1861 ; and during last 
year it was stated in Ma/zre that carbon has been found between 
the caminal of the great mass of meteoric iron which fell near 
Cabin Creek, Johnson’s County, Arkansas, in March, 1886. Mr. 
Lockyer’s recent experiments on meteorites with the electric spark 
have given spectroscopic evidence of the presence of carbon in such 
bodies in some cases. Dr. Sterry Hunt, in his ‘‘ Chemical and 
Geological Essays,” remarks, “Graphite, which itself encloses 

apotite, is found included alike in quartz, pyroxene, and in calcite, 
in such a manner as to lead us to conclude that the erystallisa- 
tion was contemporaneous with that of all these minerals.” 
The alleged necessary phytogenic origin of graphite had, it appeared, 
no direct evidence to support it beyond the known fact that it 
occurred occasionally in later formations, as the result of extreme 
carbonisation of organic matter of vegetable origin. If, therefore, 
it could be shown that graphite could be produced in any other way 
in the archzan rocks it was evident that we must cease to urge its 
presence in these rocks, as evidence of contemporaneous organic 
life. Let them consider a few demonstrable facts as bearing upon 
the question. They knew that graphite occurred in segregated 
minute masses in ‘‘grey” or pig iron, and that it exuded from that 
metal in the process of cooling, to crystallise in the form of 
hexagonal plates. It was well known and easily demonstrated in the 
chemical laboratory that carbon could be obtained in the purest 
form by the reducing action of metals, of the alkalies, and even 
of magnesium, upon ordinary carbonic acid gas at high temperatures, 
or by chlorination of hydro-carbons at red heat. They knew that 
hydro-carbons could be formed, and were formed frequently in the 
laboratory by direct combination of carbon with elementary hydro- 
gen, acetylene being formed by direct synthesis of hydrogen with 
carbon vapour at the temperature of the electric spark discharges. 
Marsh gas, too, had been produced by the reaction of carbon 
bisulphide upon hydrogen-sulphide, in contact with heated metals 
such as copper. More complicated hydro-carbons were produced 
when certain metals, such as iron united with carbon, and the 
metallo-carbides thus formed were acted upon by mineral acids. 
If now, it were to be admitted that the earth had developed out of a 
portion of the original nebulous mass from which the solar system is 
derived, it must have passed through such a condition of things that 
hydro-carbons must have been formed synthetically by such pro- 
cesses as had been mentioned, perhaps by others which laboratory 
research had not yet discovered. Given, then, the existence of 
hydro-carbons in the dense archzean gaseous envelope which en- 
shrouded the glowing lithosphere of archzean rocks, it could easily 
be shown that carbon would be deposited from them. During the 
last two months the author had produced copious deposits of soft, 
amorphous carbon by the contact-action of heated fragments of pre- 
viously calcined pumice upon currents of ordinary coal-gas. He hed 
also observed that the carbon deposited at an incipient red heat had 
the steel-grey lustre of graphite, and that at higher temperatures, up 
to the incipient fusion of the hardest Bohemian glass, the carbon de- 
posited had a more sooty character. From such evidence they were 
justified in inferring the deposit of graphite in the earliest crystalline 
r0cks, by the dissociation of hydro-carbons through the contact-action 
of such rocks at high temperatures, as probable. As to animal life, 
he could only say that any one who, with a fair command of the 
German language and a moderate acquaintance with protozoan 
forms, could form a judgment of the merits of the eozobn contro- 
versy from an acquaintance with Mobin’s splendid monograph, Dev 
Ban des Eozoon Canadense, must admit that the evidence of the 
organic origin of that structure was very slender indeed. And in the 
face of the overwhelming physical evidence against the possibility of 
life on this globe, as we know it, having appeared in archzean times, 
the evidence of such mere mineral infillings representing organic 
forms must be made infinitely stronger than it has yet been made in 
order to establish a case. 
A brief discussion ensued in general terms, and after the Rev. G. 

F. WHEDBORNE had read papers on Some Fosstls of the Limestones 
of Scuth Devon and on Some Devonian Crustaceans, the section 
formally brought its sitting to a close. 

GEOLOGICAL DEPARTMENT, 

W. WHITAKER, Esq., presiding. 
Dr. T. Strrry Hunt, F.R.S., read a paper on A@nevalogical 

Evolution, in the course of which he said, Mr, E. A. Ridsdale, 
who during the present year (1888) has done good service by pub- 
lishing a suggestive essay, called ‘‘ Notes on Inorganic Evolution,” 
spoke of the production and conservation of more stable 
species as a gradual “selection of imert forms,” and further, 
as “a survival of the most inert.’’? But as inertness consisted 
in stability, and in fitness to resist alike the chemical and me hanical 
agencies which destroyed other species, it was evident that his 
phraseology is but another statement of the formula of ‘‘ the survival 
of the fittest.” 

The great principle of the change of the mineral matters which 
existed in foimer conditions of our planet into other forms more 
stable, under the altered conditions of later ages, is but an extension 
to the mineral kingdom of the laws already recognised in astro- 
nomical and biological development. As was written in 1884, ‘‘ That 
a great law presided over the development of the crystalline rocks 
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was from the first the author’s conviction, but until the confusion which 
a belief in the miracles of metamorphism, metasomatism, and vul- 
canism had introduced into geology had keen dispelled the discovery 
of such a law was impossible.” To this may be added that ‘‘ the great 
successive groups of stratiform crystalline rocks mark necessary 
stages in the mineralogical evolution of the planet,” and that the 
principles which have elsewhere been laid down will help us “‘ to 
recognise the existence and the necessity of an orderly lithological 
development in time.” 

The CHAIRMAN and Professor J. F. BLAKe asked questions on 
the subject, and the points they referred to were further elucidated 
by Dr. Hunt. 
The report was prepared at considerable length, but Professor 

Blake only read the conclusions he had arrived at, the bulk of the 
paper being taken up with detailed description of the rocks referred 
to, 252 in all. The series described, he said, were so various in 
their composition and structure that the results of their study could 
not be fully stated in a single proposition, but there were many con- 
clusions of which they either afforded demonstration or rendered 
the probability considerably strorger. These were thirty-two in 
number, the chief of which were referred to and explained on the 
black-board. 

Professor J. F, BLAKE presented a report upon the Micro. copic 
Structure of the Older Rocks of Anglesey. 

BIOLOGICAL SECTION. 

(Continued from p. 265.) 

MONDAY, SEPTEMBER IOTH. 

Mr, W. T. THISELTON-DyER, F.R.S., presiding. 
The Report of the Committee on the Marine Biological Station at 

Granton, in Scetland, was read by Mr. W. E. HOyLe. 
The PRESIDENT, in commenting upon the report, said the sea 

afforded problems of extreme interest, and he trusted that the 
Association, having supported the work that was done at the various 
stations for some years past, would continue to give that aid, though 
it might not possibly be done in precisely the same manner :s had 
hitherto been adopted. He could not believe that there would ever 
be wanting workers to teke advantage of the appliances and con- 
veniences which those stations afforded, and at subsequent meetings 
of the Association a very important feature of the proceedings would 
be accounts of investigations which had been mzde at those places. 

Mr. Harmer, M.A., B.Sc., presented the report of the Com- 
mittee on /he Development of the Oviduct in Teleoster. 

Mr. F. W. Oxiver, B.A., D.Sc, etc., gave an address on Certain 
Adaftations jor the Nutrition of Embryos. He pointed out that in 
the new Chinese aquatic plant Zaferha very remarkable accessory 
feeding organs were revealed at either end of the embryo-sac, which 
indubitably absorb food material which is handed on ultimately to the 
developing embryo. The organs which functioned in this way were 
respectively the Syergide and the terminal cell of the series of 
cap cells. This extraordinary state of things was co-ordinated with 
the atrophy in this plant of the raphe—the normal channel of food- 
material 10 the embryo. An absolute parallel occurred in the 
Loasace, where the vascular bundle of the raphe was also wanting ; 
and here a series of curious suckers were also found, these being 
‘special outgrowths of the embryo-sac. The author, in conclusion, 
gave a detailed review of feeders identical in function, though widely 
differing morphologically, in such plants as Lathr@a, Tropacolum, 
Thesium, and many orchids. 
A brief discussion followed the delivery of the address, in which the 

PRESIDENT, Professor MARSHALI.WARD, Mr. WALTER GARDINER, 
and Professor Bower took part, the opinion generally expressed 
being that the investigations of Mr. Oliver were of great interest 
and importance, 

Mr, C. A. Barber read papers on Zhe Development of the Bulb 
of Laminaria bulbosa ax.d Pachytheca, a Silurian Alga of Doubtful 
Affinities, 

The former paper was discussed by Dr. FRAncis Darwin, 
Mr. W. GarDINER, Professor Bower, ard Mr. J. R. VAIZEY. 

Other papers were by Professor HArtoG, A Preliminary Note 
on the Functions and Homologtes of the Contractile Vacuole in 
Plants and Animals; and by Mr. W. GARDINER, on The Con- 
trivances for the Seed Protection and Distribution in Blumenbachia 
Lyeronomz ( Urban). 
Professor MARSHALL WARD, F.R.S. (for Mr. PERcy FE. NEWBERRY ) 

read an extremely interesting paper on Zhe Plant Remains viscovercd 
by Mr. W. M, Flinders Petrie in the Cemetery of Hawara, Lower 
Egypt, The author pointed out the importance of this discovery to 
botanical science. He briefly reviewed the species of plants deter- 

mined by him among the ancient remains, and called attention to 
the fact that only a very small number were undoubtedly indigenous 
to Egypt. He had examined all the plant remains and found that 
they possessed the minute and, in some cases, apparently accidental 
peculiarities of their existing representatives. He did not wish to 
point out the bearing of these facts on any theoretical views enter- 
tained at the present day. He merely wished to place them before 
the members of the section as data which must be taken into 
account in constructing such theories, and as confirming the long- 
established axiom that by them, at least, as workers, species must 
be dealt with as fixed quantities. The author exhibited a series of 
the plant remains to illustrate his paper. 

Dr. FRANCIS DARWIN and the PRESIDENT made some laudatory 
observations concerning the paper. 

Mr. BE. J. LOWE read an interesting paper, the joint production 
of Col. Jones and himself, on the subject of Adxormal Ferns, 
Aybrids, and their Parents. A number of specimens were pro- 
duced and handed round among the members, some of them being 
ferns of great beauty. 

ZOOLOGICAL DEPARTMENT. 

Mr. P. S. ScLATER, M.A., Ph.D., etc., presiding. 
Mr. S. BROWN read an interesting paper on Locusts in Cyprus. 

He gave a brief description of the habits of the common Cyprus 
locusts, and of the system which has been successfully employed for 
their destruction in Cyprus. These insects, he said, had from time 
immemorial been the scourge of the island, and as under the 
Turkish rule little was done to keep them down, their ravages formed 
probably the chief agency in reducing what was once a fertile and 
flourishing island to a condition of comparative desolation, Success- 
ful efforts were, however, made by the Turkish Government from 
1862 to 1870 for the destruction of the locusts, and in the latter year 
the island was so far rid of them that for some time no injury was 
sustained by the crops. But the Government relaxed its exertions, 
and the locusts again bred and multiplied, until by the time of the 
British cccupation of 1878 they had so increased as to cause anxiety 
for the future. Acting under local advice, the Government attempted 
to keep them down by collecting and destroying their eggs. This 
operation was continued for three years on a vast scale, involving a 
heavy outlay, but without success; for although this method was 
adopted on a scale almost without precedent, the locusts continued 
to increase with alarming rapidity, until, in 1882, they swarmed 
throughout the plains, and in spite of various attempts to destroy 
them, the damage sustained by crops was very great, and probably 
did not fall short of £80,000, or from 15 to 20 per cent. of the value 
of the crops on the infested area. In 1883 and 1884 operations 
against the locusts were limited exclusively to attacking them in the 
crawling stage by the apparatus known as the Cyprus system of 
sczeens. These were formed of canvas, and were stretched across 
the line of march, so that the onward progress of the locusts was 
arrested, and they were then diverted into pits, carefully trapped, 
from which there was no escape. By the operations of these for two 
years the power of the locusts was so effectually destroyed that no 
damage whatever has been sustained by the crops during the past 
five years ; ana although it was still necessary to watch the locusts 
and prevent their increase, this was now done at a comparatively 
small annual outlay, and their numbers had so steadily decreased 
year by year as to warrant the hope of their final extermination. In 
submitting the paper to the Association the author was influenced 
by the hope that some of its members might be able to throw Jight 
on problems which, although they had received from him consider- 
able attention, he had been unable hitherto to solve in a definite and 
satisfactory manner. 

The PRESIDENT having offered a few observations concerning the 
subject treated of in the paper— 

The Rev. Canon TrRIsTRAM detailed his experiences in Cyprus 
and of the locust pest in that country. He expressed an opinion 
that it was almost hopeless to expect to exterminate the locusts of 
Cyprus, 

Mr, E. B. Poutron, M.A., made several suggestions with the 
view to obtaining more complete observations in regard to the 
breeding of locusts. 

Mr. W. E. HoyLe gave a description of Dredging and Trawling 
Operations which he had been prosecuting in the Firth of Clyde, 
which contained some six or seven deep water basins, separated by 
more or less shallow ridges. The object of investigation was t o 
compare accurately the inhabitants of these various basins, The 
occurrence of numerous interesting forms of life was recorded 
several of which had hitherto been regarded as peculiar to Nor- 
wegian and Arctic regions. 

Mr. W. E. HOytge, in explaining A Wew Deep-sea Tow Net, said 
its object was to enable the sea geologist to determine with cer- 
tainty the exact depth at which free swimming organisms wer 
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obtained. The net was a conical bag two or more fect in diameter, 
and some six feet long, of a degree of fineness proportioned to the 
size of the animals it is intended to capture. The net is attached to 
a folding hoop, to which two rods are attached, so that on towing 
it by one of these it will open, while on towing it by the other it 
will shut. It is let down closed, and when it has reached the 
required depth a small weight, known as a messenger, is allowed to 
slide down the rope, and by touching a spring lever let go the first 
rod, so that the rope hangs by the second and opens. When the 
net has been working for a sufficient length of time another mes- 
senger reverses the process, and the net is brought up closed. 

Mr. F. E. BEDDARD, M.A., F.Z.S. (Secretary to the section), 
characterised the invention of Mr.:Hoyle as very important, an 
expression of opinion in which the President concurred. 

Mr. J. J. Lister, M A., described a number of points in the 
Natural History of Coral Fungia, illustrating his remarks by black- 
board sketches. 

TUESDAY, SEPTEMBER IITH. 

Mr. W. T. THISELTON-DYER presiding. 
The PRESIDENT remarked that the section had met in conjunc- 

tion with their colleagues from the Geological Section, to consider 
a question which at the present time was very much attracting the 
interest not merely of biologists, but also of geologists—the vexed 
question which had been raised with respect to the origin of Coral 
Islands ant Coral Ree/s. One of the earliest researches of the late Mr. 
Darwin was a memoir upon the origin of these islands, and in it he 
was disposed to attribute them in great measure to the subsidence of 
the land upon which they were ultimately formed. He would not 
anticipate the statement of the reader of the paper as to the points 
of difference between Mr. Darwin’s views and those which were 
now held, but it was in consequence of the explorations of H.M.S. 
Challenger that a series of facts were brought before the scientific 
world which in some degree made it extremely probable that Mr. 
Darwin’s views did not form the only exp'anation to which these 
curious phenomena were susceptible. A very distinguished indi- 
vidual had thought fit to bring before the scientific world the pre- 
posterous assertion that they were leagued together in a conspiracy 
of silence with the object of suppressing the progress of scientific 
truth. He (the President) could not pretend that that assertion had 
influenced him in discussing the question upon the present occasion. 
It so happened that they had the presence of two distinguished 
scientific men who had had opportunities of examining these 
questions for themselves. They would state their views, and those 
present would be able to judge for themselves in which direction 
they would be inclined to think the ultimate solution of the problem 
might be found. At any rate, he thought they might claim that 
their minds were absolutely open, and that they attributed 
no weight to the authority of tradition, however eminent. 
All they really wanted to know was the conclusion which commended 
itself to their minds with the greatest probability, and which was 
based upon the largest number of ascertained facts. 

Mr. SypneEy J. Hickson, M.A, D.Sc., Deputy Linacre Professor 
' at Oxford, then read his paper on Zheorzes of Coral Reefs and Atolls, 
but before doing so he said he felt it to be the duty of the opener of 
such a discussion as that upon which they were about to enter 
first of all to explain the phenomena concerning which the discus- 
sion was to take place, and then to state as impartially as possible 
the different views held to explain the phenomena. The object of 
the discussion was, if possible, to arrive at the truth, and not to run 
any particular theory. Thus, he would endeavour to state as im- 
partially as possible the different views which had been put forward 
to explain the presence of atolls and barrier reefs ; and although he 
could not help indicating in his opening remarks the view which he 
was inclined to hold himself, he would endeavour to postpone his 
prejudice to that view toa subsequent part of the discussion. He 
hoped none of those who followed him would consider that his mind 
was so prejudiced that they would not be able to convince him that 
he was wrong in the view he took. 

The PRESIDENT said all would agree in according to Mr. Hickson 
a hearty expression of thanks for his interesting paper. If he had 
any fault to find with it, he might say it had been of a too judicial 
and well-balanced character—that he had rather taken the sting out 
of anything like an animated controversy. They could not help 
admiring the fair way in which he had brought forward the arguments 
for and against in this controversy, and it would be a difficult matter 
to attack him. 

Professor W. BoypD DAWKINS, M.A., F.R.S, Dr. J. EvANs, 
Mr. G. C. Bowne, Professor SEELEY, Mr. S. F. HArMER, Dr. 
MILL, and Mr. PouLTON continued the discussion. 

There were also papers read by Professor HALLIBURTON, report 
of the Committee on the Physt-logy of the Lymphatic System ; by 

Mr. F. E. BEDDARD, Contributions ta the Ana’omy of the 
Tuberficide ; by Professor HALLIBURTON (for Dr. Collins), The 
Lffect of Various Substances upon the Rate of Secretion and Con- 
stitution of the Bile; by the Rev. R. BARron, Ox the Flora 
of Madagascar ; and Professor GILSON, Ox the Odoriferous 
Apparatus of the Blaps mortisaga. ; 

Mr. E. J. Lowe, F.R.S., read a short paper on the Effects of the 
Weather of 1888 on the Animal and Vegetable Kingdoms. We first 
drew attention to the extraordinary mortality amongst birds, and the 
fearful increase in the number of slugs and insect pests during the 
present summer near Chepstow. At Shirenewton, at the present 
time, there was not a wren, redbreast, goldcrest, coal-tit, marsh-tit, 
long-tail-tit, nuthatch, creeper, night-jar, green wagtail, lesser 
spotted woodpecker, redcrest, redstart, blackcap, white-throat, or 
redpole, although usually they were all common. Ther were scarcely 
any examples of landrail, water-ousel, missel-thrush, thrush, dun- 
nock, whinchat, garden-warbler, willow-warbler, greenfinch, house- 
sparrow, hawfinch, sisking linnet, or swallow, although these are 
also usually common in the district. Amongst birds of which there ~ 
were an average number might be mentioned th crow, rook, jack- 
daw, magpie, jay, swift, sparrowhawk, skylark, moor hen, blackbird, 
and starling. Usually birds were so abundant here that without 
nets cherries, strawberries, raspberries, currants, and gooseberries 
were all devoured by them. This year there had been no necessity for 
nets, as the fruit had been untouched by birds, or rather there 
were no birds to eat it. The long, deep snow in February destroyed 
many birds, but this did not account for the absence of so many 
summer birds. Only four or five swallows could be seen at one time, 
and only a solitary Jandrail had been heard. During the past two 
or three weeks there had been an increase in the following 
species: blackbird, willow-warbler, sparrow, chaffinch, great-tit, 
blue-tit, spotted fly-catcher, swallow, and martin. It might be 
mentioned that in June a pair of sand-grouse were seen to settle 
close to the cricket-grouad in Shirenewton Park, but they were not 
seen again. There was almost always an increase in the number 
of slugs and insect pests after a cold winter, and this year that 
increase has been enormous. All seedling plants, vegetables, leaves, 
and flowers had been destroyed wholesale, and great damage had 
been done to wheat, grass, and other agricultural crops, but what 
had been mst noticeable was the destruction by caterpillars of all 
the leaves of the oak. Thousands of oaks had been without a leaf— 
bare, like winter—and now they were only just coming into leaf 
again ; but unfortunately a second crop of caterpillars was noticed 
on Sunday last to be resuming their attack on the new leaves. The 
damage to the oaks had extended for miles around. ‘There had been 
a great increase amongst destructive slugs of various kinds, and ear- 
wigs, woodlice, ants, butterflies, and beetles had been anusually 
abundant, but there had been an absence of wasps and very few 
moles. Snakes and. adders had been very numerous. Early-sown 
peas were twenty-one weeks before they were fit for the table, and 
all fruit had been very late, many gooseberries being not yet ripe, 
and currants beirg still abundant. Pears were scarcely swelling, 
and of mushrooms there were none. Nuts were an enormous crop. 
The hay-crop had been the Jatest ever known, much remaining unhar- 
vested at the beginning of the month. Although toads and frogs had 
deposited vast quantities of eggs, as usual, in the sheet of water in 
Shirenewton Park not a single one had resulted, nor did the egg swell. 
The water-newt had also been absent. It was worthy of remark 
that many delicate plants were uninjured by the cold of Jast winter. 
The author explained that his reason for contributing the paper was 
in order that the facts might be recorded for future comparison. 

Professor MARSHALL WARD kaving offered a few observations— 
Mr. HENRY SOUTHALL proposed a vote of thanks to Mr. Lowe 

for having contributed such an interesting paper, and the resolution 
was carried amidst applause. 

Mr. F. T. Mort read extracts from the report of the Committee, 
consisting of Professor Vaientine Ball, Mr. H. G. Fordham, Pro- 
fessor Haddon, Professor Hillhouse, Mr. John Hopkinson, Dr. Mac- 
farlane, Professor Milnes Marshall, Mr. F. T. Mott (Secretary), Dr. 
Traquair, and Dr. H. Woodward, reappointed at Manchester for 
the purpose of preparing a further report upon the Provincial 
Museums of the United Kingdom. This we may print in full at a 
later date = 

Professor SCHOFER said he had often been questioned by out- 
siders as to the use of the British Association. A complete answer 
to the question was found in the admirable report which Mr. Mott 
had read, and he hoped the suggestions it contained would be 
adopted, and that some practical result had been achieved. He 
asked Mr. Mott whether anything had yet been done. 

Mr. Morr said that copies of the first report of the Committee 
had been forwarded to the curators of all provincial museums, and 
he intended to ask that copies of the present one should also be 
forwarded to them, 
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GEOGRAPHICAL SECTION. 

(Continued from p. 266.) 

MONDAY, SEPTEMBER IOTH. 

Col. Sir C. W. WILson, R.E., F.R.S., presiding. 
The first paper read was one by Sir LAMBERT PLAYFAIR, en- 

titled Zsis since the Prench Protectorate, of which the following 
is an abstract :— 
A very short time ago the interior of the country was practically 

a terra incognita ; now it is being rapidly opened out to European 
enterprise, and it promises soon to rival Algeria in what must 
always be the principal industry of North Africa, viticulture. 
Commerce also has increased in a notable manner, but the beau- 

tiful and characteristic arts of the country appear to be in a state of 
decadence. 

The second paper cn the list, entitled Zhe Commercial Future of 
Central Africa, was read by its author, Sir FRANCIS DE WINTON. 
In the course of his remarks he said it could hardly be doubted that 
the advance of civilisation in the district dealt with would only be a 
question of a few years. 

Mr. Forp read a paper on Zhe Transvaal—the Safety of Stanley, 
in which he advised any one who had any capital and an idea of 
emigrating to go te South Africa, the El Dorado of the future. 
Amongst the speakers were Sir F. DE WINTON, who contended 

that with regard to Mr. H. M. Stanley, there was no cause for 
apprehension on his account. THe was undoubtedly safe in the 
interior, and had probably met Emin Pasha some considerable time 
ago. With regard to the White Pasha, who was reported to have 
been seen in the region of the Congo, he said some people thought it 
might be General Gordon, but he thought however much they might 
hope it was he, there was but small chance of the lamented General 
turning up. Mr. Stanley had travelled these regions many times 
betore, and he would undoubtedly turn up all right after a while. 
There was no more chance of his coming to grief than there was of 
his coming to grief in Bath, beyond the chances of mere accident. 

Mr. RAVENSTEIN said he agreed with Sir Francis in all he had 
said, and he fuliy believed Mr. Stanley was safe and sound, and in 
due time he would turn up. The other gentlemen who spoke were 
Sir Lyon PLayrarr, Sir R. FOWLER, and Mr. SILVER WHITE, 
of the Scotch Geographical Society, and Professor GEORGE. 

Mr. H. H. JoHNSTONE gave a very graphic and realistic descrip- 
tive account of the Cameroons. 

Dr. E. G. RAVENSTEIN next delivered an address on Dr. Lizzng- 
stone and Bangweolo, the first African Travellers Last Journey, in 
which he drew attention to the discrepancy between his map cf the 
Bangweolo region and his account of the same in his Journal. Had 
Livingstone lived to finish his survey of the lake, it would have 
appeared very different. 

TUESDAY, SEPTEMBER IITH. 

Sir C. W. Witson, F.R S., presiding. 
The PRESIDENT read a paper by Col. J. H. BoLtanp, R.E., on 

The khotographic and Photozincographic Precesses Employed in the 
Ordnance Su; vey, in which he explained at some length the various 
maps used in surveys of the country, mines, drainage, etc., and the 
way in which they were prepared. The photozincographic process 
was invented at the Ordnance Survey Office, Southampton. 

General Sir H. E. L. THUILLIER said no brush ever touched the 
copies of the original maps produced and sent to head-quarters. 

Dr. GuIsBuRG said, in Cairo there was a very old copy of the 
Bible which he tried to get when he was out there with Lord 
Wolseley, but he was unable to do so. He thought they might 
make a representation to the Government to borrow the Bible, when 
Sir Charles would take a copy of it, which would be very useful to 
students. 

Other gentlemen entered into the discussion, 
Mr, H. J. Macxinper, M.A., delivered an address on Geogra- 

phical Terminology, in which he pointed out that one of the great 
difficulties encountered in the learning of geography was the 
inaccuracy of the terms applied to physical features, and one of the 
worst of these was that used for the word ‘‘ocean.” ‘The present 
use of the word ocean, as in the case of the Southern Ocean, was 
perfectly fatal to beginners. By the way of teaching at present in 
vogue an impression was left in the mind that there were five plains 
in some way compatible. The mother of oceans was that great ring 
of water lying north of the Antarctic Circle. 

Mr. SILVER WHITE discussed the paper. 
A communication on Zhe River of Joseph, the Fayoum and 

Ratan Lasins, by Copz: WHITEHOUSE, M.A., was read, <A few 
observations were made on the subject. 

Captain CONYERS SURTEES read a descriptive paper on 4 M7s- 

sion to El Weaj, giving in it a sketch of the manners and customs 
of the various Arab tribes inhabiting that region, 

Mr. G. K. GILBERT, of the United States Survey Office, ad- 
dressed the audience with regard to the manner of the Preparation 
of Geological and Geographical Maps of the Survey and the Trian- 
gulation System of the Country. 

Dr. RAVENSTEIN said he was surprised to hear of the very small 
number of geographers the United States had contributed to explor- 
ing parties. Although Stanley had very strong claims across the 
Atlantic, he was undoubtedly an Englishman. He thought in a go- 
ahead country l:ke America they would not be behind in such a 
great work. 

Mr. GILBERT responded, remarking that their maps were 
not yet published, but he would show. them some proofs to 
demonstrate that some work had been done. 

Mr. W. BARRINGTON D’ALMEIDA read a paper on the Panang 
State of the Malayan Peninsula. The author said Panang was the 
district which Jay between Tringana in the north, and Perak 
and Selangore in the west of the China Sea. This was practically 
terra trcognita, and until 1875 no Englishman had been farther than 
the borders of the State. The question of railways was not 
Utopian. There were already several of them in full swing, and at 
Trass a Mr, Fraser was working a very large tin-mine. The heat of 
the State was very great. and the natives were much darker than 
they were on the other side of the peninsula, He never in all his 
travels met with such courtesy as he did in the Malay territory. 
All the spare time of the natives was devoted to top-spinning. The 
climate was good, and colonisation would be most beneficial. 

Mr. MACKINDER read a paper on The Characteristic Traits of the 
Aboriginal Inhabitants of Formo a, by Mr. Go. TAYLOR. 

Signor CESARE TONDINI DE QUARENGHI read a paper on 7he 
General Adoption of the Gregorian Calendar, in relation with that of 
the universal hour, in which he pointed out that the Chinese had 
some time ago adopted the Gregorian Calendar, and there were no 
reasons why the Russians should not do the same. They were 
keeping outside the pale of civilisation by insisting upon being 
twelve days behind ourselves. 

ECONOMIC SCIENCE AND STATISTICAL SECTION, 

(Continued from p. 268.) 

SATURDAY, SEPTEMBER 8TH, 

Mr. R. H. INGLIS PALGRAVE, F.R.S., F S.S., occupied tl e chair. 
The first paper read was on The Revenue System of the Unit.d 

States, by Dr. ALBERT SHAW, Ph.D. 
Mr. R_ H. INGLIs PALGRAVE, F.R.S, F.S.S., then read a paper 

on The Distribution of the Licences proposed to be transferred in aid 
of Local Expenditure. 

This paper was followed by one on Zhe Standard, or Basis, of 
Taxation, by Mr. CLAIR J. GRECE, LL.D. 

Mr. G. Hurst said these papers had brought before them one of 
the most important subjects they had to deal with, viz., the subject 
of Taxation He considered that taxation ought to be strictly as 
Adam Smith laid it down, viz., that every one should contribute ac- 
cording to their means. All taxes should be levied in proportion to 
people’s means, and indirect taxation would then fall upon the mul- 
titude. They could not reach the labouring man except by indirect 
taxation. 

Mr. W. Borty, of London, thought they should do everything 
to encourage the outlay of expenditure by those who had the means 
to do it in anything that was useful and good to the country. 

Dr. SHAW said they were now nearer the possibility of a Tariff 
Commission than they had been for some time past in America. Ile 
also pointed out that Protectionists and Free Traders were not so 
bitterly opposed to each other. Most of them, who were Econo- 
mists, did not regard themselves as Free Traders or Protectionists ; 
they were rather Economic Opportunists. 

The CHAIRMAN explained, with regard to his own paper, that his 
object was to detail particular taxes, and not to go into the policy of 
the Local Government Bill. 
A paper on Zhe Suctability of Small Towns for Factory Industries, 

by Mr. RussELL R. TANNER, was then taken, after which the sec: 
tion adjourned. 

MonpAy, SEPTEMBER IOTH. 

Mr. R. H. INGLIS PALGRAVE, F.R.S., presiding. 
Professor EDGEWORTH, F.R.S., read the report of the Committee 

appointed to investigate 7 he Best Method of Ascertaining and Measur= 
ing Variations inthe Valueof Monetary Standard, and Mr. §. BOURNE 
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followed with a paper on Zhe Use of Index Numbers. The Com- 
mittee in their report stated that the main practical uses for which 
the measurement of variations in a monetary standard have been 
desired are (1) the fixation of rents or other deferred payments 
extending over long periods of time, for which it has been desired 
to obtain a currency of a more stable sort than money was supposed 
to be ; (2) to enable comparisons to be made between the value of 
money incomes in different places ; and (3) to enable historians and 
other students making comparisons between past and present to 
give approximate meaning to the money expressions with which they 
deal, and say roughly what a given fine, or payment, or amount of 
national revenue or expenditure in a past age would mean in 
modern language. ; 

The Rev. G. Hurst said the establishment of an index number 
with regard to our commerce was a matter of very great import- 
ance, but it should be remembered that while they had an index 
number with regard to the exports, it was imperfect as far as foreign 
trade was concerned. 

Mr. Macnicut said it appeared from what had been said that the 
trade of this country was on the increase instead of decrease, and 
he hoped Mr. Bourne would be requested to continue his researches. 

Professor EDGEWORTH next read the report of the Committee 
appointed for the purpose of inquiring and reporting as to The 
Statistical Data Available for Determining the Amount of the Pre- 
cious Metals in use as Money in the Principal Countries, the Chief 
Forms in which the Money 2s Eniployed, and the amount annually 
used in the Arts. Failing to complete their task, the Committee 
recommended their reappointment in order to institute further 
investigation. 

In the absence of Mr. G. B. Lonesrarr, the following paper on 
Reasons for a Quinguennial Census was read by Mr. PRICE. 

An exact knowledge of the population is mainly useful as a bas‘s 
for the calculation of birth-rates and death-rates. In England much 
money is expended on the calculation and publication of these in 
the various reports of the Registrar-General and the Medical Officers 
of Health. These reports are of great value in impressing the need 
of sanitary improvements on the people and the sanitary authorities, 
but they lose much of their value from the uncertainty as to the 
basis upon which such statistics must be built, viz.,.an exact know- 
ledge of the population. Experience has proved that the official 
estimates and the census numbers often differ by 10 per cent. in either 
direction, and sometimes by 15 or even 22 per cent. The Registrar- 
General himself is ceasing to put any trust in the official estimates 
of populations, as shown by recent weekly and quarterly reports. 

There is reason to believe that, mainly owing to unusually Jarge 
emigration, the population of the whole United Kingdom was, in 
April, 1886, or five years afterthe census, between 400,0co and 
520,000 /ess than the official estimate, an error of 1} percent. ; in 
smaller areas the errors are often, proportionately to the whole, 
very much greater. 

These errors in the estimation of the population may involve an 
error of two or three per thousand in the death rate, so that 
elaborate calculations made with a view of correcting errors due to 
differences in age and sex, and constitution of the population, are 
thrown away. 

Major P. G. CraIGIE, F.S.S., London, said the subject was one 
of distinctly practical interest, and he hoped the Economic Section 
would take definite and immediate action in the matter. Anyone 
who followed the debates in the House of Commons on the Local 
Government Bill, or who had thought out the question of boundaries, 
could hardly have done so without coming to the conclusion that 
Dr. Longstaff had asked them to do something which they should 
lose no time in setting about. 

Mr. Bourne bore testimony to the value of having figures closer 
up to date in all cases of research, particularly in England, where 
they had not only to deal with the increase of population, but with 
migration from one portion of the country to the other. 
Surgeon-Major INcE pointed out the importance of knowing 

exactly the precise number of men, women, and children inhabit- 
ing this portion of the earth, and strongly suggested that instead 
of recommending a quinquennial census, the British Association 
should press upon the Government that the duties of the Registrar 
should be so extended as to include this. It appeared to him that 
the name of every person in every district should be known ; every 
police superintendent should know who came into his district and 
who left it. 

Mr. SHAw spoke of the need that existed in the United States 
for a comprehensive and quinquennial census. Some sort of under- 
standing should be arrived at, so that the leading nations of the 
world could gather in their statistics at the same time and hy the 
same process. 

Mr. T. H. Evxiort, Recorder of the section, advocated the con- 
tinuity of administration. 

The ‘discussion was continued by Major-General BABBAGE 
(Cheltenham) and Professor EDGEWORTH, after which a motion 
was carried to the effect that the Government should be me- 
morialised in favour of the establishment of a permanent census 
sub-department, taking the census of the United Kingdom every 
five years. 

Mr. L.C. ProByN read a paper on The Effects on Indian Exports 
of the Fallin the Gold Price of Silver. 

Mr. W. T. Harris followed with a paper which examined into 
The Reasons of the Price of Wheat Rising and Falling Contem- 
porancously with the Variation in the Value of Foreign Currencies. 

Professor EVERETT (Belfast) explained that the rise in the price 
of gold had found its expression by a sweeping fall all round in 
price. It was that great fall in price which had brought agriculture 
into the most disastrous condition in which it was now found. It 
had also inflicted serious injury upon the cotten manufacturers of 
this kingdom. It was in the interest of all classes that the differ- 
ence between these two kinds of money should be removed, and 
that the common level of exchange should be restored. 

Mr. E. J. WATHERSTON (London) observed that the Government 
of India lose for every penny reduction in the price of silver one 
million sterling. One remedy was bi-metallism, which was not, 
however, in the range of practical politics. A gold standard for 
India was improbable, but there was one remedy, which was to put 
silver in this country upon a completely free trade basis. It was in the 
highest degree impolitic to retain any obstacles to the consumption 
of the raw material for manufacturing purposes. The duty on 
silver plate should be abolished, and hall-marking made a voluntary 
institution. 

Mr. Boriey and Professor EDGEWORTH having spoken, 
Major-General BABBAGE expressed his belief that silver had 

decidedly depreciated owing to excessive production. 
Mr. W. L. Heyes followed with a paper on S/atz7g7ams—in other 

words, a diagram to enable the public to more readily appreciate and 
grasp statistics, and to increase the value of greater uniformity in 
the graphic representation of statistics. 

TUESDAY, SEPTEMBER IITH. 

Mr. INGLIS PALGRAVE presiding. 
A paper on Leasehold Enfranchisement was read by Mr. J. G. 

RHODES, F.S.S., inthe absence of Mr. Cuas. Harrison, by whom 
the paper had been prepared. The author pointed out that practi- 
cally the whole of the land on which the metropolis had been 
developed was formerly held by the Crown, by bodies ecclesiastic 
and corporate, or by a few great historical families. 

Mr, ELtiorT (Recorder of the section) pointed out that the 
acquisition of small property in town districts was at present to some 
extent forestalled. The system at present in use tended not only to 
perpetuate a monopoly of land-owning, but to create a monopoly of 
house-owning. Eventually they would have to face a great social 
problem, and its effect upon the working classes would be serious 
and demaging. 

Mr. HANDEL CossHam, M.P. (Bristol), said the direction reform 
should take was very much open to discussion and argument. The 
Bill the details of which had just been read did not go as far as 
they would have to go, He was confident that the present system 
prevented the encouragement and development of thrift. They 
wished to encourage the acquisition of property by every legitimate 
means. The present law was one of the greatest baniers they 
had for the promotion of thrift and the development of healthy 
dwellings. 

Mr. JOHN GEDDES (Southport) dwelt on the anomalies of the 
present leasehold system. 

Mr. W. J. Harris, speaking as a London Jandowner, said this 
was an evil system, and he was perfectly willing to see it rectified in 
a fair and proper manner, with full compensation to those who held 
ground-rents. 

Mr. Rowanps, M.P. (East Finsbury), contended that owing to 
the land in many places being in the hands of one or two landlords, 
they had a system of monopoly, and the ground landlord inflicted 
on a neighbourhood whatever terms he liked, and those who were 
bound, on account of their occupation, to reside in that area had 
nothing to do but accept the terms or go elsewhere. 

Mr. SHAw (U.S.) said the experience of England in this matter 
would teach American legislators a great deal, and they could not 
be too prompt or tco vigorous in legislating to check its growth. 

Mr. RHODES, in reply, remarked that in the year 1930, which was 
the centenary of the Reform Bill, there would bea ground Jandlord 
who would own in London, unless some modification were instituted, 
no less an income, arising from a residential area, than 45,000,000. 
The monopoly should be revised. 

The report of the Committee, consisting of Dr. J. H. Glad, 
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stone (Secretary), Professor Armstrong, Mr. Stephen Bourne, 
Miss Lydia Becker, Sir John Lubbock, Bart., Dr. H. W. Crosskey, 
Sir Richard Temple, Bart., Sir Henry E. Roscoe, Mr. James Hey- 
wood, and Professor N. Story Maskelyne, appointed for the purpose 
of continuing the inquiries relating to the Teaching of Science in 
Elementary Schools, was then read. 

Mr. EpwarpD J. WATHERSTON (London) next read a paper on 
The Indust ial Education of Women Abroad and at Home. 

Miss HELEN BLACKBURN read a paper upon Zréshwomen’s Indus- 
dries. 

Mrs. PALMER HALLETT? said Miss Blackburn’s paper touched 
upon the highest question of political economy. All the efforts 
referred to had been made by ladies of the landlord class. 

Miss SHARMAN CRAWFORD, as one who had been intimate with 
the people in the South of Ireland for twenty years, said she had 
every reason to speak well of their industry and honesty. They 
could only compete with machinery by people working for starvation 
wages. 

The discussion was continued by Mr. SToor. 
The following papers were then read :— 
Economy in Education and in Writing. 

Bath. 
Education: a Chapter of Economics. By Mr. T, W. Dunn, M.A. 
Agricultural Enication. By Professor JAMES LONG. 

By Mr. E1zAk PITMAN, 

MECHANICAL SECTION. 

(Continued from p. 271.) 

SATURDAY, SEPTEMBER 8TH. 

Dr. Pog, F.R.S., presiding. 
Mr. J. GoRDON (for Mr. Siemens) read a paper on Rolling Seam- 

tess Tubes from Solid Bars or Ingots, by the Mannesmann Process, of 
which the following is an abstract : — 

The author referred to the circumstance that steel and toughened 
glass, though specially suitable, on account of their high qualities 
and strength, for use in the arts, had been somewhat neglected, 
owing to the difficulty of welding and cutting them. Attention was 
next drawn to the combination of strength with lightness which the 
tubular form admits of, and to the extensive use of tubes in con- 
struction which is likely to follow from a simple means of producing 
them. The different kinds of rolls hitherto employed, which are 
classed as the longitudinal, circular, and intermediate, were passed 
in review, and the process which forms the subject of the paper was 
then described. In the Mannesmann process a certain relation 
between longitudinal and rotary motion is maintained, so adjusted 
or each material to be worked, that a twist is imparted to the fibre 
resulting in great strength and toughness of the manufactured 
product. The following was the mode of manufacture: A bar is 
placed between conoidal rolls, where the diameter and therefore 
the velocity are least, and is gradually drawn forward into contact 
with those portions of the rolls which travel more and more rapidly. 
The rolls are so set that the space left between them for the 
passage of the bar decreases slightly, so as to cause a certain 
amount of material to be shifted. The action of the rolls prevent- 
ing this material from being taken from the outside of the bar, it is 
consequently drawn from the interior, a hollow being first produced, 
and then a tube. A mandril may be employed to finish and smooth 
the interior and to enlarge the diameter of the tube. That the 
mandril is not required in the manufacture is proved by stopping 
th? action of the rolls while the bar is passing through them, and 
breaking off the bar where the hollow is just commencing to form; 
the metal inside is found to be crystalline and bright, as before 
being cut there is a vacuum within the hollow, no air, of course, 
entering during the process of manufacture. 

Several questions having been asked— 
Sir FREDERICK BRAMWELL, F.R.S., spoke in favour of the adop- 

tion of the process, as possessing special advantages from a com- 
mercial point of view. 

Colonel CUNNINGHAM, R.E., and Professor HELE SHaw, 
M.Inst.C.E., continued the discussion, and at its close Mr. GORDON 
replied, giving further explanations in answer to inquiries which had 
been made, menti oning, amongst other things, that the result of a fre- 
quent testing had been very satisfactory. 
An interesting paper on the subject of Gaseous Fuel was read 

by Mr. EMERSON Dowson, M.Inst.C.E., who explained 
that at the York Meeting of the Association in 1881 he described 
an apparatus for making cheap heating-gas by passing steam 
and air through incandescent fuel. Since then the apparatus 
has been considerably improved, and the gas made in it has 
been much used, not only for driving engines, but for heating 
in many industrial processes. The composition of the gas 
necessarily depends somewhat on the quality of the coal used and 

on the condition of the fire; the average composilion is much 
the same whether the gas is made at the rate of 1,000 cubic feet per 
hour in a small generator or at the rate of 15,000 cubic feet per hour 
ina large one. In 188r it was necessary for gas-engines to use five 
volumes of this generator gas for one of ordinary lighting-gas to 
develop the same power ; since then some important modifications 
have been made in the Otto engines, and it is now necessary to use 
only four volumes. In 188r only one engine of 34 horse-power had 
been worked with the author’s gas, but since then a large number of 
engines have been worked with it, one indicating over 80 horse- 
power. For more than four years Messrs. Crossley, the English 
makers of the Otto engines, have used this gas exclusively at their 
works for an average of 150 horse-power, and after a careful 
trial, extending over thirty-five weeks, they found that the fuel 
consumption was only 13 lb. per indicated horse-power per hour. 
At these large works there is no chimney except for the blacksmith’s 
shop. Returns sent by eleven users of Otto engines working regu: 
larly in different places with the author’s gas, and averaging 35 
horse-power each, show an average fuel consumption of about 1°3 
Ib. per indicated horse-power per hour, which is less than half that 
required for the best steam-engines of equal power under ordinary 
working conditions. The results of other tests are given and seeing 
that all have been obtained under practical working conditions, the 
record is certainly satisfactory. Many letters have also been received 
testifying to the ease with which the gas plant can be managed. 
The author considers himself justified in saying that gas-power is 
now fairly launched in competition with steam-power, and he 
thinks, with the late Professor Fleeming Jenkin, that eventually the 
former will to a great extent supersede the latter. The results 
already obtained with this gas are good, but the author thinks 
it tolerably sure that even better results will be obtained when 
an engine is really designed to give the best effect with 
generator gas. It is well known that in the Otto engines 
each new charge of gas is diluted with a portion of the pio- 
ducts of combustion from the previous charge, and this answers 
very well for ordinary lighting-gas. But as generator gas, such 
as* the author’s, has only about one-fourth the explosive power 
of the other gas, it isa disadvantage to dilute it with products of 
combustion, and he feels confident that sooner or later makers of 
engines will find it expedient to design all engines of large power 
specially for cheap generator gas. The best fuel to use for makirg 
the gas is anthracite, as it does not yield tar or other condensable 
products, and does not cake in the generator. Ordinary gas-ccke 
can also be used with certain precautions. 

Several instances are given of the use of this gas for heating of 
various kinds. At the Gloucester County Asylum it has been us:d 
daily for about five years. All the kitchen work for the staff.and 
inmates is done with it, and there is no ordinary fire in the kitchen ; 
about three hundred quartern loaves are baked with the gas every 
day, at a cost of about one shilling only for fuel. The gas is also used 
for two 12 horse-power (nom. ) Otto engines, which pump water and 
drive a dynamo for electric lighting. 

On the Continent several firms use this gas for singeing silk 
yarns and textile fabrics. [t is also used by several linen manufac- 
turers in the north of Ireland for stentering, which they 
formerly did with hot air. The cost of the gas somewhat depends 
on that of the fuel ; but speaking generally, the equivalent of 1,000 
cubic feet of ordinary lighting-gas costs from sixpence to one shilling. 

Sir FREDERICK BRAMWELL said the subject dealt with in the 
paper was one in which he was much interested, for any invention 
which tended towards the method of driving engines by heat in- 
stead of by steam was most desirable. In his paper the author had 
alluded to some statements he (Sir Frederick Bramwell) had made 
in his address as President to the members of the Institution of Civil 
Engineers, and they were certainly very striking. He deplored the 
fact that in consequence of coal and slack being so cheap, people 
were indifferent to any proposal to substitute an improved method 
of using it. To him it was a terrible thing that they should be 
wasting by the extravagant use of coal the inheritance of those who 
were to come after them, and he therefore thought that anything 
which covld be done to put a stop to it ought to be encouraged. 
The writer of the paper had hardly given credit to the steam-engine 
trials which he bad referred to in his address the other evening. There 
was no doubt the engine was in the best order on that occasion, and it 
was worked by a very skilled person, who did not hesitate to display 
his great interest in the trial by turning up his sleeves and 
himself performing the duties of stoker. He (Sir Frederick) thought 
that the theory of the gas-engine was a good one, and that its results 
when worked with cheap gas would be satisfactory he did not doubt. 
In proof of this he had recommended its adoption instead of steam 
in a case where it was very desirable to reduce the fuel consumption. 
He looked forward most hopefully to the outcome of the subject 
brought before them. 
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Mr. FLETCHER asked Mr. Dowson whetker he had contemplated 

the possibility of saving the ammonia which would be obtained in 

carrying out the system he had described. : 

Major-General WEBBER, C.B., who said he had watched the pro- 

gress and development of the matter in question with considerable 

interest, did not think Mr. Dowson had given himself sufficient 

credit for the results he had obtained. He had worked in the 
direction of reducing nitrogen to a minimum without increasing 

the expense of manufacture. In this process of manufacture 
the apparatus converted the three fuels coal, water, and air into 
the results which were given in the analysis. He had not 
attempted to get rid of nitrogen, but to obtain the maximum 
quantity of hydrogen, and he was very much to be congratulated 
upon the effective mode he had adopted for the purpose. He 
might justly be called the pioneer of gaseous fuel. In Paris in 
1881 one of these generators was at work under the gallery during 
the whole of the Exhibition, and it was not considered a source of 
danger, nor yet of inconvenience, to the number of valuable ex- 
hibits by which it was surronuded. The idea that danger would 
result from placing the generator in the basements of kLuildings 
in our towns was, therefore, entirely got rid of. The speaker de- 
scribed the successful manner in which an engine driven by this gas 
worked electric light machinery by night and farm machines by 
day, in a country place where the expense cf coal was too great for 
steam to be used. Suchasuccess as this was, in his opinion, worth 
all the written evidence which could be placed before them. 

Professor HELE SHAW said that when the system was first de- 
scribed at the British Association meeting at York, in 1881, he 
asked a question as to whether if gaseous fuel were used for domestic 
purposes serious danger might not possibly result where carbonic 
oxide was used in large quantities. Mr. Dowson then replied that 
he proposed, when using it for such a purpose, to adopt means to 
enable the presence of carbonic oxide to be detected. This was 
another example of preconceiving a danger which might never 
happen, for they had now the experience of several years at the 
Gloucester Asylum and elsewhere to show that no inconvenience 
resulted, and he congratulated Mr. Dowson on the result. He felt 
certain that Mr. Dowson had given his figures honestly. He had 
also always stated that for an ordinary boiler this gas should not be 
used. The suggestion that gas should be generated in the boiler 
itself was a valuable one, and suggested a new departure. Water-g as 
would then be employed in a most satisfactory and economical manner. 
He asked -for information as to the probable aggregate horse-power 
of the engines now working with the author’s gas. 

Mr. WILLIAMS asked whether any instances had been met with 
in which danger had resulted from the use of this gas. The danger 
from carbonic oxide was very great, and he had read of instances 
in which it had caused death without there being any smell or other 
indication of its presence. He understood that in the United States 
its manufacture was on this account restricted by the law in several 
parts of that country. 

Mr. Dowson, in replying, said he would be extremely sorry 
to be in any way unfair to the steam-engines. All he desired to 
do was to point out the | different conditions under which they 
worked when on trial and on ordinary occasions. Experimentally, 
when he had worked the gas apparatus himself, he had brought 
down the consumption of fuel to 1°1 Ib. per indicated horse-power 
per hour, but he had preferred to give the examples mentioned in 
his paper, as they referred to engines doing practical work under 
ordinary conditions. He thanked General Webber for his appre- 
ciative remarks, but must be careful not to take more credit than 
was his due. Sir William Siemens was unfortunately no longer 
with them, but it must not be forgotten that it was mainly due to 
him that the question of gaseous fuel had come prominently forward 
in this country. In answer to Mr. Fletcher’s question as to the 
recovery of ammonia, he said he had not given the subject any 
serious thought. The quantity of ammonia was infinitesimally sma)l 
when anthracite coal was used, so that it would hardly pay to recover 
it. Mr. Dowson proceeded to say that he knew of no one injured 
by this gas, and that it was no doubt a satisfaction to find that in 
‘such an institution as the County Asylum at Gloucester, which pos- 
sessed a competent medical staff, who were necessarily exacting about 
the hygienic conditions, the use of this gas had been carried on for 
five years without any trouble at all having occurred. In concluding, 
Mr. Dowson acknowledged that there was a danger in the use of car- 
bonic oxide, as there was also in using gunpowder, electricity, and 
other things if they were improperly handled, All that was necessary 
was to recognise the danger, and then take precautions accordingly. 

The PRESIDENT expressed his deep interest in the matter under 
discussion, and congratulated Mr. Dowson on the success which had 
attended his investigations. He added that up to the time of his 
death the late Sir William Siemens was actively engaged on the 
subject, and the prize given by him at the Smoke Abatement 

Exhibition for the best method of utilising fuel was awarded to Mr. 
Dowson. 

MonDAY, SEPTEMBER IOTH. 

Mr. W. H. PREECE, F R.S., presiding. 
The special subject for the days discussion was Agplzed Elec- 

tricity, and the first paper was read by Mr. W. ANDERSON, 
M.Inst.C.E., upon Zhe Application of Electricity to the Working 
of a 20-ton Travelling Crane. One of the travelling cranes in the 
foundry of the Erith Ironworks was originally constructed to be 
worked by hand, but preparations had been made to apply wire 
rope driving at some future time, 

The crane is 39’ 6” span, and consists of a pair of wrought-iron 
girders resting on end carriages running on an elevated line of rails. 
The gearing for hoisting longitudinal and for cross traverse is secured 
to the top of the main girders; the hoisting chain passes from the 
barrel at one end over a pulley at the other, then back to the 
pulleys in the cross traversing carriage, which runs between the 
main girders, through a falling block, and thence to an anchorage 
under the barrel at the extreme end of the main girders. By this 
arrangement the crane occupies a moderate height, and the hook 
can come within three feet of each wall. 

The inconveniences and wear attending the employment of rope- 
driving gear induced the writer to try whether electricity might not 
be used with advantage. Messrs. Elwell Parker, of Wolver- 
hampton, were communicated with, and these gentlemen undertook 
to supply the dynamo and a motor suitable for the peculiar require- 
ments of a heavy crane. The dynamo, which was intended to give 
50 amperes at 120 volts with 1,200 revolutions, was fixed in the 
main boiler-house of the works, and was driven by a small hori- 
zontal engine by means of a link belt. The leads from the boiler- 
house up to the conductor in the foundry are of 6 B. W. G. copper 
wire, while the conductor is formed of an angle-iron bar 2” x 2” x 2”, 
extending the whole 350-feet length of the shop, and has one face 
roughly ground and protected from rust by vaseline. The return 
current travels along one of the rails on which the crane runs. 
The motor, which is shunt wound, and constructed for 100 volts 
and 50 amperes, is fixed on the working platform of the crane 
beside one of the main girders. Its driving spindle carries a steel 
pinion which gears into a double helical spur wheel keyed on to a 
shaft which runs longitudinally on the top of the girder, and is 
connected by nests of three bevel wheels, with friction clutch con- 
nections to the three shafts which command the several movements 
of the crane, the means of using the hand-power being still 
retained. 

Two sets of speeds are arranged for each of the movements, 
namely— 

Hoisting - slow 3°4 ft. per min., fast 10 ft. per min. 
Cross traverse 9 23 S9 5, 105 5, aS 
Longitudinal traverse 78 ,, ” 39 BES os ag 

To provide against undue strains upon the motor an automatic 
magnetic cut-out is fixed on the crane, and for the purpose of vary-. 
ing the power and speed to meet the requirements of the foundry 
a set of resistance coils is provided, governed by a special switch by 
means of which different resistances can be introduced into the 
armature circuit of the motor, or the current can be cut off alto- 
gether, but so that it must be done by steps, and not suddenly. 
The connection between the motor and the conductors is by means. 
of brushes pressed against them by elastic attachments. The 
handles for operating the several movements, the break lever, the 
switch, and the automatic cut-out are all collected together, so that 
a single attendant can readily work the crane from one spot. 

The crane was set to work in June last, and has continued to act 
satisfactorily ever since. The advantages are very great in the 
facility of adaptation, as it is so easy to transmit the power from 
any point. The main boilers being always under steam, the crane 
is available at a moment’s notice. The duty realised is about sixty- 
five per cent, of the power developed in the driving steam-engine. 
As far as can be judged at present, there is no special wear to 
apprehend. The conductors act satisfactorily, though a considerable 
length is in the open air, and the dust, heat, and smoke of the 
foundry do not appear to affect the working. 
When first proposed, the writer was not aware of the existence 

of any other electric crane, but he has since learned that Messrs. 
Mather and Platt, of Manchester, have had one working satisfactorily 
for some time, and that there is one also in France. 

A brief discussion followed. Several members, including Mr. J. 
L. STOTHERT and Sir FREDERICK BRAMWELL, F.R.S., asked ques- 
tions as to the details of the working of the crane, and in reply Mr. 
ANDERSON said he thought there was not a weak point init. The 
crane worked perfectly well, and without the least troub'e. 
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In the absence of Mr. R. E. CROMPTON (owing to the sudden 
death of his eldest brothex), Mr. GISBERT Kapp read that gentle- 
man’s paper upon Recent Developments in Cowles’s Aluminium 
Process. The paper gave an account of the works erected at 
Milton, near Stoke-upon-Trent, and the writer stated that recent ex- 
perience in America, at the works at Stockport, Ohio, showed con- 
clusively that great economies were to be expected by increasing the 
size of the furnaces and the strength of the electric currents employed 
to work them, but no current larger than 3,000 ampéres had been 
used up to the time the Milton Works were planned, where a 
dynamo giving a current of 5,000 amperes at 60 volts had been 
erected. 

The discussion dealt principally with the details of the process 
which had been described by the paper, and Mr, Kapp, in his reply, 
stated that although he knew the cost of manufacturing aluminium 
at Milton, he was not at liberty to inform the section upon the 
point, but he might say it was exceedingly cheap. 

Professor G. FORBES, F.R.S., read a paper upon Electric Lighting 
in America, drawing attention to the directions in which this in- 
dustry had been developed in America. In landing in England 
they were particularly struck everywhere with the dimness of light- 
ing in the streets. In America they could go to no single town 
without seeing abundance of arc lighting in the streets. He did not 
speak simply of the influential towns, such as New York, Philadel- 
phia, or Boston ; but in many out-of-the-way places in the most dis- 
tant parts of the States, where gas had never penetrated, there the 
electric light had fixed its position, and was being used frequently ; 
and not only the electric light, but other developments in the same 
way. But the progress made recently with arc lighting was not so 
striking to the Englishman as before, inasmuch as it was thoroughly 
established in America at the time of the British Association’s visit 
to Montreal; but the progress had been with incandescent lights. 
The chief progress, he stated, in central station work had been 
in three directions-—(1) arc lighting; (2) incandescent lamps 
with 3-wire system; (3) incandescent lamps with converters 
(G—alard-Gibbs system). The number of arc lights was now 
about 300,000. The greatest progress had been by the work 
which Mr. Westinghouse had done in America. In electric 

. lighting we in England had been stopped a great deal by what he 
might almost call the iniquitous Electric Lighting Act; and he 
regretted extremely, in the interests of the public and electric lighting 
generally, the Act passed this year, which had not yet put electricity 

Those who had the matter at 
heart must regret that the Act had been passed, and so 

, delayed the due recognition of the value of electric lighting. But 
he must say he did not think that the Electric Lighting Act was 
the only thing that had delayed their progress, because he saw that 
in electric traction and other developments of electricity the Ameri- 
cans had gone ahead with great energy indeed ; and he certainly 
did not put it down to the want of capacity of our inventors. The 
best dynamo machines were all designed originally in England ; the 
best arc lamps were in England ; but with inferior machines and 
lamps in the States, he had noticed that they were deter- 
mined, so long as the something they had would work well, to 
make it work well in the meantime, and to take up anything better 
whenever it might present itself. This go-aheadness was not in the 
inventor in the States, so much as in the men of capital who were 
also technically instructed—in fact, it was technical instruction which 
had developed enterprise in the States. Professor Forbes proceeded 
to detail some of the leading features of the Westinghouse central 
stations, and mentioned that there were at present 2} million in- 
candescent lamps in use in the States. The general view, based 
upon experience in America, was that there was no danger of a 
breakdown ever happening in a properly organised station, with 
proper apparatus correctly laid down. He attributed a great part 
of the manufacturing success of American electric lighting plant 
to the fact that they fixed upon the types of machines they were 
going to make, they stuck to those types alone, laid down machin- 
ery enabling them to produce those types cheaply, and having 
thought out the system thoroughly at the beginning, they did not 
require to make a completely new type of machine for every 
order that came in. Thus they could manufacture their machinery 
cheaply, and in such a way that every part of the machine was 
replaceable. 

Mr. H. Epmunps read the next paper, the subject being 4 
System of Electrical Distribution. The author described the 
Edmunds system of electrical distribution, as now in actual use by 
the Cadogan Electricity Supply Company in London. 

By this system groups of cells are placed in various portions of 
the district to be lighted, each group being divided into a given 
number of sections. If the group be divided into four sections it 
is arranged that three of these sections shall be sufficient to supply 
the local demand, while the fourth is being charged by a line from 
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the central station. At given intervals the section which has been 
charged is removed from the main charging circuit, and switched 
into the local one, through which it discharges itself, its place in 
the charging circuit being taken by one of the other three, which, 
in its turn, is removed, and replaced by the next, and soon. Thus 
each section is kept charged, the charge never being allowed to fall 
below a certain point. Thus the great desideratum is achieved, 
viz., constant supply, quite independent of any accident on the line 
or at the central station. These changes are brought about auto~ 
matically, by an instrument called a ‘‘ distributor,” consisting of a 
revolving shaft carrying cams, which in their rotation cause levers 
to rise and fall, and thus make and break the necessary contacts at 
the proper intervals. A polarised switch is attached, to prevent the 
current from entering the cells in the wrong direction, and also a 
voltage regulator, which keeps the batteries out of the charging 
main when they are fully charged, and connects them to it when 
they become exhausted, while a simple form of meter registers the 
amount of current consumed from day to day. 

Mr. W. BAYLEY MARSHALL read a paper written by Mr. W. 
LowrilE, upon Zhe Measurement of Electricity in a House-to-house 
Supply. The paper described a method designed by the author and his 
colleagues for the purpose of measuring alternate currents as used 
for house-to-house distribution, with the converter system, As 
was well known, with such a system it was possible to get a current 
first in one direction, then in the opposite direction, and any chc mi- 
cal effect of the one current was destroyed in the reverse action. 
Messrs. Lowrie, Hall, and Kolle proposed to insert in the main an 
accumulator having en electric motive force of 2 volts. This 
electric motive-force during one-half alternation aided the ordinary 
current, during the other half opposed it. Thus, if the original 
electric motive-force was 100 volts, this became, when aided, 102 
volts ; when opposed, 98 volts. If, then, there were a deficiency 
in the circuit deposition would at one time take place, due to 
the electric motive force 102 volts, and during the reverse action 
only 98 volts, leaving the action of 4 volts over one-half the time — 
that is, of 2 volts over the whole time ; and that gave the means of 
exact measurement as required. 

The three papers were taken together for the purposes of dis« 
cussion, and the CHAIRMAN sa‘d the system of measurement as 
described by Mr. Lowrie was actually in use at the present time, 
but it had been kept very quiet. He was rather afraid that it was 
difficult to derive information from the paper, but it appeared to him 
that there was the basis of a system which gave some accuracy of 
measurement and was novel. 

Sir WILLIAM THOMSON, who was indistinctly heard at the 
reporters’ table, alluded to the great cost of accumulation which 
must be taken into consideration. If the 50 volt lamps had stronger 
durability that would be an important matter, but it would not be 
sufficient to determine them if the whole cost of renewing 100 volt 
lamps was small. In all other respects the 100 volt lamps were the 
more convenient. 

Mr. SELLON, Mr. S. WALKER, Major-General WEBBER, and Mr. 
Kapp continued the discussion. 

Professor FORBES agreed with Sir William Thomson’s remarks 
respecting the accumulators ; they were working extremely well, 
but unfortunately they were still too costly. 

In proposing a vote of thanks to the authors, the CHAIRMAN 
said he desired to protest against the idea that the inaction in this 
country was solely due to the Electric Lighting Act of 1882. That 
Act was in no sense or shape an interference with the action of cor- 
porations. Some fifty or sixty corporations obtained Provisional 
Orders under the Act of 1882, but never carried out the provisions 
of those orders. The fact was that the system of electric lighting 
had not even yet become sufficiently advanced for corporations 
to justify themselves in investing the money of the ratepayers in 
electric lighting. It was impossible not to be impressed with the 
wonderful activity of the Americans, but he considered that in this 
country it was best to work slowly and with certainty, as was being 
done at the present time. Ina year or two they would be able to 
learn all that was necessary in England, and they would go ahead and 
establish a system infinitely better than anything now existing. He. 
should make it his duty to recommend to the Institute of Electrical: 
Engineers to appoint a strong committee, to take into consideration 
the relative advantages of the 100 yolt and 50 volt lamps, but he 
was himself favourable to the 100 volt. 

Mr. R. Percy SELLON read a paper upon Electric Light Applied 
to Night Navigation upon the Suez Canal. The author said that 
the largely increased traffic since 1878 gave rise to inconveniences 
and resulted in frequent delays. Hence shipowners put pressure 
upon the Canal Company to afford facilities to cope with the increased 
traffic. In 1885 the average time occupied in passing through the 
Canal (eighty-seven geographical miles long) amounted to from forty 
to forty-five hours. 



300 SCIENTIFIC NEWS. {[Sept. 14, 1888. 

To meet the general demand the Canal Company introduced 
various improvements, and in the year 1884 commenced experiments 
to determine the practicability of navigation during the night by 
means of the electric light. 

Owing to difficulties incident to the case, these experiments occu- 
pied two years, resulting in an authorisation issuing from the Canal 
Company in December, 1885, permitting vessels of war and mail 
boats to navigate some portion of the Canal if provided with suit- 
able electric lights. 

In April, 1886, the s.s. Carthage, of the Peninsular and Oriental 
Steam Navigation Company, for the first time made the prescribed 
passage by night successfully, followed shortly by others. 

The success of these results encouraged the Canal Company to 
extend the authorisation to vessels of all classes, and to throw open 
the whole length of the canal to them; and in February, 1887, this 
authorisation was made public, subject to certain regulations laid 
down by the Canal Company. 

Mr. FRANK Brain, M.E., dealt with the subject of Electricity as 
Applied to Mining. This paper was written from the mining en- 
gineer’s standpoint, briefly sketching the known applications of elec- 
tricity to mine working up to the present date. 

The writer regretted there was very little known to add to what had 
already been made public. He could not but express surprise that 
a power which it is apparent had now passed the range of experi- 
ment, and is developing itself economically and efficiently, should 
not have been made greater use of than appeared to have been the 
«ase hitherto. 

Mr. NIcHoLAS WaTTs read a paper on A@iners’ Electric Safety 
Lamps, in which he described the following lamps : the Swan, the 
Schanschieff, the Pitkin, the Walker, the Portable Electric Syndi- 
cate’s Lamp, and the Vaughton. 
A paper by Mr. J. W. Swan, on An Automatic Lire-damp 

Indicator, was taken as read, that gentleman not being present ; and 
Mr. S. WALKER and Mr. CARPENTER joined in a very brief discus- 
sion on the three papers. 

TUESDAY, SEPTEMBER IITH. 

The business of the section did not commence until twelve o'clock, 
owing to a joint discussion with Section A on Lightning-conductors. 

Mr. W. ANDERSON, M.Inst.C.E., presiding. 
Mr. E. A. COwPER opened the proceedings by reading a paper on 

An Improved Seismograph, remarking at the outset that in order to 
register the motions of the earth, N., S, E., and W., it was, of 
course, necessary to have a heavy weight as little as possible 
affected by the motion of the earth. Parallel motions, or ‘‘ com- 
pound pendulums,” had been used with good effect, but a simpler 
and more effective plan would be to place a heavy flat weight on a 
piece of glass with three small ‘‘steel bicycle balls ” below, resting 
on another flat or slightly hollowed plate, so that when the vibrations 
of the earth ceased the weight would slowly return to its normal 
position. In place of glass plates, ground porcelain or metal 
plates might be used. The weight might be brought back to its 
normal position by a light pendulum, and then all the plates must 
be flat and of common plate-glass. Then two levers acted on from 
the centre of gravity of the weight, and multiplying the motions, 
would register, on long strips of paper, the vibrations, N. and S.’ 
E. and W., the paper, of course, being driven by clockwork, and 
allowed to start as soon as the vibrations of the earth commenced. 
Then the vertical vibrations (which had always been the most diffi- 
cult to obtain a record of) could be very thoroughly ascertained and 
recorded by the following simple arrangement: A light steel 
iron or steel tube, closed at the top, like a small gas-holder, was 
inserted in a tank of quicksilver, the centre space inside the gas- 
holder being occupied by an empty tube, so as to reduce the weight 
of quicksilver very materially. On exhausting the gas-holder with 
a ‘* Sprengel pump ” the tank would rise, owing to the pressure of 
the atmosphere below it, until the column of mercury balanced the 
atmosphere ; thus the weight of the tank and mercury in it being, 
infact, supported by the a¢zospheve, and the gas-holder being attached 
to the earth, might rise or fall, and yet scarcely affect the tank in any 
way, andarod from the tank to a multiplying lever attached to 
the earth and recording apparatus would record the vertical vibra- 
tion on a strip of paper moved by the clockwork. 

Professor H. S. HELE SHAW read a paper, prepared by himself 
and Mr. E. SHAW, upon ¢he Friction of Metal Coils. 
A discussion upon details followed, in which Professor UNWIN, 

Mr. W. W. BEAUMONT, and the CHAIRMAN took part. 
Mr. Percy K. Sro1HERT thought it might be of interest if he 

described the form of rope brake which had been applied to cranes 
of very large size—z.e., fifty-ton concrete block setting-machines, 
Four lengths of three-inch circumference ropes were placed side by 

side and sewn together, and afterwards lapped round by spun yarn ; 
one end of the band was attached to a fixed point on the crane, and 
the remainder passed four or five times round a cast-iron barre! on 
the second and third motton shaft; the other end being held in 
the crane-driver’s hand, a very slight pull was sufficient to hold the 
full load, and an equally slight pressure in the other direction was 
sufficient to lower the fifty tons, the driver thus being able to lower 
at any required speed. The only objection to this method was that 
owing to the heat generated, the rope very soon burnt, and had to be 
frequently renewed, so he thought Prof. Hele Shaw’s system of 
spiral springs could be applied to the lowering and suspension of 
these heavy bodies. 

Professor M. F. FitzGERALD explained a number of Steam- 
engine Diagrams, and in the discussion several members expressed 
their opinion that he was pursuing his studies in a direction with 
most useful results. 

Mr, W. W. Beaumont read a paper on L£ffictency of Steam at 
High Pressures. 

Professor UNWIN, Professor FITZGERALD, Mr. H. Davey, and 
others discussed the paper briefly. 

Mr. H. C. VoerT dealt with the subject of Revolving Sails, or Azr- 
propeller. 

Several speakers characterised the scheme as a novelty, but 
agreed in the idea that it was thoroughly worthy of investigation. — 

The CHAIRMAN said he had determined to fit out a steamer in 
the manner described, in order to see the results which might 
be obtained. 

ANTHROPOLOGICAL SECTION. 

(Continued from p. 272.) 

Monpay, SEPTEMBER IOTH. 

Lieut-Gen. Pirt-Rivers; D.C.L., F.R.S., presiding, 
A paper was read by Miss A. W. BUCKLAND on Wecklaces in re- 

lation to Prehistoric Commerce. The object of this paper was to 
trace the geographical distribution of various forms of necklaces and 
beads, as indicating some sort of commercial intercourse between 
the races among whom they are found either in present use, or 
among the relics of the past. 
Among the ancient cave-dwellers of Europe, teeth of men and 

animals, bored for suspension and intermixed with shells and pieces 
of bone, were used as necklaces, and similar necklaces are still 
worn by savages in almost all parts of the world ; but in the Anda- 
man Islands necklaces are made of pieces of human bone, and of 
bones of animals, not bored, but bound to cords, and wood is some- 
times made to imitate bone. The same singular substitution exists 
in the Admiralty Islands, where also human bones are used as neck 
ornaments. Necklaces formed of discs of white, purple, and red 
shell, cut with much care and labour from large sea-shells, are used 
by natives all over America and across the various groups of the 
Pacific to Japan, China, and India, where they are worn by the 
Nagas. These shell discs, known in America as Wampum, form 
the money of the Red Indians, and are also used as money by the 
Solomon Islanders. Similar shell discs are found in ancient graves, 
not only in America, but in Europe; whilst in Africa, ostrich egg- 
shell discs of the same size and threaded in the same manner, with 
pieces of skin substituted for the dark shell, are made and worn by 
Bushmen, Niam-Niams, and other wild tribes in the interior. 
Similar ostrich egg-shell discs are found in ancient Egyptian and 
Etruscan tombs, showing prehistoric intercourse between Etruria 
and Egypt, or the interior of Africa. 

The pendants accompanying these necklaces are almost always 
teeth or shells cut in the form of teeth. The beads used for neck- 
laces and found among ancient relics are of various substances, such 
as bone, serpentine, gold, silver, bronze, tin and glass, and are 
often made so as to represent several discs or beads joined to- 
gether. Beads of this kind are found in the Swiss Jake dwellings, 
in Spain, in Britain, in Hissarlik and Mycenz, and of a later date 
in Livonia and Abyssinia. 

Beads of amber, which formed such an important article of com- 
merce in prehistoric times, are found among relics of the Stone Age, 
and have also been discovered in tombs belonging to the Bronze 
Age, in all parts of Europe, in Egypt and India, several trade routes 
being known, whereby amber found its way from the Baltic to the 
Mediterranean. Of glass beads the most remarkable are those 
known as adder-stones, still used as a charm to cure cattle diseases. 
Beads of this kind of one particular pattern known as chevron beads 
have been found in various parts of Europe, in Great Britain, in 
Egypt, in the Pelew Islands, and also in ancient graves in Canada 
and Peru. Similar glass beads are dug up in Ashantee and highly 
valued, forming part of the royal jewels. Beads of the same shape, 
and from the markings upon them, probably of the same kind, 
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appear adorning the necks of monarchs on the sculptured slabs 
brought by Layard from Assyria. 

There is also a melon-shaped bead of various materials, very 
widely distributed, being found in ancient graves in Mexico, as well 
as in Assyria and all over Europe. 

Many peculiar glass beads are found in Ireland, resembling those 
of Egypt and Greece, although perhaps of native manufacture copied 
from older types, and it may be fairly said that the history of neck- 
laces is the history of commercial intercourse both in prehistoric and 
in modern times. 

Major C. R. ConpER, R.E., communicated a paper on The 
Early Races of Western Asta. 

Mr. J. THEODORE BENT discoursed on Discovertes im Asia 
Minor. 

A note on Lhe Definition of a Nation was read by Mr. J. PARK 
Harrison, who said that he did not propose to go into the archaic 
meaning of the word ‘‘ Nation,” but simply to elicit an opinion as to 
the growing misuse of the term at the present day. He referred to the 
definitions by Johnson, Todd, and Latham, and also to that by Dr. 
Worcester, in the American Dictionary of 1881. They all, excepting 
Todd, omit any reference to race or language. As regards language, 
it is admitted by ethnologists that it is no test of race. Numerous 
populations are known to have entirely given up their own tongue 
and adopted the language of their conquerors, This was so with 
the earliest races in Great Britain and Ireland, when subjugated by 
the Kelts ; whilst as instances of voluntary change of language, the 
Scandinavian people in Ireland, who at the time of the Conquest, 
were found to be a third of the entire population, learnt Celtic, and 
styled themselves ‘‘ Irish,” an example subsequently followed by 
the earlier English settlers in Munster and other parts of Ireland. 

The definition of the term nation in the dictionary of the French 
Academy also omits race and language, and is by far the best, and 
possesses the greatest authority. It is this—‘‘ The entire population 
born or naturalised in a country, and living under the same govern- 
ment.” This definition applies to England as well as France, both 
of which countries contain a population composed of four different 
races, none of whom by themselves are, or ever were sufficiently 
numerous in either country to constitute a nation. 

There is consequently no Saxon, Danish, Keltic, or Iberian 
nationality in the British Isles. The several races were merely off- 
shoots of great nations. Their proper nationality was lost when 
they separated from the parent stocks—very much as individual 
emigrants lose their former nationality when they obtain letters of 
naturalisation in a foreign country. 

Sir JoHN Luszock said it was convenient to speak of the people 
of our country as English, but asa matter of fact they were an ex- 
tremely composite race. In different parts the population was made 
up of elements in very different proportions. The East of England 
was ethnologically similar to the East of Scotland rather than to 
the West of England, and the West of Ergland was ethnologically 
similar to the West of Scotland rather than to the East of England. 
In considering the qualifications of the race inhabiting these islands 
they found some were more Saxon, some more Celtic, others more 
Iberian in blood, but there was something in which the people of 
those islands differed from the Saxons, Celts, or Iberians of the 
Continent, and the reason of this was that they came in very small 
boats, and without women, and men of the tribe not unnaturally 
intermarried with the women of the island. The result was they 
had in this country a composite race entirely different from any 
other race in the world, except in their own colonies, where they 
jound the race reproduced. He thought all the great races of the 
world had occupied this country with the exception of negroes, and 
one or two other races confined to the torrid regions. They saw 
cropping up amongst them even the Australian and the Mongolian 
types. 

Dr. E. B. Tayior considered, as anthropologists, they wanted a 
more accurate sen:e in which they could use the words family, clan, 
tribe, nation, etc. 

Professor SAYCE briefly dealt with the subject from a linguistic 
point of view. 

Dr. J. BEDDOE deprecated the use of the word ‘‘ nation ” in an an- 
thropological sense, as the definition belonged rather to politics than 
to anthropology, and these two they were not desirous of mixing. 

Dr. Evaws and other gentlemen joined in the discussion, and the 
PRESIDENT said he thought they would all agree that a nation was 
a people who, having a great and glorious history, had the firmness 
and determination to maintain it. 

Mr. J. W. BLOxAM, M.D., in the absence of the author, Mr. J. 
S. Stuart Glennie, M.A., read an abstract of a paper on Le asgzans, 
LEtzuscans, and Iberians ; their Relations to the Founders of the 
Chaldean and Egyptian Czvilisations. 
A paper entitled Wotes on the Hyhsés, or Shepherd-Kings of Egypt, 

was read by the Rev. HENRY Grorce ToMKINS. 

In the discussion which ensued, Professor A. H. SAYCE said he 
could no longer subscribe to the opinion that between the Hyksés 
and the Hittites there could be any racial connection. 

TUESDAY, SEPTEMBER IITH. 

Lieut.-General P1rt-Rivers, F.R.S., presiding. 
The first paper read was by Miss R. W. BUCKLAND, on King 

Orry’s Grave, Isle of Man. The authoress gave a description of 
a visit she paid last year to the ancient monument in the Isle of 
Man known locally as ‘King Orry’s Grave,’’ a name which was 
repudiated by antiquaries as misleading, but which having crept 
into guide-books, and even into archeological works, might perhaps. 
be retained for the present. This monument possessed certain 
peculiarities, sufficiently uncommon to render it deserving of 
especial notice. It did not seem easy at present to trace the plan 
of the monument as described by Oswald, but the tall monolith 
remained in position, and some of the chambers, especially at the 
west end, were intact, although the covering stones were gone. The- 
authoress, who also forcibly dealt with other monuments in the Isle 
of Man, contended that these monuments belonged toa date far 
earlier than that assigned to them by those who would refer them to 
King Orry and his successors. 

A paper on Sun-myths in Modern Hellas, by |. THEODORE BENT, 
was then read. The author said, The personification of the sun 
amongst the peasants of modern Greece compares well with the 
legends of classical times; his beauty, power, and strength endow 
him with regal attributes, and he is supposed at night-time to seek 
his kingdom, and live in a palace where his mother tends upon him. 
We have also the Sun's wife and the Sun’s daughter, and can com- 
pare the Macedonian legend of Heliojenni with the Homeric myths 
of Perse and her children Circe and Aites. The Sun, as messenger, 
may be compared with the words of the dying Ajax. 

The connection between sun-worship and that of the prophet 
Elias is very marked in modern Greece. Elias looks after rain, and 
is the Greek St. Swithin. Churches 1o him are always found on 
sites of ancient temples to Apollo. The Macedonian ceremony of 
Perperouna has a connection with other prayers for rain offered up 
to St. Elias. In a MS. from Lesbos this idea of union between St. 
Elias and a power over the elements is clearly shown. Taygetus, 
in Laconia, shows too the same connection. . 

There is a connection between sun-worship and St. George; the 
kdpa fires are lit on his day, and the connection is noticeable not 
only in the islands, but in Macedonia, where a curious swing cere- 
mony is performed on St. George’s Day, in honour of the Sun's 
bride Laving been swung vp to heaven on that day. Also there is 
a close {connection between St. George and St. John, the universal 
day for lighting fires, on the eve of the summer solstice. 

Mr. J. Harris Srone, M.A., F.L.S., F.C.S., communicated a 
paper on Zhe Ancient Inhabitants of the Canary Islands, of which 
the following is an abstract: The author stated that the name 
Guanche, though generally us d for the old inhabitants of all the 
seven islands cf the Canary group, should properly be only applied’ 
to the ancient inhabitants of Teneriffe. The ancient inhabitants of 
these islands were ignorant of the use of metals, and up to 1402, 
when the conquest first began, had to all practical intents remained 
apart from the civilisation of that day. They were a branch of the 
great Berber race, and probably also a tribe of that white dolicho- 
cephalic race of cromlech-builders which at a very early period. 
swept through Europe. Their connection with the ancient 
Egyptians was noticeable in many traits and customs. The o:na- 
mentations in caves and on pottery which the author had come 
across in his travels in each island of the archipelago were Egyptian 
in character. The method of embalming the dead, particularly the 
practice of removing the entrails by a slit made with the ¢adona and 
the wrappings of the corpse, was very similar to that employed by 
the lower class of Egyptian embalmers. Though the ancient 
inhabitants of all the islands had so much in common, there were so 
many specific differences in their languages, manners, and customs - 
that the conclusion was almost forced upon the investigator that they 
must originally have been peopled by more than one tribe of the 
same race. 

The author had examined a large number of skulls in collections 
in the islands, and found them very European in contour and 
general appearance. Ina large proportion of those in the collections - 
in the islands he had noticed a peculiar indentation in the frontal 
bone, usually the left, and to his surprise found that of the twenty- 
six skulls at the Royal College of Surgeons, no less than fifteen pos- 
sessed this mark, and of these ten on the left frontal bone. 

The ancient inhabitants are now quite extinct as a separate race, . 
but the author in his travels had noticed several traits, manners, and 
customs of the present inhabitan's which were clearly, in his opinicn,. 
derived from the old race. The food gafo and its method of mak- 
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ing and eating ; the number of cave dwellings and villages ; the still 

prevalent inter-insular jealousy ; the size and great physique of the 
men of the Purpurariz ; the confiding, generous, hospitable character 
of the Conejeros ; the use of the vaulting pole ; the general absence 
of bigotry and religious intolerance; the preference to this day of 
the Gomeros to carry baggage on the head; the abomination of 
butchers ; the torchlight fishing ; the method of laying-out the dead ; 
the wit of the Palmeros; the cleverness with which buildings are 
constructed with stones without mortar ; the honesty of the Canarios ; 
the unusual beauty of the peasant-women, were points alluded to 
by the author in illustration of his assertion. 

The position of women was considered at some length, the 
author bringing forward many facts to show that they held a far 
higher position in the social scale than was usual among ancient 
nations. 

Canon TRISTRAM said he had listened to this paper with much 
interest, as he was just fresh from the Canaries, having spent twelve 
weeks there. He had paid considerable attention to the subject 
-which had been brought before them by Mr.Stone. He agreed with the 
author in everything, except when he said the “ Guanche” had 
gone. He must allow that the inhabitants of the Canaries were 
free from all the vices which characterised his countrymen, and 
possessed all the virtues they could not find in Spain. Who were 
the European aborigines? what were they? and did any of 
them remain? He thought, with Mr. Stone, many of them did 
remain, and though the land might be lost, yet the race was not. 
While in the islands he visited every village, and wherever he went 
the found the ‘‘ Guanche” the most truthful and honest people in the 
world, In the three islands he visited he never heard a muleteer 
utter an oath. He could not agree with the author that there was 
the slightest Egyptian trace in the inhabitants of these islands. No 
more Egyptians, he thought, than negroes. There was not the 
slightest trace of their having heard anything of Christianity or 
Mohammedanism. In conclusion, he asked if any reason had been 
found why the ancient people of the islands did not use boats. 

Other speakers followed, and the author, in answer to Canon 
Tristram, said he had thought over the question why boats were 
not used by the ancient people, but he could give no satisfactory 
reason. 

The Rev. HENRY GEORGE TOMKINS discoursed on Worlebury, 
an Ancient pre-Roman Stronghold at Weston-super-Mare. 

The last paper was read by Mr. F. HAVERFIELD, on Pre-hestoric 
Objects Found at Broos, in Hungary, by Miss Von Torma. 3 

In connection with this section there was an anthropological 
Jaboratory for the use of members. 

SSS 

CUSTOMS OF SAVAGE RACES. 

Lecture DELIVERED BY Sir Joun Lupsock, M.P., F.R.S., 
TO THE WoORKING-CLASSES OF BaTuH. 

“THE subject on which I shall have the honour of 
addressing you this evening is one of such vast ex- 

tent, that I shall make no apology for entering on it at 
once, without any introductory remarks. I do not pro- 
pose to describe the arms or implements, houses or 
boats, dress or food of savages—all no doubt very inte- 

resting, but which time will not permit me to deal with. 
My object will rather be, if possible, to illustrate the 
mental condition and ideas of the lower races of men. 

Our empire contains representatives of almost every 
race of men, and every stage of human progress. To 
understand their wants and ideas, is not only an intel- 
lectual exercise, but a political problem of great national 
importance. Even those who consider that man was 
civilised from the beginning, and who look upon savages 
as the degenerate descendants of much superior parents, 
must still admit that our own ancestors were once mere 
barbarians, and may find therefore much interest in this 
study ; but it no doubt appears far more important to 
those who think that the primitive condition of man was 
one of savagery, and that the history of the human race 
has, on the whole, been one of progress. No one, of 
course, supposes that every people must necessarily pro- 
gress; but those which do not advance will assuredly 

be replaced, sooner or later, by more worthy races. 

Nor certainly do our modern savages in all respects re- { 
produce the condition of our ancestors in early times ; 
on the contrary, even the Australians have now a system 
of complex rules and stringent customs which have 
grown up gradually, and cannot have existed originally ; 
it does, however, seem that from the study of modern 
Savages we can gain a fairly correct idea of man as he 
existed in ancient times, and of the stages through which 
our civilisation has been evolved. At the same time the 
study is by no means easy, because many things which 
seem natural and obvious to a savage appear to us ab- 
surd and inconsequential. Mcreover, if we often find it 
far from easy to understand savages, they naturally have 
much greater difficulty in understanding us. All over 
the world nations on first seeing white men have taken 
them for ghosts or spirits. Our weapons, tools, animals, 
in fact all our belongings are at first a source of great 
wonder. An Australian tribe, for instance, when they 
first saw a waggon drawn by oxen were much puzzled 
as to what the oxen could be. It afterwards appeared 
that some thought they were spirits, because they had 
spears on their heads, while others maintained that they 
were the wives of the white men because they carried 
the burdens, which among Australians is the special 
duty of women. Again, the modes of salutation among 
savages are Sometimes very curious, and their modes of 
showing their feelings quite unlike ours. Kissing 
seems to us so natural an expression of affection that we 
should expect to find it all over the world, yet it is un- 
known to the Australians, the New Zealanders, the Pa- 
ponans, and the Esquimaux and other races. I mentioned 
this fact about the negroes in one of my books many 
years ago, never supposing that it would give any 
offence, and was surprised to receive a most violent 
anonymous letter from a negro of St. Domingo on the 
subject. He abused me in unmeasured terms, and ended 
by saying that he would like to drink my heart’s blood. 
The Polynesians and the Malays always sit down when | 
speaking to a superior; in Some parts of Central Africa 
it is considered respectful to turn the back to a superior. 

Captain Cook asserts that the inhabitants of Malliedo, 
an island in the Pacific Ocean, show their admiration by 
hissing ; the Todas of the Neilgherry hills in India are 
said to show respect by raising the open right hand to 
the brow, resting the thumb on the nose; it is asserted 
that among the Esquimaux it is customary to pull a per- 
son’s nose as a compliment ; a Chinaman puts on his hat 
where we should take it off, and among the same curious 
people a coffin is regarded as a neat and appropriate 
present for an aged person, especially if in bad health. 
Among the Yombas of West Africa, who take great care 
of their teeth and scrub them well at least three times a 
day, an old tooth brush is regarded as a touching pre- 
sent, not being so much intended for actual use indeed, 
but rather as conveying a sort of implied message that 
as the sender took the greatest care of histeeth andused , 
his tooth-brush continually, so his friend was also in his 
thoughts morning, noon, and night. (Gollmer, Jour. 
Anthr. Hist., 1884, p. 176). 
A mistake made by Dampier led to very serious results. 

He had met some Australians, and apprehending an 
attack, he says, ‘‘I discharged my gun to scare them, 
but avoided shooting any of them, till finding that we 
were in great danger from them, and that though the gun 
had a little frightened them at first, yet they had soon 
learnt to despise it, tossing up their hands and crying 
pooh, psoh, pooh, and coming afresh with a great noise. , 

> 
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I thought it high time to charge again and shoot one of 
them, which I did.” Thus this wretched savage lost his 
life because Dampier did not remember that pooh, pooh, 
or puff, puff, is the name which savages, like children, 
apply to guns. 

Mr. Taplin, a missionary to whom we are indebted for 
an excellent account of the natives of Australia, tells a 

curious story of this kind against himself. He asked 

the native word for “ sins,’ but as the Australians do 

not use the letter ‘“‘s,” but replace it by “th,” they mis- 
understood him and gave him the word “ Yrothelum” 
which means thin, and he used this for a considerable 
time before he found out his mistake. I must, however, 
let him tell it in his own words. ‘‘ When,” he says, “I 
asked the word for sin, they gave the one for ‘thin,’ 
and so I was led into representing that it was hateful to 

God for men to be thin: that they would be condemned 

for it. So they came to the conclusion that it was pleas- 

ing to God for people to be fat. In fact, I had been 

telling them that all lean people went to hell, and fat 
people to heaven.” (Rev. G. Taplin, “ The Narrinyeri. 
Account of the South Australian aborigines,” page 86.) 
Some ideas, indeed, which appear to us inexplicable 
and fantastic, are very widely distributed. For instance, 
medicine ; our system seems So natural : send for doctor, 
get prescription, pay him, take medicine. By no means. 
In some cases a Sorcerer is sent for, who frightens evil 
spirits by making a noise. In others, a wizard comes 
with a charm on aboard. In others, a doctor drinks his 
own medicine. In China, they pay the doctor while well. 

In many parts of the world a man is strictly forbidden 
to speak to his mother-in-law. Again, probably every 
Englishman who had not studied other races would be 
astonished to meet with a nation in which, on the birth 
of a baby, the father and not the mother was put to bed 
and nursed ; yet though this custom seems so ludicrous 
to us, it prevails very widely. 

Commencing with the Abipones of South America, 
Dobritzhoffer says that ‘“‘no sooner do you hear that 
a woman has borne a child than you see the husband 
lying in bed, huddled up with mats and skins, lest some 
ruder breath of air should touch him, and for a number 
of days abstaining religiously from certain viands; you 
-would swear it was he whohadhadthechild. . . . 
had read about this in old times, and laughed at it, never 
thinking I could believe such madness but at 
last I saw it with my own eyes.” Other travellers men- 
tioned the existence of a similar custom in Kamskatka, in 
part of China, in Borneo, in the North of Spain, in Cor- 
sica, and in the South of France, where it was called 
‘“ faire la Couvade.” The reason probably was that the 
father and child being regarded as intimately connected, 
it was supposed that any exposure of the one to cold, 
wet, or other unwholesome conditions would be injurious 
to the other. 

Again, it might have ‘been thought that forms and 
ceremonies were especially characteristic of civilised 
life; but here again the actual fact is the very reverse 
of what might have been not altogether unnaturally 
-expected. 

“ Custom hangs on them with a weight 
Heavy as frost, and deep almost as life.” 

‘The salutations, ceremonies, and legal proceedings of 
savages are, in fact, most tedious and complex. Eyre 
‘mentions that in their intercourse with one another the 
natives of Australia are extremely punctilious. Captain 
Burton states that the Egbas or West African tribe spend 

at least an hour every day in troublesome ceremonies 
and have a great variety of salutations suitable for every 
possible occasion. 

Another subject on which savages entertain ideas dif- 
ferent from ours is that of relationships. It used to be_ 
supposed that the original family was founded on the 
Patriarchal basis—that the father was lord and head ot 
the family ; and that the ideas of relationships were 
founded, like ours, on marriage and descent through the 
male line. We regard a child as related equally to its 
father and its mother. We make no difference between 
a father’s brother and a mother’s brother on the one 
hand ; a father’s sister and a mother’s sister on the other. 
Recent researches, however, especially those of Bachofen, 
Maclennan, Morgan, and Tylor, have not only modified, 
but I must say, with all respect to the justly high 
authority of my friend, Sir H. Maine, revised our ideas 
on these subjects. Herodotus long ago observed 
that the Lycians “had this peculiar custom, wherein 
they resemble no other men, they derive their names 
from their mothers.” So far, however, from this being 
peculiar, it is, as a matter of fact, very general. Among 
most savage races when a woman marries she does not 
become one of her husband’s clan, but remains still a 
member of her own. Now, the children cannot belong 
to both. Consequently if they are regarded as belonging 
to the mother’s clan, they cannot be included in that of 
the father. But among the lower races it is most usual 
that descent is traced through the mother. Hence a 
man’s children do not belong to his clan, but his sister’s 
children do; and hence again, what appears to us the 
singular anomaly that among many races a man’s heirs 
are not his own, but his sister’s children. But though 
in this respect the woman occupies an important position, 
she is, on the whole, greatly to be pitied. The Hindoo 
maxim “never strike a wife even with a flower” is, no 
doubt, comparatively speaking, of modern origin. In 
fact, the original idea of marriage was one mainly of 
possession. The wife was the property of the husband. 
In many cases, no doubt, she was a war captive. Hence, 
I have suggested, arises the very prevalent custom of 
marriage by capture. Originally a stern reality, it 
became to be a mere symbol. All over the world we 
find that even after all the arrangements have been satis- 
factorily and amicably concluded, the bridegroom makes 
a pretence of carrying off the bride by force. Thus in 
the Phillippine Islands, when a man wishes to marry a 
girl, her parents send her before sunrise into the woods. 
She has an hour’s start, after which the lover goes to 
seek her. If he finds her and brings her back before 
sunset, the marriage is acknowledged ; if not, it is broken 
off. 

In some parts of Australia when a man marries, each 
of the bride’s relations gives him a good blow with a 
stout stick, by way I suppose of a warm welcome into 
the family. 
Among the Kalmucks of Central Asia, again, the 

marriage ceremony is very romantic. The girlis put on 
a horse and rides at full speed. When she has gota 
fair start the lover sets off in pursuit; if he catches her 
she becomes his wife, but if he cannot overtake her the 
match is broken off; and we are assured, which I can 
well believe, that a Kalmuck girl is very seldom caught 
against her will. 

If time allowed I could show you that this idea of 
capture in marriage occurs almost all over the world. 
Hence no doubt the custom of lifting the bride over the 
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doorstep, which occurs or did occur among the Romans, 
the Redskins of Canada, the Chinese, the Abyssinians, 
and other races. Hence also perhaps our custom of the 
honeymoon, and hence may be after a wedding, things 
are thrown, as McLellan has suggested, in mock anger 
after the departing bride and bridegroom, It is remark- 
able how persistent are all customs and ceremonies con- 
xected with marriage. Thus our bride cake, which so 
nvariably accompanies a wedding, may be traced back 
to the old Roman form of marriage by confarreatio or 
2ating together, and is found also in other parts of the 
world, as, for instance, among the Iroquois of North 
America. It must we know be cut by the bride, be- 
cause it is the duty of the wife to prepare food for her 
qusband. 
The prevalence of marriage by capture naturally led 

to the impression that a woman who was captured was 
celieved of all responsibility. It was no part of her 
duty to resist—which would indeed have been useless. 
On the contrary, the very fact of her capture itself con- 
stituted a legal marriage. This, I have ventured to sug- 
gest, explains what would otherwise bea great difficulty, 
namely, the position assigned to Helen in the Iliad. 
From our point of view her acceptance of Paris as a 
husband would be a great blot on her character. Yet 
not only among the Trojans generally, but by the vener- 
able Priam and the virtuous Hector, she is always treated 
with affection and respect. The point seems to me of 
interest, because it throws light upon what from any 
other point of view seems inexplicable in the great Greek 
epic. 

Again, we recognise only one kind of marriage, but 
in many parts of the world there are two or more 
totally distinct kinds of marriage, in which the relation, 
rights, and position of the husband towards the wife are 
altogether different. On the whole, it is satisfactory to 
see that as races progress the position of woman rises 
too. 

It has always seemed to me that one of the clearest 
proofs of the low mental power of savage men is that 
afforded by arithmetic. For instance, in no single 
Australian language is there any word for “five.” 
They said, “‘ One, two, two, one, two, two, many.” The 
fingers are greatly used as a help in these simple calcu- 
lations, and all over the world we find the word “hand” 
standing for “‘ five” in reference to our five fingers ; in- 
deed, if we had had six we should probably have hada 
duodecimal notation, which would have been in many 

respects a great improvement on our present system. 
Even our own word “five” is a case in point, though it 
is so much worn by use that its original form is almost 
unrecognisable. The original Indo-European word for 
“hand” is found little altered in the Persian ‘‘Penze.” 
In Greek “ Penze” becomes zevze, in German “ funf,” 
whence our “five.” The Punjab is the country of 
“Five rivers” from Penge ‘five,’ and ab “ water,’ a 
root which we find again in many Celtic names, as for 
instance in Aberdeen, Aberystwith. 

As might naturally be expected, none of the lower 
races have made any great advance in art; they have in 
many cases made a beginning, and those beginnings are 
very far indeed from being without interest. 

The earliest works of art which we possess are rude 
sculptures and drawings, some of them far from deficient 
in spirit, which have been found in caves in Western 
Europe, and which appear to belong to the period when 
the Mammoth and Woolly-haired Rhinoceros still lived 
in England. Some of them indeed clearly appear to be 
representations of the former animal. 

Books and writing have always appeared very myste- 
rious to savages—and no wonder. On one occasion a 
“missionary sent a native to one of his colleagues, with 
some loaves of bread and a letter stating their number. 
The messenger ate a part of the bread, and the theft was 
consequently discovered. Another time when he had to 
deliver four loaves, he ate two of them, but hid the 
accompanying letter under a stone while he was engaged, 
believing that his conduct would not be revealed this 
time, as the letter had not seen him in the act of eating 
the loaves. 

The Minatarrees (a North American tribe) once seeing 
Mr. Catlin intent over a copy of the New York Commer- 
cial Advertiser, were much puzzled as to what he could 
be doing, but at length concluded that his sight was weak 
and that was a cloth for sore eyes. One of them 
eventually bought it at a high price. 

(To be continued.) 
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SCIENTIFIC TABLE TALK. 

By W. Mattiev Wittiams, F.R.A.S., F.C.S. 

My visit to M. Agassiz-—-as the date indicates—occurred 
long before he left Switzerland for America, but I found 
that he spoke English freely. I was then the proud pro- 
prietor of a grand and decidedly original theory of the 
origin of mountains, and improved the occasion by sub- 
mitting it to him. 

I started my theory by assuming, in the ordinary 
gratuitous, matter of course fashion, that the earth was once 
an intensely heated sphere of fused matter, which has 
since cooled down and become solid. This being taken 
for granted as usual, my great deducticn logically and 
necessarily followed. This was, that in such slow cool- 
ing of silica, the silicates, etc., would crystallise, and 
that the size of the crystals would be, and as we find 
they become in artificial crystallisation, proportionate to 
the whole mass andthe slowness of cooling; therefore, 
when this world of ours first solidified, those parts of its 
surface where the quartzites and similar material pre- 
vailed, presented on a large scale a group of pyramidal 
eminences, corresponding to those we find on a small 
scale in drossy cavities and other places, where such 
material has been fused and slowly cooled. These 
pyramidal crystals were the great mountains of the 
earth. 

This idea seemed to be confirmed by the fact that the 
highest mountains of the Alps, etc., were mostly composed 
of silicates, etc., with crystalline proclivities, and I had 
measured and recorded by means of a simple instrument 
the visual angles of a large number of the well-known 
“ giguilles” and summits of the Alps, many of which— 
such as the Si/berhorn of the Jungfrau and the azguzlles ot 
Mount Blanc—are remarkably geometrical and crystal- 
like in their form, and appearance. The first blow to my 
grand theory was presented by Mont Blanc itself, which 

“instead of appearing as the master crystal of the group, - 
is a rounded mass, its summit receiving the name of the 
“ dromedary’s hump.” 

This, however, I parried by making an ascent, and 
thereby learned that Mont Blanc actually has a similar 
structure to the pyramidal aiguilles around it, and that 
the rounded appearance is due to the snow that fills up 
all their hollows, leaving only the summits of they 
pyramids visible just above the snow such summits 

being the Grands Mudlets, the Rochers rouges, etc., etc., that 
are seen in the course of the ascent. 

I still belisve that such is the real structure of this 
mountain, though I am not aware that it has been so 
regarded by any other observer. 

Agassiz listened attentively to my exposition of the 
grand theory, used some complimentary expressions in 
reference to its ingenuity, etc., and then proceeded to 
demolish it by referring to what I saw around me, to 
the block on which we stood, and the material on the 
great moraine over which I had travelled that morning, 
all of which showed that even if such crystallisation had 
ever occurred the pyramids would have been obliterated 
by weathering and glaciation long ago, He admitted, 
however, the possible existence of something like 
crystalline cleavage planes having produced the curious 
uniformity that I had observed in the summit angles of 
different mountains composed of similar material. 

This conversation showed that Agassiz at that time had 
strong faith in the potency of glaciation as a shaping 
agent of the earth’s surface. Subsequent researches have 
justified this, so far as the Arctic and temperate zones 
are concerned. 

The scene presented from the Hotel des Neufchatelois 
was very grand and characteristic. We stood upona 
wide expanse of ice, having the appearance of a solidified 
river of great width, with great blocks of stones floating 
on its surface, some standing on stalks like gigantic 
mushrooms, others, as already described, forming the 
great ridge of the medial moraine. 

Looking up the ice river, the bold wedge-shaped pro- 
montory of rock, the Adschwung formed the middle fore- 
ground, and diverging upwards from this were the two 
tributary ice streams of nearly equal width, the Fins- 
teraar and the Lauteraar glaciers, which by their con- 
fluence form the Unteraar glacier, on the medial moraine 
of which we stood. 

Ring from all sides of all these ice rivers were 
pyramids and pinnacles of snow-clad rock. Above the 
Lauteraar glacier were the many glistening peaks of the 
Shreckhorn (12,383 ft.) and the Lauteraarhorn. To the 
left above the Finsteraar glacier stood the massive 
Finsteraarhorn (14,106 ft.) and its snow-capped satellites, 

“and on either side of the wider stream at our feet were 
similar peaks; nothing but frozen desolation visible 
everywhere around, although it was the 2oth of August, 
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and the sun-rays were painfully scorching, as so fre- 
quently is the case on the high Alps. 

On one of these snow peaks, the one showing the 
fewest dark spikes of rock among the snow, thus present- 
ing a cone of nearly unspotted whiteness, and named 
accordingly the Point de Niege or Schneehorn, we saw 
some dark moving specks like beetles crawling over the 
snow. This was a section of the students that had made 
the ascent, and were then on their way down. I was 
surprised on their arrival to-see several Alpine flowers 
that they had collected from amidst this snowy desolation. 

Presently they started again as our guides over the 
glacier, which differs materially from those that are more 
familiar to the Alpine tourist, those of Chamouni, Grindel- 
wald, etc. These are in steeply sloping valleys and 
abound in crevasses, broken up angular masses of ice, and 
general irregularities. The Aar glacier, at the part 
chosen by Agassiz, and for a long distance both above 
and below, has but a small slope, and thus the 
action of the sun upon its surface has time to produce 
some of its characteristic effects, which in steeper glaciers 
become obliterated before they are fully developed. 

One of the first of these that we were shown was a 
fine glacier table, a great block of stone perched upon a 
cone of ice. Originally this stone had fallen from one of 
the rock slopes flanking the glacier, and in its fall had 
been projected beyond the lateral moraine, so as to stand 
alone as a small island on the ice. In this position it 
shaded the ice immediately below it, which thus retained 
its original level while all around was thawing down. 
The block and pedestal as we saw it presented at a dis- 
tance the appearance of a gigantic mushroom. 

The time required for effecting a notable difference of 
level will be understood by the following :—Agassiz 
covered portions of the ice with different protecting sub- 
stances, and observed the result at the end of 16 days. 
A piece of woollen cloth stood not quite 8 ins. above the 
naked ice ; an umbrella made a difference of 83 ins. ; a 
wooden plank, 11 ins. ; a covering of turf, 11? ins., and 
of snow the same. Thus the general “ablation” or 
thinning down amounted to about 1 ft. in the 16 days. 

M. Desor covered a space of 6 square metres with 
turf on 15th July, and on 13th September found that the 
glacier had sunk at an average rate of nearly 13 ins. per 
day. This of course varies with the season and weather. 
We were shown how to obtain our bearings by means 

of a glacier table. The cone of ice on which it stands is 
irregular, the slope of one side much greater than that of 
the other. The longest slope is always on the north side 
and the steepest on the south. 

The reason of this appears on a little reflection. The 
sun at midday is due south, and during its mostivigorous 
working hours it is more or less southerly, and therefore 
casts a due north and northerly shadow. It is the 
shadow of the block of stone that protects the ice and 
forms the cone on which the glacier table rests, 

For simplicity sake let us regard the work of the sun 
at midday. Being on the south side of the block,.and 
below the zenith its rays must to some extent under- 
mine the ice base, while the north side of the base is 
completely in shadow. This goes on until such under- 
mining causes the block to topple over to southward, 
when it starts afresh to produce another glacier table. 
In this way a huge block may actually travel across a 
glacier. Agassiz saw one that was 15 ft. long, 12 ft. 
wide, and 6 ft. high, slide 30 ft. on falling. It reduced 
to powder the ice over which it passed, 

GASEOUS FUEL. 

AP apER ReaD By Mr. J. Emerson Dowson, M.Insr, 
C.E., BEFORE THE MECHANICAL SCIENCE SECTION OF 
THE BritisH ASSOCIATION. 

T the York meeting of the Association, in 1881, Ihad 
the privilege of explaining for the first time an 

apparatus with which I had succeeded in making a cheap 
fuel-gas, and I gave the economical results of working 
some gas engines with it. An abstract of my paper will 
be found in the Transactions of Section G. Since then 
I have gained a much wider experience in connection 
with this subject. My apparatus has been considerably 
improved, and the gas made in it has been much used, 
not only for driving engines but for heating in many in- 
dustrial processes. I propose, therefore, to give a short 
account of the development which has taken place, and 
of some of the more important results obtained: 

Like other generator gas, mine is made by passing 
steam and air through incandescent fuel, and gas so 
made can be taken direct from the generater and burnt 
in a furnace without being purified or cooled. For such 
work large flames are used, and it is comparatively 
easy to deal with them. When, however, the gas is 
required for a gas engine, or for small burners, the con- 
ditions are very different. The gas must be -clean, or 
troublesome deposits will occur in the pipes and cocks, 
and it must pass through a gasholder to insure uni- 
formity of pressure in the distributing pipes. It must 
also be cool, and this is especially the case for gas 
engines, as sein certain limits the. eodler and denser 
the gas, the greater is the energy-in the limited volume 
which can enter the cylinder. It is also essential that 
when small jets of gas are used, as in small burners, 
the gas should be fairly strong and of uniform quality, 
or the flames will not burn steadily. To any one accus- 
tomed to the manufacture of ordinary lighting gas, these 
remarks may perhaps seem too elementary, but it should 
be remembered that generator gas is usually required in 
large quantity, and that to avoid large gasholders, it 
should be made as quickly as it can be consumed. In 
one case J have had to provide plant to make gas at the 
rate of one million cubic feet per day, or about 90,000 
cubic feet per working hour, and without expensive 
appliances the cooling and cleaning of so large a volume 
of gas is not so simple as it may at first sight appear. 

The original invention dealt with the generator only, 
but I have since found it necessary to devise a complete 
set of gas plant, to meet the requirements of practical 
work, In nearly all cases it is important that the appa- 
ratus should occupy as little room as possible, and the 
accompanying figs. 1 and 2 show the arrangement usually 
adopted. The steam boiler is small and specially made 
with a super-heating coil, so that dry steam enters the 
generator. The gas from the generator passes through 
water in the washer, and then through a scrubber con- 
taining coke moistened by water. The scrubber is placed 
inside the gasholder tank, so as to occupy as little ground 
space as possible. The rise and fall of the gasholder is 
made. to regulate the supply of steam to the injector, so 
that toa certain extent the production of gas can be regu- 
lated automatically to suit a varying rate of consumption. 
In some special cases the gas is passed through oxide of 
iron to remove all traces of sulphuretted hydrogen, but 
for general purposes chemical purification is not neces- 
sary. The whole is very compact, and a plant large 
enough to drive an engine of 50 h.p. indicated, occupies 
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a ground space of only 9g ft. by ro ft. I have always 
taken the view, and it has been confirmed by practice 
in many places, that when the consumption of gas is 
regular there is no need for a large holder, provided the 
generator is well able to make gas at the maximum rate 
of consumption. In the case of engines, for instance, the 
gas plant is to the gas-engine what the boiler is to the 
steam-engine, and it is no more necessary to have a large 
reserve of gas than to have a large reserve of steam. 

As regards the composition of the gas, it necessarily 
depends somewhat on the quality of the coal used, 
and on the fuel column being kept deep enough to 
insure a reduction of the carbonic acid. It has been 
analysed independently by Professor Wm. Foster and 
others, and, roundly speaking, the gas now made has the 

to use only four volumes of the generator gas. On this 
point, therefore, theory and practice are now fairly in 
accord. By calculation the calorific power of roo litres 
of an average sample of the generator gas is 143,213 units 
of heat, while that of 100 litres of ordinary 16 candle- 
power lighting gas is 569,264 units. Tests made with a 
calorimeter and in other ways confirm these figures 
approximately. 

In 1881 only one engine of 31 h.p. had been worked 
with this gas, and this showed a consumption of 1°46 Ib. 
of coal converted into gas per indicated h.p. per hour. 
Since then a large number of engines have been worked 
with it, one indicating over 80 h.p., and many inde- 
pendent tests have been made. Details of these will be 

| found in a paper of mine in the Proceedings of the 

Fics. 1 AND 2.—THE Dowson CoMPACT PLANT FOR MAKING GENERATOR GAS ON A MODERATE SCALE. 

a. Steam producer and superheater ; 4. Injector ; c. Gas generator ; ¢. Chimney and waste pipe ; e. Down pipe conveying gas to hydraulic 
box ; 7 Hydraulic box; ». Inlet pipe of gas-holder ; 4, Wet scrubber ; 22. Water spray pipes ; 7. Water supply pipe ; &. Dry scrubber; 
7, Gasholder ; 7. Outlet pipe of gasholder; 7. Steam and air escape valve. 

same composition as that made some years ago. I then 
thought that possibly in a large generator containing a 
great mass of fuel ata high temperature the percentage of 
hydrogen might be increased and that of the carbonic acid 
reduced. Trials since made have, however, shown that 
the average composition is much the same whether the 
gas be made at the rate of 1,000 c. ft. perhourin a small 
generator or at the rate of 15,000 c. ft. per hour in a 
large one. © in 1881 I stated that for gas engines it was 
then necessary to use five volumes of the generator 
gas for one of ordinary lighting gas, to develop the same 
power. Theoretically, the comparative explosive force of 
the two gases is as 3°8 : 1, and it was evident that so 
long as practice required five to one, the weaker gas was 
not being used to the best advantage. Since then some 
important modifications have been made in the Otto 

" engines, and I am glad to say that it is mow necessary 

Institution of Civil Engineers for last year, and on the 
present occasion it will be sufficient to give a few in- 
stances only. For more than four years Messrs. Cross- 
ley Brothers, the English makers of the Otto engines, 
have used this gas exclusively at their works for an 
average of about 150 h.p., and after a careful trial 
extending over thirty-five weeks they found that the fuel 
consumption averaged only 1°3 lb. per indicated h.p. 
per hour, including all waste, and the coal burnt in. the 
generator every night and during Sunday (=112 hours 
per week) when the fire was alight, although there was 
no work. At the time of this trial the construction of 
the generator rendered it necessary to draw the fire 
every two or three weeks, to remove the clinker adher- 
ing to the firebrick lining. Since then I have altered the 
generator, so that when the fire has once been lighted it 
need never be drawn; one of these generators has now 
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been running continuously for over a year, and Messrs. 
Crossley estimate that this saves about 20 tons of coal 
per annum. It is also worthy of note that at. these 
large works, owing to the use of gas, there is no chimney 
except for the blacksmiths’ shop. The returns sent me by 
eleven users of Otto engines working regularly in dif- 
ferent places, and averaging each 35 h.p., also show an 
average fuel consumption of about 1°3 lb. per indicated 
h.p. per hour. Messrs. Ibotson, of the Colnbrook Paper 
Mills were supplied with a single cylinder Otto 
engine to indicate about 45 h.p. with this gas, on the 
guaranteed condition that the engine and gas plant could 
be worked continuously day and night, and that the fuel 
consumption should not exceed 14 Ib. per indicated 
h.p.perhour. A trial was made extending over two weeks, 
the engine being indicated day and night at frequent 
intervals, and the result showed that the guarantee was 
in all respects fulfilled. The Otto engine makers in 
Germany have made exhaustive trials with this gas in 
connection with several of their engines, and have fully 
confirmed the results obtained by Messrs. Crossley in 
this country. Professor K. Teichmann, of the Royal 
Technical School of Stuttgart, and Mr. F. Bocking, Chief 
Engineer of the Rhenish Society for examining steam 
boilers, made a joint test of a twin-cylinder Otto engine 
worked with this gas. The engine developed a brake 
power of about 52 h.p., and the total fuel consumption 
including that used for the super-heating boiler was 16 
Ib. per brake, or barely 1°3 lb. per indicated h.p. per 
hour. Professor Witz, of Lille, a well-known scientific 
authority on the gas engine, has tested two Delamare- 
Debouteville engines worked with this gas—one of 9 
h.p., and the other of 25 h.p. effective. The first trial, 
of which full details were published in Engineering, gave 
a consumption of 89 c. ft. of gas, equal’ to 1°33 lbs. of 
coal per brake h.p. perhour. I have not exact particulars 
of the second trial, but I understand from the maker of 
the engine, Mr. Thomas Powell, of Rouen, that the result 
was even more favourable. Seeing that all these results 
have been obtained under practical working conditions, the 
record is certainly satisfactory, and I am pleased to add 
that I have also many letters testifying to the ease with 
which the gas-plant can be managed. This is an impor- 
tant point, for if the saving of fuel could only be effected 
in a complicated way, the apparatus could not be 
generally adopted. The total number of engines already 
made to work with this gas is 71, and the aggregate 
horse power is 2,390, or an average of ee 341 horse 
power each. 

I consider myself justified i in saying that gas power is 
now fairly launched in competition with steam power, 
and to my mind there are reasonable grounds for sup- 
posing that eventually the former will to a great extent 
supersede the latter. In this view I am confirmed by 
the late Professor Fleeming Jenkin, who, in his lecture at 
the Institution of Civil Engineers, on “Gas and Caloric 
Engines,” remarked— 

“Since theory shows that it is possible to increase the 
efficiency of the actual gas engine, two—or even three— 
fold, then the conclusion seems irresistible that gas 
engines will ultimately supplant the steam engine. The 
steam engine has been improved nearly as far as possible, 
but the internal combustion gas engine can undoubtedly 
be greatly improved and must command a brilliant 
future.” 

It has been proved that the absolute efficiency of the gas 
engine—z.¢., the ratio between the indicated h.p. and the 

total quantity of heat generated by the fuel per minute 
—is already about double that of the best steam engine. 
As regards the mechanical efficiency—z.e, the difference 
between the gross indicated power developed in the 
cylinder, and the effective power given off on the brake— 
in the condensing steam-engine it is taken at about 80 per 
cent., and in the non-condensing engine at about $5 per 
cent. In the gas engine I showed, in my Inst.C.E. paper 
before referred to, that the average of several examples 
given was about 84 per cent. The Otto and other com- 
pression engines are of comparatively recent invention, 
and it is fair to assume that further improvements will 
yet be made, asthe principles on which they should be 
based are now well understood. An important modifica- 
tion, for instance, has only recently been made in the 
Otto engine, the slide valves teing entirely dispensed 
with. 
We have seen that the results already obtained with 

this generator gas are good, but I cannot help feeling that 
still better results can and will be obtained, when the 
engine is really designed to give the best effect with a 
gas of this kind. It is well known that in the Otto 
engines each new charge of gas is diluted with a portion 
of the products of combustion from the previous charge, 
and, for reasons I need not now discuss, this answers very 
well with ordinary lighting gas. But as generator gas 
such as mine has only about one-fourth the explosive 
power of the other gas, it is a disadvantage to dilute it 
with products of combustion. Sooner or later this point 
will no doubt receive due attention, especially as the 
economical use of gas engines of high power must depend 
on their being worked with cheap gas. Looking to the 
probable extension cf gas power, it is, in fact, most 
important that the best possible engine should be made 
for the fuel gas. 

For gas engines, as now made, it is important that 
the generator gas should be as clean and free from 
sulphur compounds and ammonia as ordinary lighting 
gas. With this in view the best fuel to use is anthra- 
cite, as it does not yield tar or other condensable 
products which foul the pipes and valves. It is also 
suitable because it does not cake, and because it makes 
a dense fire, free from holes. Good qualities of anthra- 
cite yield but a small percentage of clinker and of 
sulphur compounds, and no ammonia. With some 
special precautions ordinary gas-coke can also be used. 
The quality of gas-coke varies, however, very much in 
different lecalities, and this is doubtless due in some 
measure to the different kinds of coal from which the 
coke is made, but also to the varying heats to 
which it is subjected in the retorts of different gas 
works. Some coke yields very large quantities of 
clinker, and is quite unfit for use in such an ap- 
paratus as mine. Other samples yield less clinker, 
but owing to the comparatively low temperature to which 
they have been subjected in the retorts, they retain 
hydro-carbonaceous bodies which vaporise in the gene- 
rator, and are afterwards troublesome to remove from the 
gas. As before mentioned, these difficulties are not met 
with when the hot generator gas can be taken direct to a 
furnace ; but when it is necessary to cool and clean the 
gas, as for engine work, special precautions must ve taken. 
“Several trials have shown that when the gas apparatus 

is worked with anthracite the actual fuel consumption is 
about 13 lb. per 1,000 c.ft., including that used for pro- 
ducing the steam required, but to cover all sources of 
waste, as well as inferiority of quality, I usually allow 
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15 Ib. per 1,000 c. ft. passed into the holder under 
ordinary conditions of temperature and pressure. On 
this basis the yield of gas isa little over 149,000 c. ft., 
or, allowing for the presence of 50 per cent. of nitrogen 
and carbonic acid, say 74,500 c. ft., of combustible gas 
per ton of fuel consumed. 

(To be continued.) 

DS 

THE ARCHAOPTERYX. 

HE oldest known bird was found in the Mesozoic 
The (Jurassic) strata, at Solenhofen, in Bavaria. 

history of its remains is curious. A single feather 
was first found in 1860, and caused much talk. Then, 
in 1861, a whole specimen came to light, and 
this, after much cogitation of learned geologists and 
naturalists, was christened Archaeopteryx macrura, from 
its long tail (avchaios, ancient; pterux, wing ; makros, 
long ; oura, tail). There was much competition among 

the varied distinguished museums as to which should 
have the honour of possessing the ancient specimen, and 
at length our British Museum carried off the prize, pay- 
ing £700 for the privilege. A still more perfect speci- 
men (of which we give an illustration) was found 
in 1877, at the Pappenheim Quarries ; this was offered 
to the British Government, who were very desirous of 
having it, but in recollection of the previous specimen, 
for which they had paid 700, they refused to purchase 
it, and it was then sold to the German Museum, at 
Berlin, for about £1,000; and unscientific observers 
were much struck with the enormous price paid for so 

RON TRS OD IRS OR 

THE ARCHAOPTERYX. (AFTER: DAMES. ) 

insignificant-looking a creature. Scientific men then 
concerned themselves with the position of the animal in 
the zoological world ; and Huxley created an order all 
for itself, the Saurure (saura, a lizard; cura, tail), for 
no other bird was found which could ke classed with it. 
From the remains of the specimen, now in the Natural 
History Museum, South Kensington, it seemed evident 
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that the body could not have been all covered with 
feathers, but must have had a smooth skin; this was 
gathered from the accurate impression left by the wing 
and tail feathers, while no impression was left of feathers 
elsewhere, except a circlet surrounding the neck, like that 
of the Condor. The size was about that of a rook, but its 
structure seemed half to resemble a bird, half a reptile. 
The presence of feathers, which denote hot blood, and 
the anchylosed metatarsals proclaimed it a bird, but the 
reptilian characters, which have now disappeared in pro- 
cess of evolution in modern birds, were decidedly present 
in three forms. 

(1) True teeth, which can be easily distinguished in 
our illustration, were embedded in distinct sockets. 

(2) It possessed a lizard-like tail. 
(3) The hand resembled that of a lizard, though the 

phalanges of the digits in number agreed with birds. 
Taking the various parts of its body into consideration, it 
became regarded as an example of the now known fact 
that there can really be no definite line drawn in the 
animal kingdom, and that things seem to glide into one 
another from the simplest forms to the highest structures. 

Some dispute and discussion on the point, however, 
arose, and Dr, W. Dames, a German man of science, 
published in 1884 a monograph on the subject, in which 
he maintained that the archeeopteryx was by no means 
an animal occupying an intermediate position between 
birds and reptiles, but that it wasa distinct bird of the 
Carinate class; and that in the latest-found specimen 
examined by him a well-preserved coating of feathers 
covering the body was noticeable. 

It is not improbable that birds may have existed long 
before the time indicated by the records discovered, and 
we should be cautious in not inferring their non-existence 
in strata because we find no actual proof of their pre- 
sence. For, as Sir Charles Lyell says, “The powers of 
flight possessed by most birds would insure them against 
perishing by numerous casualties to which quadrupeds 
are exposed during floods,” and “if they chance to be 
drowned, or to die when swimming on water, it will 
scarcely ever happen that they will be submerged so as 
to become preserved in sedimentary deposits,” the hol- 
lowness and lightness of their bones would cause them to 
float a considerable time ; probably bones and all would 
become the food of hungry animals. 

In the valley of the Connecticut river, in the United 
States, are, however, certain footprints which have been 
thought to be the impressions of birds. The strata in 
which they have been found are Triassic sandstones, and 

if the traces are really those of birds, then their ancestry 
can be traced to the beginning of Mesozoic times, or even 
into Palzeozoic ages ; but some think them to be impres- 
sions left by Deinosaurian reptiles which have hopped 
about on two hind legs. On this point geologists are 
divided in opinion. 

—+ SS 

DURABLE BOOKBINDING. 
A Pout a year ago (Scientiric News, vol. i., p. 85) 

£ we called attention to the causes of decay in 
leather-bound books, and offered hints as to likely reme- 
dies. It may be of use to those who have suffered in 
this way if we quote the specification and estimate 
adopted by the Library of the Yorkshire College, Leeds. 
The specification aims at securing such permanence as 
can be given by the best materials and the most approved 
methods of binding. It has been in use for three years, 

and though this is too short a term to justify a very con- 
fident opinion, all the indications favour the belief that 
the books so bound will prove really durable. It will 
be seen that no leather except the best morocco is used 
at all. The choice of leather or cloth is determined 
mainly by the amount of wear to which the book is sub- 
ject. By comparison with a number of binders’ accounts, 
it appears that the prices here given would not have 
been considered unreasonable for ordinary binding in 
cloth or half-calf, with no stipulation as to materials or 
workmanship. 

SPECIFICATION FOR BOOKBINDING. 

Collation.—Each book to be carefully examined, and 
notice of any imperfections to be sent to the 
Librarian. 

Sewing.—The books to be sewn single-sheet-on, 2.¢., 
each section to be sewn the full length, and on best 
quality of broad tape. 

Forwarding.—Each back to consist of two boards glued 
together, the tapes being placed between the two 
boards and firmly pressed. Fast backs, raised 
bands, silk head-bands, edges washed with colour, 
and burnished. 

Finishing.—No paste-washing to be used in finishing the 
books. Books to be lettered with author’s name, 
short title, and date, gold fillet on the raised bands, 
blind fillet on each side of band, and on sides. 
Iend-papers not to be fastened down. 

Plates.—Double plates to be mounted on guards. 
Cloth Joints.—Folios and quartos to have cloth joints. 
Materials.—The boards to be of best Buckinghamshire 

millboard. The cloth to be Winterbottom’s first 
quality, of approved colour and pattern. The 
leather to best morocco, dyed with natural dyes, 
and supplied by Messrs. J. J. Flitch and Son, Leeds. 

ESTIMATE. 

Full Cloth. Half-Morocco, 

Crown 8vo aes ES Bode 2s. gd. 
Demy 8vo 30 SH eLOdde 3s. 2d. 

Royal 8vo dc po BR BEL 3s. gd. 
Imperial 8vo 23. 6d. 4s. 3d. 
Crown 4to so | BS Oa, 4s. gd. 
Demy 4to $0 A ess: 5s. 2d. 
Royal 4to 50 | BS Al 5s. 8d 
Imperial 4to oc Vide Se 6s. 
Crown folio a <4 Std: 6s. 6d. 

Demy folio $10 sa 4h OGL 7s. 3d. 
Royal folio a ca SS AGL 7s. gd. 
Imperial folio .. oo © $a Gel, 8s. 6d. 

SSS | 

Tue Execrric Licut 1n Fisninc.—Recent experiments 
have been made on the Welsh coast to determine the 
application of the electric light to fishing in the night. 

The nets were let down to the depth of three fathoms ; 

the one furnished with an Edison-Swan glow-lamp, and 

the other in the ordinary conditions. The first when 

raised was found full of fish, whilst the second was 

empty. At the depth of six fathoms the same result was 

obtained. In another experiment the nets were both 

illuminated, but the one was let down to the depth of 

five fathoms and the other was placed at the surface. 
Both contained a large quantity of fish, but those caught 
at the depth of five fathoms were not the same as those 
obtained from the surface, 



Sept. 21, 1888. SCIENTIFIC NEWS. 3Ir 

General Jzoies. 
THE CENTENARY OF THE UNIVERSITY OF MONTPELLIER. 

—This will be celebrated in 1889-1890 with all due 
solemnity. 

CuLTURE oF THE VINE In AUSTRALIA.—Cosmos looks 
with alarm on the increase of vineyards in Australia, the 
profits of which are considerable enough to occasion dis- 
quiet to the French vine-growers. 

MecuanicaAL THEORY oF LicHtninc.—M. Charles 
Moussette (Comptes Rendus) is of opinion that lightning is 
a projectile, the luminous track described being merely 
the trajectory of a globular ‘“‘ thunderbolt.” 

A PuysiotocicaL LABoraTtory FoR BomBay.—Accord- 
ing to the Medical Press, the University of Bombay is 
still sadly in need of a physiological laboratory, an essen- 
tial element in imparting a thorough medical education. 

Tue MEreorite oF BaniA.—This enormous meteorite, 
described by Mornay and Wollastor. in 1816, and esti- 
mated to weigh between six and nine tons, has lately 
been conveyed to Rio, and safely lodged in the National 
Museum. . 

Tue Execrric TREATMENT OF DisEase. — Among 
electricians in America it is currently asserted that work- 
men engaged among the machines for the production and 
the distribution of the electric light are found singularly 
free from rheumatism and neuralgia. 

SupPoseD SUBMARINE EARTHQUAKE IN THE BaALtic.— 
In the morning of August 17th, the inhabitants of 
Rigen saw two enormous waves approaching from the 
north-west which broke on the shore, doing considerable 
damage to the vessels at anchor. The sea was other- 

wise calm, and there was no wind. 

A Canat across JuTLtanp.—According to Cosmos, the 
Danish Government has just granted a concession for a 
canal which will intersect the north part of Jutland. It 
will leave the North Sea in the Jammer Bay. The new 
canal will save ships from having to double the north 
point of Jutland, Cape Skagen—a true cape of tempests. 

Tue Ciimate or Assas.—According to a medical 
contemporary, Assab, at the southern extremity of the 
Red Sea, has the honour of being the hottest place in the 
world, its mean temperature exceeding that of Aden by 
3°. For four successive months the thermometer at 9 a.m. 
stood above go° F. in the shade, and rarely fell below 
88° F. 

Tue RainrFALL oF THE SerAson.—Contrary to the 
popular impression, the rainfall for the year 1888 is, so 
far, not in excess of the average, and, in certain parts of 
Britain, falls even below it. The unsatisfactory character 
of the summer is due, not to the weight of rain, but to 
the deficiency of sunshine, the low temperature, and the 
excess of wind. 

A Low Deraru-Ratr,—The mortality in the townships 
of Barton and Monton, a few miles to the west of Man- 
chester, has been only a little above five in the thousand, 

whilst in Manchester it has exceeded twenty-six. As 
there is no perceptible difference in the climate, the 
high death-rate of Manchester must be due to human 
neglect or error, and must be capable of reduction, 

CENTENARIANISM.—La Walure records the death, at 
Muro, in Corsica, of a man aged 113 years three months. 
Antonio Giovani Marchetti was born at Zilia, on May 
1st, 1775. He became a soldier in 1793, and served 
under the first Napoleon from the siege of Toulon to 
Marengo, where he was very severely wounded. He 
settled afterwards at Muro, and was married four times. 

Propuction or Mirk in THE Unirep Srares.—Ac- 
cording to the Journal de ? Agriculture, there are in the 
United States 21 millions of milking cows, and their total 
yearly yield of milk is 294 million hectolitres. Two- 
thirds of the produce is converted into butter and cheese. 
The value of this production exceeds that of the wheat 
grown in the United States, and nearly equals that of the 
maize. aC ae 

Boranicat Sratistics,—According to Mr. J. G. Baker, 
F.R.S. (Midland Naturalist), before the war of seces- 
sion in the United States, the Southern States had 
almost a monopoly of the trade in raw _ cotton. 
Last year the value of the raw cotton exported 
from India was between fourteen and fifteen million 
pounds sterling. In 1840 China hada monopoly of the 
tea trade. In 1883-4 the value of the tea imported 
from India was over four million pounds sterling. 

A Variaste Star (?)—Professor H. Fol reports 
having seen from the balcony of the Grand Hotel at 
Toulon, on August 24th last, a little before 9 p.m., a star 
more brilliant than those of the first magnitude and 
having a very red lustre. It was in the upper part of 
the constellation Virgo and at the same height above the 
horizon as Antares. It had no apparent movement, and 
seemingly no diameter. The observer after watching for 
some minutes went in to fetch a map of the stars, but on 
his return it had disappeared. 

PHOTOGRAPHING THE Heavens.—After fifteen months’ 
delay, the Treasury have at last sanctioned the provision 
of two telescopes to enable Greenwich and the Cape of 
Good Hope observatories to take their share in the 
international scheme for charting the heavens by photo- 
graphy. There will now be five British and colonial 
observatories taking part in the work, as instruments 
were ordered some months back for Oxford University, 
Sydney, and Melbourne observatories; but their con- 
struction has been delayed by the tardiness of our 
Government in arriving at a decision. 

Ruixs oF an Ancient City 1n RusstA.—It is an- 
nounced that on the right bank of the Volga there 
exist the ruins of a large city extending over a 
space of nearly two miles in length, by rather more 
than half a mile in width. A deputation from the Com- 
mission of Archives has recently visited the localities, 
when there were found a great quantity of Arabian, 
Persian, and Tartar coins and medals, among a crowd of 
objects of various kinds indicating a very advanced 
civilisation as prevalent among the ancient inhabitants. 
Numerous blocks of marble and ruins of waterworks 



312 SCIENTIFIC NEWS. ([Sept. 21, 1888. 

enable the plan of the ancient city to be to some extent 
ascertained. 

Tue HypropHone.—Commandant Banaré has devised 
an apparatus in place of the syren, and has named it the 
hydrophone. It is well known that in foggy weather 
ships make use of a deep whistling sound, produced by 
a syren, to prevent collisions. This whistle is heard 
very well at considerable distances, if the wind be not 
contrary, but it is often insufficient. M. Banare collects 
on one ship, by means of a special microphone, the 
sound-waves transmitted by the water, and emanating 
from a vibrating body placed on board of another ship. 
Experiments have been. made at Brest between two 
ships, one of which was at anchor, and then between 
two vessels, both in motion. In the former series the 
noise of the screw of the moving ship was heard plainly. 
In both series the success was decisive. 

Two Ec ieses- oF THE Moon OBSERVED AT BABYLON.— 

M. Oppert communicated recently to the Academy of 
Sciences the.translation of a cuneiform inscription narra- 
ting two eclipses of the moon observed at Babylon in the 
year 168, of an unknown local era and in the year 232, of 
the era of Arsaces, corresponding to the year 256 B.C. 
The inscription describes the two phenomena with every 
detail. Two phrases relating to the planets Mercury and 
Venus could not be deciphered, If we compare the 
eclipse of the year 232 with one of the ancient eclipses 
calculated by Professor Oppolzer, we find that all the 
particulars related by the inscription are verified. 
According to M. Faye, observations of this kind are 
important for improving the theory of the movement of 
the moon. 

Tue EFrrects oF CoaL-SMOKE.—The injurious action of 
coal-smoke upon vegetation seems to be the joint effect 
of two factors which have not been separately estimated. 
On the one hand there is the visible, opaque matter, 
consisting of particles of carbon, which acts by obstruct. 
ing the pores of plants and by diminishing the total in- 
tensity of the sunshine.- This factor can be reduced by 
what is commonly called “smoke-consumption.” On 
the other hand, we have the transparent, invisible sul- 
phurous acid gas, which blights all vegetation.. Against 
this part of the mischief smoke-consumption is powerless. 
The only hope lies in minimising the quantity of fuel 
burnt. This may be effected in manufacturing establish- 
ments by obtaining the full duty out of every pound of 
coal, and in households by the sacrifice of the open fire, 
which wastes at the very least seven-eighths of the heat 
generated. 

CuIneSE Cookery. —The Journal @ Hygiene reports that 
a missionary during his stay in China had often seen the 
pupze of the silkworm used as an article of diet. He 
has personally tried this dish, and finds it savoury and 
nutritious, and well adapted for invalids. 

After having reeled off the silk the larvz are stoved to 
free them from moisture. The outer coating is easily 
removed, and there are then seen small yellow masses 
resembling the ova of the carp. They are then fried in 
butter, lard, or oil, and seasoned with chicken-broth. 
When the whole has boiled for four or five minutes, it is 
bruised with a wooden spoon, and kept well stirred to 
prevent it from adhering to the bottom of the pan. 

The mandarins, and in general the wealthy, add yolk 

of egg in the proportion of 1 to 100 pupz. This addi- 

tion causes it to exhale an exquisite odour, and to take 
the colour of cream, The poor merely add salt, pepper, 
and vinegar. oa 

EarTHQUAKE .IN IcELAND.—Captain Brown, of the 
Icelandic trading steamer Princess Alexandra, of Glasgow, 
brings intelligence of a reported earthquake or volcanic 
eruption in Iceland. Shortly after leaving Reykjavik on 
the afternoon of August 24th, the steamer got into a 
thick-sulphurous atmosphere, which continued for three 
hours, the distance run during the time being thirty 
miles. After emerging out of this atmosphere, which 
was very stifling, the steamer got into very disturbed 
water, and the compasses on board became unsteady, 
moving from point to point. The steamer then en- 
countered a strong east-north east wind, with a clear 
atmosphere, and her course was altered to a southerly 
direction in order to get clear away from the effects of 
the volcanic disturbance. This course was kept for 
seventy miles, when the steamer got into smoother 
water. Captain Brown is of opinion that the dis- 
turbance of the sea, which resembled the waters of the 
Pentland Firth during a storm, was caused by an earth- 
quake, which had extended ‘its influence seaward fer 
thirty miles. 

Tue Pcsiic HeatrH —The Registrar-General’s return 
for the week ending September 8th shows that the 
deaths registered during that period in twenty-eight 
great towns of England and Wales corresponded to an 
annual rate of 17 8 per 1,000 of their aggregate popula- 
tion, which is estimated at 9,398,273 persons in the 
middle of this year. The six healthiest places were 
Bristol, Brighton, Portsmouth, Nottingham, Wolver- 
hampton, and Sunderland. In London 2,475 births and 
1,316 deaths were registered. Allowances made for\ 
increase of population, the births were 264, and the 
deaths 130, below the average numbers in the corres- | 
ponding weeks of the last ten years. The annual death-¢ 
rate per 1,000 from all causes, which had been 17°5 and 
16 4 in the two preceding weeks, further declined last 
week to 16:0... During the first ten weeks of the current 
quarter the death-rate averaged 16:2 per 1,000, and was 
4't below the mean-rate in the corresponding periods of 
the ten years 1878-87. The 1,316 deaths included 26 
from measles, i9 trom scarlet fever, 18 from diphtheria, 
32 from whooping cough, t1 from enteric fever, one from * 
an undefined form of continued fever, 131 from diarrhoea 
and dysentery, three from cholera and choleraic diarrhoea, 
and not one from small-pox or typhus; thus 241 deaths , 
were referred to these diseases, being 43 below the 
corrected. average weekly number. The death of a 
journeyman tailor, formerly of Whitechapel, whose age 
was stated to be 103 years, occurred on the 4th inst, in . 
the. Hand-in-Hand Asylum at Ha:zkney. In Greater. 
London 3,249 births and 1,630 deaths were registered, 
corresponding to annual rates of 30°7 and 15°4 per 
1,000 of the estimated population. In the Outer Ring~ 
33 deaths from diarrhoea, seven from measles, six from 
scarlet fever, and five from whooping-cough were regis- — 
tered. Of the fatal cases of diarrhoea, six occurred in~ 
Stratford, four in Tottenham, three in Bromley, three in ' 
Willesden, and three in Leyton sub-districts. The | 
deaths from measles included three in Tottenham and 
two in West Ham sub-districts ; and four of the six fatal 4 
cases of scarlet fever occurred in West Ham sub-district. 
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SURFACE TENSION. 
ee 

also borrow the accompanying illustrations. 

oan 

Fic, I. 

Let us consider a glass containing water ; is the liquid 
everywhere constituted alike? This has been believed 
or a long time, but the belief is being abandoned. To 
form a clear idea on this subject, let us examine the 
forces which act upon the particles. In the first place, 

there is attractive force; for if we plunge a pencil into 
the water, and then withdraw it, there will be a drop 
hanging to the pencil. If we imagine a horizontal plane 
dividing the drop, all the particles situate above such 
plane must be regarded as sustained by those which are 
above, without which there can be no equilibrium. 

SCIENTIFIC NEWS. 

E here lay before our readers the abstract of a 
paper read before the Microscopical Society of 

Belgium, as reported in La Nature, from which source we 

This cohesion is evidently due to attractive forces. 
On the other hand, there are repulsive forces which 
tend to sever the particles. If we leave the glass of 
water to itself, the liquid will ultimately entirely evapo- 
rate. Is not this a proof that if there be forces tend- 

i 
i 
Hi 

Hn 

Fic. 3. 

ing to approximate the particles of liquid to each other, 
there are others in virtue of which these particles 
diverge from each other ? 

On studying the constitution of liquids from this 
point of view we have arrived at the following result ; an 

= Z ==PET] 

Fic. 4. 

equilibrium cannot exist in a liquid between the 
attractive and repulsive forces, unless there is, in the 
immediate proximity to the free surface, a tendency to 
the mutual separation of particles, combated incessantly 
by the attractive forces. 

But is not this state of the superficial layer com- 
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parable to that of a thin elastic membrane which we 
stretch by exerting a certain effort, whilst its cohesion is 

at each moment opposed to any further extension ? This 

is why we may say that the free superficial stratum of 

a liquid is submitted to a contractile force or tension in 
virtue of which it possesses a tendency to become as 
small as possible. 

But what is the thickness of the stratum which is the 
seat of this tendency? Plateau and Quinete have found 
by different methods that the thickness of this super- 
ficial stratum does not exceed zotvv of a millimetre in 
thickness. And what is the intensity of the contractile 
force? It varies from one liquid to another, and in one 
and the same liquid it generally decreases as the tem- 
perature rises. At 59° Fahr. the tension of distilled 
water is about 7:5 milligrams per millimetre of length ; 
olive oil has, under the same conditions, a tension of 3°6, 
petroleum of 2°6, absolute alcohol of 2°5, and ether of 

* 1°88 milligrams. 
But we must now demonstrate the existence of the 

contractile force by some very simple experiments. 
First Experiment.—Let us take two pencils, one of 

which must be of very light wood and not more than 
three or four millimetres in thickness. We apply them 
to each other, so that they may touch in a horizontal 
straight line. In the space close to this line of contact 
we put a few drops of pure common water, so that the 
parts bordering on the line of contact may be well 
wetted. There will then be formed, adhering to the two 
pencils, a small liquid mass, of a concave curvature, 
which is shown in section in fig. 1, a6. Then the 
pencil of light wood can remain suspended to the other, 
by reason of the tension of the concave surfaces a 6 
which prevail on either hand of the line of contact. For 
instance, if the length of the pencils is twelve centi- 
metres, the weight which can be sustained will be 
2X120X7'5==1800 milligrammes. The lighter pencil 
must therefore weigh less than 1°8 gramme. 

Second Experiment.—We cleanse perfectly a ring of 
copper wire of about one millimetre in thickness and 
eight centimetres in diameter, and place it with care 
upon the surface of pure water in a capsule which has 
previously been well washed. The copper ring will 
float (fig. 2, section a), and this though its density is 
8°8 times greater than that of water. This is because 
all the tensions of the liquid which prevail on the one 
hand and the other of the ring give a resultant acting 
from below upwards. A very simple calculation shows 
that the weight of the ring is about 7 x (3)x 7x 80x 8:8 
milligrammes=1°73 grammes. On the,other hand, the 
maximum effect of the tensions is 2x7 xX 80x 8°5 milli- 
grammes—=3°77 grammes. We see, then, that even if 
we disregard the thrust of the liquid, the effect of the 
surface tension is more than double the weight of the ring. 

In the same manner we may float upon water needles, 
globules of mercury, a slender platinum ring, etc. 

Third Experiment—We procure a leaf of light un- 
glazed paper (e.g., silk-paper), say seventeen centimetres 
in length and three in width. All the edges are folded 
(fig. 3) so as to form a rectangle of fifteen centimetres 
in length and one centimetre in breadth; all the edges 
are turned up to the height of one centimetre, and four 
small folds are made following a diagonal of each of the 
squares formed by the first folds, and we thus obtain a 
small box, the long sides of which are made very flat. 
This being done, the apparatus is set upon a table; all 
the inner surfaces are well moistened by means of a 

brush, and water is poured in to the height of 4—5 milli- 
metres.. Immediately, the tension of the liquid surface 
draws together the long sides which are opposite to each 
other, and the vessel becomes closed automatically. 

Fourth Experiment.—Take a cylindrical cork (fig. 4) of, 
e.g., two centimetres in thickness and four in 
length ; in the centre of one of the ends we insert a 
very fine iron wire, six or eight centimetres in length, 
and having at its lower end a hook or a small basket 
suitable for receiving a load. To the opposite end of the 
cork is fixed a system composed of a ring of fine wire 
ten centimetres in diameter, and supported by two ends 
of the same wire which are inserted into the cork in 
such a manner that the plane of the ring may be per- 
pendicular to the axis of the latter and placed concen- 
trically with respect to it. 

This being done, the small apparatus is plunged into 
water contained in a vessel of sufficient depth ; if the 
load be suitable, the cork will remain upright, and will 
only project eight or ten millimetres above the level 
(fig. 4). If the entire system be made to descend ver- 
tically into the water and be left to itself, the ring will 
not again leave the water; it will merely rise a little 
above the level, producing a bi-concave meniscus. Here 
the result of the surface tension gives rise to a resultant 
acting from above downwards and sufficient to counter- 
balance the increase of the thrust. If the load be suit- 
able, this resultant, augmented by the weight of the 
system, very little exceeds the upward thrust of the 
liquid. It is then sufficient to bring near the water a 
little wadding soaked in ether (which decreases the 
surface tension) to see the ring, in appearance, spon- 
taneously rise out of the liquid and the system resume its 
original position of equilibrium. 

(To be continued.) 

SSS 2S 

PAPER BOTTLES. 
NE of the most interesting of the many uses to 

which paper has been put is the manufacture of 
paper bottles. 
We have long had paper boxes, barrels, and car 

wheels, and more recently paper pails, wash basins, and 
other vessels; but now comes a further evolution of 
paper in the shape of paper bottles, which are already 
quite extensively used for containing such substances as 
ink, bluing, shoe dressing, glue, etc., and they would 
seem to be equally well adapted for containing a large 
variety of articles. 

They are made by rolling glued sheets of paper into 
long cylinders, which are then cut into suitable lengths, 
tops and bottoms are fitted in the inside coated with a 
waterproof compound, and all this is done by machinery 
almost as quickly as one can count. 

They are cheaper and lighter than glass, unbreakable, 
and consequently very popular with consumers, while 
the fact that they require no packing material, and are 
clean, handy, and economical, commends them to manu- 
facturers. Unlike glass, they can be manufactured and 
shipped at all seasons; and being made by machinery, 
the supply is independent of labour troubles, which are 
additional advantages to manufacturers who use bottles. 

SS 
FuNcTION OF THE HALTERES OR BAaLancers in Dip- 

TEROUS InsEcTS.—It is contended that in the common fly 
and in its congeners these parts contain the organs of 
hearing. 
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s2atural Bistory. 

THE KAGU. 
Tue Kagu, a small bird by re means as imposing as its 
dignified appellation, R/znocetus jubatus, has given rise 
to some discussion as to its true position in ornitholo- 
gical classification. Professor Parker, F.R.S., published 
a long parfer on its osteological formation, in the Trans- 

the herons, cranes, rails, and plovers, an opinion which 
is, we believe, now universally accepted. 

The Kagu (to call it by its native name) was first 
described by some French naturalists, about the middle 
of the present century, in a memoir on the Ornithology 
of New Caledonia, an island in the South Pacific, east of 
Australia, which had then been recently colonised by 
the French. In December, r86r, Dr. George Bennett, 
of Sydney, New South Wales, received a present of a 

actions of the Zoological Society, in which he asserted 
that it constituted a type of a distinct family belonging 
to Prefessor Huxley’s order, Geranomorphe, closely 
allied to the Psophia (trumpeters) and Eurypygae 
(bitterns). A writer in the “Standard Natural History ” 
makes it the type of an entire family, R/inocetidae, but 
Mr. Bartlett, Superintendent of the Zoological Gardens, 
agreed with Professor Parker in ranking it with the sun 
bittern (Eurypyga helias), whence he allied it again to 

living Kagu from his friend, M. D. H. Joubert, one of 
the settlers in New Caledonia, who had had it in his 
possession for a short time. This bird, together with 
another which was subsequently presented to him, Dr. 
Bennett forwarded to the Zoological Society in London, 
where they arrived safe and well on the 22nd of April, 
1862, the first specimens of their kind to reach this 
country alive. At that time the Kagus were very 
numerous in New Caledonia, and Mr. Ferdinand 
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Joubert, son of the above-mentioned gentleman, writing 
from Kai, in the interior of the island, remarked that 
these birds were particularly plentiful in all the neigh- 
bourhood of Kai and in the district of the Boh Moun- 
tains. Unfortunately, however, they were discovered to 
be excellent for the table, and were forthwith snared and 
shot in great quantities by both natives and settlers, with 
the natural result that some twenty years later their 
numbers had decreased to such an extent that they were 
only to be found in certain parts of the country,and are now 
so scarce that when a gentleman leaving Port de France, 
N. C., offered a large reward for a live Kagu to take back 
to France with him, not a single bird was to be found for 
miles around. The natives were in the habit of catching 
the Kagus by means of a strong string fastened to the 
ground with a loose slip knot, in which the birds would 
become hopelessly entangled, thus falling an easy prey to 
their captors. 

M. Ferdinand Joubert called attention to the fact that 
there were two distinct kinds of this bird, one the “‘ Bush 
Kagu,” as he termed it, large and handsome and compa- 
ratively serene in disposition; the other, the ‘“ Grass 
Kagu,” much smaller and darker, with dark stripes on its 
wings and tail, and so pugnacious that fights were of 
constant occurrence, despite the fact that the aggressive 
little ‘“Grass Kagu” was invariably ignominiously de- 
feated. 

Dr. Bennett describes this bird as about the size 
of an ordinary fowl. The female is usually slightly 
the Jarger of the two, and rather more graceful in shape, 
with pale brown plumage, and with bill, feet, and legs of a 
pale orange colour. The plumage of the male bird is 
dark brown, with bars of a paler shade, the prima- 
ries and secondaries of the wings very dark brown, barred 
with black, the long pending crest on the nape of the 
head dark grey, the bill and legs vivid orange scarlet, 
and the iris orange. The voices of both birds are 
peculiar ; the female utters a strange kind of growling 
scream, and the male a noise which is an extraordinary 
compound between a bark and a laugh, and which some- 
times in their wild state is said to sound like a young 
puppy calling for its mother. Like most birds of the 
heron tribe, the Rhinocetus jubatus has the remarkable 
powder - down tufts, characteristic of the Ardeines, 
strongly developed, having the down tufts above and 
around its wings, and on its breast and back, thickly 
stored with powder. Mr. Bartlett remarked that when 
these birds bathed, the whole surface of the little pond 
was immediately covered with a sort of film, somewhat 
resembling French chalk. The markings of the Kagu’s 
wing and tail feathers strongly resemble those of the 
sun-bittern, and although no eggs have hitherto been 
found in its native home, the one “ obligingly” laid by 
the specimen in the Zoological Gardens (the adverb is 
Professor Parker’s) bears a great similarity in both form 
and colour to that of the bittern, and is further proof of 
the relation of the two birds. The Kagu possesses a dis- 
tinctive feature in the peculiar scroll-like membrane 
which surrounds the nostrils, which, closing entirely over 
the aperture when the beak is inserted into the soft 
earth and mud where the bird seeks its food, effectually 
prevents the entrance of any extraneous matter into the 
nostril. The female bird has a curious habit of crouch- 
ing on the ground and covering herself with her wings, 
throwing them up in concave form over her back, so as 
to completely hide her head and body. 

(To be continued.) 

Tue Lancuace or Crows.—According to Dr. C. C. 
Abbott, a well-known and trustworthy observer of bird- 
life, crows have twenty-seven distinct cries, calJs, and 
utterances, each readily distinguishable from the others, 
and each having an unmistakable connection with a cer- 
tain class of actions. Is it not fully time that the cant 
expression “dumb animals,” peculiar as it is to England, 
should cease to be employed ? 

Vira Conpitions or Bacrerra—A writer in the — 
Berichte der Deutschen Chemischen Gesellschaft finds that 
air, and still more pure oxygen, promotes the multiplica- 
tion both of the bacilli of anthrax and those of putre- 
faction. Ozone, however, is fatal to the latter, though it 
has no power over the former. 

STRUCTURE AND Function.—Some time back Mr. 
Waterhouse, of the British Museum, exhibited at a meet- 
ing of the Entomological Society some aquatic Curculios 
which swim with the same action and the same ease asa 
Dytiscus, though their legs display no structural adapta- 
tion to the purpose. Sys 

A Wasp at Dinner.—Mr. J. H. Emerton (Cosmos), 
whilst passing through a marsh covered with alders, 
observed the curious spectacle of a wasp hanging from a 
branch by one of its hind feet, and in this strange posi- 
tion tranquilly devouring a fly. The prey was heid by 
its two anterior feet, whilst the other feet and the wings 
were disengaged. The rapid movement of the jaws and 
the antennze whilst the fly was being turned to and fro 
caused the body of the wasp to keep gently swinging. 
When nothing remained of the fly beyond the wings and 
the shell the wasp let fall the remnants, drew herself 
up on the branch and took wing in quest of fresh adven- 
tures. La ee a 

EXPERIMENT ON THE TREATMENT OF THE POTATO 
Disrase.-—M. Prillieux (Paris Academy of Sciences) has 
treated a plot of early potatoes in which the disease had 
already shown itself in the form of black spots on the 
leaves, with “ Bordeaux broth,” a decoction of six parts 
of sulphate of copper and six parts of lime in roo parts 
of water. The liquid was applied in the state of a fine 
dew by means of a “‘pulveriser.” When the crop came to 
be gathered not one diseased tuber was found on the 
plants which had been treated. Adjacent plants of the 
same kind, but not treated, yielded 32 per cent. of 
diseased tubers. oes 

LEAFING OF THE OAK AND THE AsH.—Mr. J. Saunders, 
writing in the Midland Naturalist, informs us that this 
year a large number of trees were carefully observed in 
South Bedfordshire and North Hertfordshire, especialiy 
where they were growing in company, and in the great 
majority of cases oaks were before the ashes, the excep- 
tions being about 10 per cent. He also considers that 
oak trees, upon the whole, leaf before the ash, and remarks 

that this season, in which the oaks have been less in 

advance than usual, has turned out exceptionally wet. 

We may here remark that there are contradictory ver- 

sions of the old proverb concerning the leafing of these 

two trees. In some parts we are told :— 

“© If the oak’s before the ash, 
There will be nought but drip and splash ; 
If the ash is before the oak, 
There will be nought but dust and smoke,” 
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CUSTOMS OF SAVAGE RACES. 

Lecture DELIVERED BY Sir Joun Lussock, M.P., F.R.S., 
To THE WorkKING-CrAssSES OF BaTH. 

(Continued from p. 304.) 

(Canes astonished the Canadian Indians by allowing 
them to open a book wherever they pleased, and then 

telling them how many pages they were from the begin- 
ning. The only way they could account for this was by 
concluding that the book was alive, and told him what- 
ever he asked. This belief in the mysterious character 
of writing has led to its being used in various parts of 
the world asa medicine. The Central Africans are a re- 
ligious people according to their light, and have great 
faith in the efficacy of prayer. When anyone is ill they 
write a text out of the Koran on a board, wash it off, and 
drink it. In India charms are used in the same way, 
but now strong medicine is often openly put into the ink, 
a curious combination of medicine and superstition. It 
was soon observed that these charms were no protection 
from firearms, but that did not in the least weaken the 
faith in them, because the Mahomedan priest explained 
that as guns were not invented in Mahomet’s time, he 
naturally provided no specific against them. 

Another curious idea very prevalent among savages is 
their dread of having their portraits taken. The better 
the likeness, the worse they think for the sitter ; so much 
life could not be put into the copy except at the expense 
of the original. Once, when a good deal annoyed by 
some Indians, Kane got rid of them instantly by threat- 
ening to draw them if they remained. Catlin tells an 
amusing but melancholy anecdote in illustration of this 
feeling among the same people. On one occasion he 
was making a likeness of a chief named Mahtocheega in 
profile. This, when observed, excited much commotion 
among the Indians. ‘ Why was half his face left out ?” 
they asked, “ Mahtocheega was never afraid to look a 
white man in the face.” Mahtocheega himself does not 
seem to have taken any offence, but Shonka, a hostile 
chief, took occasion to taunt him. ‘‘The Englishman,” 
he said, “knows that you are but half a man; he has 
painted but one half of your face, and knows that the 
rest is good for nothing.” This taunt led to a fight in 
which poor Mahtocheega was killed, and the whole affair 
was very unfortunate for Mr. Catlin, who had much 
difficulty in making his escape, and lived some time in 
fear of his life; nor was the matter ended until both 
Shonka and his brother had been killed in revenge for 
the death of Mahtocheega. 

Those who have not devoted much attention to the 
subject have generally regarded the savage as having 
at least one advantage over civilised man—that, namely, 
of enjoying an amount of personal freedom greater than 
that of individuals belonging to more civilised commu- 
nities. There cannot be a greater mistake. The savage 
is nowhere free. All over the world his daily life is 
regulated by a complicated set of rules, and customs as 
forcible as laws, of quaint prohibitions, and unjust pri- 
vileges—the prohibitions generally applying to the 
women and the privileges to men. “The Australians,” 
says Mr. Lang, “instead of enjoying perfect personal 
freedom, as it would at first appear, are governed bya 
code of rules and aset of customs which form one of 
the most cruel tyrannies that has ever perhaps existed 
on the face of the earth, subjecting not only the will 
but the property and life of the weak to the dominion of 
the strong. The whole tendency of the system is to give 

everything to the strong and old, to the prejudice of the 
weak and young, and more particularly to the detriment 
of the women. Moreover, if savages pass unnoticed 
many actions which we deem highly criminal, on the 
other hand they strictly forbid others which we regard 
as altogether immaterial. Thus the Mongols of Siberia 
think it wrong to touch fire with a knife; to use one for 
taking meat out of a pot; to cut up wood near a hearth; 
to lean on a whip; to pour liquor on the ground; to 
strike a horse with the bridle; to break one bone against 
another. The legal forms among savages are very long 
and tedious. But little consideration is required to 
show that this is quite natural. In the absence ot 
writing, evidence of contracts must depend on the testi- 
mony of witnesses, and it is necessary therefore to avoid 
all haste which might lead to forgetfulness, and to im- 
print the ceremony as much as possible on the minds of 
those present. 

Among the lower races of men, the chiefs scarcely 
take any cognisance of crime. As regards private in- 
juries, everyone protects or revenges himself. Thus 
amongst the North American Indians even in cases of 
murder, the family of the deceased only punish the 
aggressor if they can. The chiefs and rulers do not feel 
called on to interfere. Since then crimes were at first 
regarded as mere personal matters, in which the aggres- 
sor and his victim alone were interested, every crime, 
even murder, might be atoned for by the payment of a 
sum of money. 
Among the Anglo-Saxons every part of the body had 

a recognised value. Thus the loss of a front tooth was 
valued at six shillings, that of a beard was reckoned at 
twenty shillings, while the breaking of a thigh was only 
put at twelve, and of a rib at three, facts which show 
both the high value of money and also the importance 
attached by our ancestors to their personal appearance. 
Moreover these payments had reference to the injury 
done, and had no relation to the crime as a crime. 

The religious condition of the lower races of men is 
one of the most interesting, but at the same time one of 
the most difficult parts of the whole subject. It is most 
difficult, partly because it is far from easy to communi- 
cate with men of a different race on such an abstruse 
subject ; partly because so many men have no very clear 
ideas of what they really believe; and partly because 
even amongst those nominally professing the same 
religion there are often in reality great differences indi- 
vidually, as I shall endeavour to show you is also the 
case with nations, acquiring gradually higher and higher, 
and therefore truer ideas as they rise in the scale of 
civilisation. Even among races well known to us it is 
often very difficult to state what the orthodox opinions 
really are; for instance, it has long been a question 
amongst scholars what opinions orthodox Buddhists 
really entertain respecting the Deity and the condition 
of the soul after death. Moreover, as new religious ideas 
come into existence, they do not destroy, but are only 
superinduced upon the old ones; thus the religions of 
the ancestors become the nursery tales of their descend- 
ants, and the old Teutonic deities of our forefathers are 
the giants and demons of our children. 

Savages generally assume that there is no motion 
without life. Hence they believe in spirits not only of 
animals, but plants, rivers, lakes, winds, and so on. In 
various parts of the world white men, when first seen, 
were taken for ghosts. For instance, some years ago a 
vessel was wrecked on the north coast of Australia, and 
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all on board were drowned except a Scotch woman, 
named Thomson. She was kindly received by the 
natives, being taken for the ghost of a woman named 
Giom, who had recently died ; and when she was teased 
by the children, the men would often say, “Let her 
alone, poor thing ; she is nothing, only a ghost.” This, 
however, did not prevent their marrying her to a man 
named Boroto. We must remember that ideas of spirits 
entertained by savages are very different from ours. 
They regard them as different indeed from, but scarcely 
more powerful or wiser than they are themselves. For 
instance, the nations of the Nicobar Islands used to put up 
scarecrows to frighten the spirits away from their crops. 
Even among a race comparatively so far advanced as the 
Greeks, the deities were regarded as liable to be 
wounded or even defeated by man. .Mars himself, the 
very god of war, is described by Homer as _ being 
wounded by Diomede. 

Various theories have been suggested to account for 
the deification of animals. I have ventured to suggest 
that it may be traced to the system of family names. 
We have seen that families are often called after animals, 
the bear, the bull, and so on. This leads to the idea—or 
at any rate various races have the idea, in a more or less 
definite form, that they are related to, or descended from 
the animal after which they are named. In many cases 
they will not injure or eat their namesake. They treat 
it with respect, which would gradually develop into 
reverence and worship. 

The worship of inanimate objects is more difficult to 
account for. But, in fact, many savages regard every- 
thing as having life; and just as when a man died he 
went to the other world, so if a thing were destroyed, its 
spirit set out on the same long journey. Chapman 
mentions that the bushmen thought his waggon was the 
mother of his cart, and Hearne tells us that in his day 
the North Americans never hung up nets together for 
fear they should be jealous of one another. 

Lord Iddesleigh, in a recent address, observed that as 
he stood by one of the mighty rivers of Canada, he 
almost felt as if the rushing waves were alive ; and in 
fact rivers and seas are so active, and aS we should 
say even now metaphorically, show so much life that we 
cannot wonder at the very general belief in a spirit of 
the waters, which we find prevalent in the most distant 
parts of the world. Among the Greeks if Neptune 
represented perhaps a deity ruling over the seas, Okeanos 
at any rate was the ocean itself. The Hindoos worship 
the Ganges; in North America the Mohawks believed 
that the spirit of Saratoga lake infallibly drowned any one 
who spoke while boating on it. The wife of a missionary 
once wishing to destroy this superstition got an Indian 
chief to row her across, and when they were in the 
middle, to his great alarm, began talking loudly. How- 
ever, they got across, and when they were safe on the 
other side she laughed at him, but he was quite unshaken 
in his belief, and indeed I think had the best of it after 
all, for he replied gravely, ‘Madam, the Great Spirit is 
merciful, and knows that a white woman cannot hold her 
tongue.” A belief in water spirits still lingers on in 
parts even of our own islands. 

The heavenly bodies have long excited the wonder and 
admiration of mankind. Still, the worship of the sun, 
moon, and stars does not seem to prevail among the 
lower races of savages—such, for instance, as the Austra- 
lians—and it was again abandoned among thoughtful 
races, perhaps on account of the regularity of their 

movements. We are expressly toldin the case of Peru 
that the Inca Huayna Capa questioned the divine nature 
of the sun, because it did exactly the same thing every 
day. Now, he ingeniously argued, “If the sun were 
supreme lord he would occasionally go aside from his 
course, or rest for his pleasure, even though he might 
have no necessity for doing so.’ 

The vestal virgins have made us all familiar with the 
worship of fire. Their duty was to keep the same fire 
perpetually burning. On the other side of the Atlantic, 
again, we find very similar institutions. In Peru “the 
sacred flame was entrusted to the virgins of the sun, and 
if by any neglect it was suffered to go out, the event was 
regarded as a calamity that boded some strange disaster 
to the monarchy.” Very similar customs indeed pre- 
vailed among many races. The name vesta is merely a 
form of hestia, which in Greek meant a hearth; and 
vesta was the personification of-the domestic hearth. 
We must remember that among savages it is a work of 

much difficulty to light a fire. Lucifer matches and 
other appliances make it now so very easy that we are 
apt to forget this. But with savages, and even until 
quite recently, it was very different. The commonest 
mode of obtaining fire was by rubbing one stick against 
another, and if any of you would endeavour to strike a 
light in this way, you would appreciate the labour it 
involves. Hence the fire, once obtained, was most care- 
fully cherished. Indeed, it is said that some of the 
Australian tribes, though they had fire, did not know 
how to procure it, and, if theirs went out, were compelled 
to borrow a light trom a neighbouring tribe. Hence, 
naturally, under such circumstances, it was jealously 
guarded, then reverenced, and at last worshipped. 
We know that among many races, when a man died, 

his wives and slaves, sometimes, also, his horse and dog, 
were killed and buried with him, in order that their 
spirits might accompany him to the other world. But 
the preparation for eternity did not end here. Just as 
the survivors killed the wife and slaves, so they also 
“killed” his arms and implements, his clothes and 
ornaments, so that their spirits also might go with their 
master, and he might enter the other world as a great 
chief should. The Red Indian, Mr. Sproat tells us, 
quite understands that the things themselves remain in 
the grave, but believes that the phantoms of the things 
accompany the spirit of the dead. Even among the 
Greeks we know that a coin was put in the mouth of the 
dead, in order that he might have the wherewithal to 
pay the ferryman Charon; and the Chinese are said to 
burn paper-money with the dead—a process much to be 
commended from a banking point of view. 

The language of poetry is another source of Divine 
origin. Thus the classical gods appear in the Vedic 
poems as mere names of natural objects. Jupiter is 
Zeuspater—the father Zeus; and Zeus is the Sanscrit 
word, Dyans—the Sleig or Heavens. When the original 
Indo-European said that ‘‘Dyans thundered,” he meant 
no more than we do when we say that the heavens thun- 
dered. But gradually the word Dyans became more and 
more personified, until at last, under the Greeks and 
Romans, Zeus became a living deity, the lord of 
Heaven, the god of Thunder, and thus an extensive 
mythology gradually g grew out of what were at first but 
poetical expressions. So far I agree with my friend 
Professor Max Miiller, but I am only disposed to do so 
within comparatively narrow limits ; and while admitting 
the explanation as applicable to certain cases, cannot 
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regard it as having any very extensive application. In 
many cases the religious ideas of the lower races of men 
have been greatly influenced by the phenomenon of sleep. 

“© Some say that gleams of a remoter world 
Visit the soul in sleep—that death is slumber, 
And that its shapes the busy thoughts outnumber 
Of those who wake and live—I look on high ; 
Ilas some unknown omnipotence unfurled 
The veil of life and death? Or do I lie 
In dream, and does the mightier world of sleep 
Spread far around and inaccessibly 
Its circles?” 

— Shelley, “‘ Mont Blanc.” Lines written in the 
Vale of Chamouni, Part 3. 

In sleep the body lies as it were dead; but the mind is 
often active, and the savage dreams as we do that when 
his body is asleep the mind wanders away to visit absent 
friends and distant regions. Hence he naturally con- 
cludes that he has a spirit which can leave the body. 
Hence also to him dreams have an importance and reality 
which we can hardly appreciate. Mr. M. Thurm tells 
us that when he was travelling in Guiana, his head boat- 
man one morning insisted on thrashing one of the men 
because he dreamt he had been impertinent to him the 
night before. Hence to be unexpectedly woke up is in 
the eyes of some of the lower races of man areal danger. 
In a recent work on Burmah it is stated that an English 
magistrate rendered himself very unpopular by waking 
a native official in the middle of his siesta, or mid-day 
sleep. The natives argued in this way. The poor man 
always sleeps from 12 to 2. During this time his spirit 
wanders away, and often only comes back just before 2. 
It is now r. Who can say where the spirit is? It may 
be miles away. It is barbarous to wake up a man’s 
bod when the spirit may be at a distance. The poor 
wife was, it is said, terribly alarmed. In other cases 
dream thoughts were regarded as special inspirations, as 
in the beautiful verses of Job :—“ In dreams, in visions 
of the night, when deep sleep falleth upon man, in 
slumberings upon the bed;” ‘“‘Then God openeth the 
ears of men, and sealeth their instruction.” 

Our own sovereigns are still crowned on a stone, the 
Lia Fail or Stone of Destiny, which is said to have been 
the pillow on which the patriarch Jacob slept at Bethel 
when he saw “the ladder set up on the earth, and the 
top of it reached to heaven, and behold the angels 

‘ending and descending on it.” It was carried to Ire- 
d, then to Iona, subsequently to Scone, and brought 

to England by Edward I., though some Irish antiqua- 
ries maintain that the true Lia Fail is the upright stone 
which stands on the hill of Tara. We all remember 
the significance attached by Joseph’s parents and brethren 
to his dreams; as well as the political importance of 
Pharaoh’s dream, which Sir Samuel Baker has recently 
attempted to explain by supposing that the Abyssinians 
had dammed up the Atbara river. 

Moreover, the analogy between sleep, and that last 
long sleep death, could hardly fail to strike the savage. 
In classical mythology we are told that Mars the god of 
death, and Somnus the god of sleep, were both children 
of Nox, the goddess of the night. But as the savage 
every morning saw his friend awake from sleep, it was 
not unnatural that he should imagine that they might 
also-arise from the tomb. Moreover, in confirraation of 
this the spirits of his departed relations often visited him 
in his dreams, and hence he readily adopted the idea that 
we have a soul which survives, or may survive, the body. 

(To be continued.) 
A 

THE ELECTRICAL TRANSMISSION OF 
POWER. 

A Lecture DELIVERED BY PROFESSOR AyrTON, F.R.S., ETC., 
BEFORE THE BritisH ASSOCIATION, ON SEPTEMBER 8TH, 
AND RE-DELIVERED TO THE WoRKING-CLASSES OF 
BaTH, ON SEPTEMBER I3TH, 1888. 

WHat is power, and why should we wish to transmit 
it? Power has one very definite meaning in science, 

and several rather vague meanings in practice. We 
speak of a powerful athlete, the power of the law, we 
sing of the power of love, we say knowledge is power, 
and so on, using the word in several different senses. 
Now in spite of the fact that a general audience feels a 
little anxious as to what troubles may be in store for it 
when a lecturer begins by being painfully exact, my 
telling you that by power an engineer understands the 
rate of doing work will not, | hope, make you fear that 
my remarks will bristle with technicalities. 
When you walk upstairs you exert power, only per- 

haps the one-twentieth of a horse when you go up slowly 
talking to other people. But when you run upstairs 
because you have forgotten something that you intended 
to bring down, then your exertions represent perhaps 
the one-tenth of a horse power. You only get to the top 
of the stairs in either case, but the breathless sensation 
of running fast upstairs tells you that the more quickly 
you go the harder you are working. A person exercises 
power in the engineer’s sense when he exerts him- 
self physically, and the greater the exertion the greater 
the power. The exercise of power by the ruling classes, 
however, is unfortunately not necessarily accompanied 
by any exertion, physical or mental. 

Probably the most familiar example of exerting power 
at a distance, that is of transmitting power, is pulling a 
handle and ringing a bell in another room. I pull the 
handle, exerting myself slightly, and as the result the 
bell at the other end of the platform rings. Were not 
this such a very familiar operation I would call it experi- 
ment No. 1. You have doubtless jall of you performed 
this experiment several times to-day, and what is all- 
important with an experiment, performed it successfully. 

And yet it was not until just one hundred years ago 
that it dawned on people that if one person, A, wanted 
to attract the attention of another person, B, the place 
where the bell ought to sound was where B was and 
not where A was. Indeed, in many English villages 
down to the present day, the knocker principle of 
attracting attention is alone resorted to, without the re- 
sult which you may remember happened when Mr. 
Pickwick was staying in Bath at lodgings in the Royal 
Crescent, and Mr. Dowler undertook to sit up for Mrs. 
Dowler, but “made up his mind that he would throw 
himself on the bed in the back room and ¢hink—not 
sleep, of course. .... Just as the clock struck three 
there was blown into the crescent a sedan-chair with 
Mrs. Dowler inside borne by one short fat chairman and 
one long thin one. . . . They gave one good round double 
knock at the street door. .... “Knock again, if you 
please,’ said Mrs. Dowler from the chair, ‘Knock two 
or three times, if you please.’ The short man stood on 
the step and gave four or five most startling double 
knocks of eight or ten knocks apiece, while the long 
man went into the road and looked up at the windows 
for alight. Ncbody came. It was as silent and dark as 
ever.” But the tall thin man, you may remember, ‘‘ kept 

on perpetually knocking double knocks of two loud knocks 
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each like an insane postman ” till Mr. Winkle, waking 
up from a dream ‘‘that he was at a club where the 
chairman was obliged to hammer the table a good deal 
to preserve order,” met with the catastrophe which the 
readers of “ Pickwick ” will remember. 

But if some houses can still dispense with mechanical 
or other methods of transmitting power, even to ring 
bells, factories cannot. The looms, the lathes, or what- 
ever the machinery used in the factory may be, must 
either be worked by hand or foot, in the old style, or it 
must be connected with the steam, gas, or water engine, 
in the new. On entering a large factory you see lines 
of rapidly rotating shafting, and a network of rapidly- 
moving belting, all employed in transmitting power. As 
a contrast to this, 1 now throw on the screen a photo- 
graph of Sir David Salomon’s workshop at Tunbridge 
Wells, in which every machine is worked by a separate 
electric motor, thus saving to a great extent the loss of 
power that usually accompanies the mechanical trans- 
mission. In America there are 6,000 electro motors 
working machinery ; in Great Britain hardly too. 

But it is not only in transmitting the power from the 
steam, gas, or water engine of a factory to the various 
machines working in it, that electricity can be utilised. 
An incredible amount of power is daily running to waste 
in this and other countries because many of the rapid 
streams of water are too far away from towns for their 
power to have been hitherto utilised. ; 

The holiday tourist, when admiring the splashing 
water dashing over the stones, hardly realises that the 
money loss is as if the foam were composed of flakes of 
silver. : 

If we take a low estimate that a large well-made steam 
engine burns only 2 lbs. of coal per horse power per 
hour, the coal consumption which would be equivalent 
to the waste of power at Niagara would exceed 150 
millions of tons per annum, which at only 5s. or 6s. per 
ton means some 40 million pounds sterling wasted. And 
descending from big things to small, the river Avon 
flowing through Bath, which so far from being a roaring 
cataract, especially in dry weather, pursues its course 
with only a respectable, orderly swish, still represents a 
certain amount of lost power. It has been estimated 
that from 25 to 130 horse-power runs to waste at the 
Bathwick Weir behind the Guildhall, depending on the 
season. If we take as an all-round average that the fall 
at this weir represents 50 horse-power, and that a steam 
engine producing this power burns 150 lbs. of coal per 
hour, it follows that with steam coal at 16s. per ton, the 
price at Bath, the waste at Bathwick Weir represents 
an income of £450 per annum, not a princely fortune, 
it is true, but too large to be utterly thrown away as at 
present. 

This state of things will, I hope, however, be shortly 
remedied, for as you will see from the Jarge map on the 
wall, it is proposed to put up 81 electric arc lamps 
throughout the streets of Bath, and to supply the 50 
horse-power required for these lamps by the fall at the 
Bathwick Weir, supplementing the fall with a steam 
engine at dry seasons. 

The next Jarge diagram shows the use that Lord 
Salisbury has made of the river Lea to electrically light 
Hatfield House and to supply electric motive power to 
the various machines working on his estate. The next 
diagram shows the course of the Portrush electric 
railway, 63 miles long, which is worked by the Bushmill 
Falls, situated at about one mile from the nearest point | 

of the railway. And lastly, this working model on the 
table, kindly lent me by Dr. E. Hopkinson, as well as 
the diagram: on the wall, represent the Bessbrook and 
Newry electric tramway, a little over three miles in 
length, which is also worked entirely by water power, 
the turbine and dynamo which convert the water power 
into electric power being at about three-quarters of a mile 
from the Bessbrook terminus. 

The newspapers of last week contained a long account 
of the spiral electric mountain railway that has just been 
opened to carry people up the Burgenstock, near 
Lucerne, and worked by the River Aar, three miles 
away, so that we see that- electric traction, worked by 
distant water power, is extending. But splendid as are 
these most successful uses of water power to actuate 
distant electro motors, it is but a stray stream here and 
there that has yet been utilised, and countless wealth is 
still being squandered in all the torrents all over the 
world. 

The familiarity of the fact makes it none the less strik- 
ing that while we obtain in a laborious way from the 
depths of the earth the power we employ we let run to 
waste every hour of our lives many, many times as much 
as we use. 

It is also a well-established time-honoured fact that 
large steam engines can be worked much more 
economically than small ones, and that therefore if 
it were possible to economically transmit the power 
from a few very large steam engines to a great num- 
ber of small workshops there would be a great saving 
of power, as well as a great saving of time from the 
workmen in these many small workshops having only to 
employ this power for various industrial purposes, in- 
stead of having to stoke, clean, repair, and generally 
attend to a great number of small, uneconomical steam 
engines. 

When delivering the lecture which I had the honour 
to give at the meeting of the British Association at 
Sheffield nine years ago, I entered fully into Professor 
Perry’s and my own views on this subject, and, therefore, 
I will not enlarge on them now. You can all realise the 
difference between the luxury of merely getting intoa 
train instead of having to engage post horses, of being 
able to send a telegram instead of employing a special 
messenger, or being able to turn on a gas tap and apply 
a match when you want a light instead of having to pv- 
chase oil and a wick, and trim alamp. Well, a gene 
supply of power to workshops is to the manufacturer 
what a general supply of light or a general supply of 
post-office facilities is to the householder ; it is all part 
of the steady advance of civilisation that leads the man 
to go to the tailor, the shoemaker, the baker, the butcher, 
instead of manufacturing his own mocassins, and lassoing 
a buffalo for dinner. And in case any of you may be 
inclined to think that we have gone far enough in these 
new-fangled notions, and we are all perhaps prone to 
fall into this mistake as we grow older, let me remind 
you that, while each age regards with unjustifiable 
pride the superiority of its ways to those of its ances- 
tors, that very age will appear but semi-civilised to its 
great-grandchildren. Let us accept as an undoubted 
fact that a general distribution of power would enable 
the wants of civilised life to be better satisfied, and 
therefore would greatly benefit industry. 

There are four methods of transmitting power to a 
distance :— 

(2) By a moving rope. 
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(2) By air compressed or rarified at one end of a pipe 
operating an air motor at the other end. 

(3) By water forced through a pipe working a water 
motor. 

(4) By electricity. 
We have an example of the transmission of power 

through a short distance by an endless belt or rope in 
the machines geared together by belts on this platform, 
and in the rotatory hair brushes at Mr. Hatt’s establish- 
ment in the Corridor, Bath. At Schafthausen, and else- 
where in Switzerland, the principle is employed on a 
large scale. Spain and other countries use it in con- 
nection with the mining operations, and lastly wire ropes 
replace horses on many hilly tramways. Do not look, 
however, for the wire rope of the Bath Cable Tramways, 
for cable is only to be found painted on the sides of the 
cars. 

For short distances of a mile or so there is no system 
of transmitting power in a straight line along the open 
country, so cheap to erect, and so economical of power 
as a rapidly moving endless rope ; but the other systems 
give much greater facilities for distributing the power 
along the line of route, are much less noisy, and far 
surpass wire rope transmission in economy when the 
rope must move somewhat slowly, as in tramway traction, 
or when the distance is considerable over which the 
power is transmitted, or when the line of route has many 
bends. 

In the same sense that an ordinary house bell may 
be considered asa crude example of the transmission 
of power by a moving rope, the pneumatic bell at the 
other end of the hall, which I now ring by sending a 
puff of air through the tube is a crude example of the 
transmission of power by compressed air. Compressed 
air is employed to work from a distance the boring 
machines used in tunnelling; the continuous vacuum 
brakes used on many of the railways are also probably 
familiar to you ; and the pneumatic system of transmitting 
power to workshops is shortly to be tried on a fairly 
large scale at Birmingham. 

But distribution of power by water pressure is the 
plan that kas hitherto found most favour in this country. 
That little water motor at the other end of the platform 
rapidly revolves when I work this garden syringe, and 
serves aS a puny illustration of the transmission by water 
pressure. Pressure water has been employed for years 
on a large scale at Hull, for distributing power; also by 

_ Mr. Tweddle as a means of communicating a very large 
amount of power through a flexible tube to tools that 
have to be moved about, but the grandest illustration of 
this principle is the vast system of high-pressure mains 
that has been laid throughout London. 

The economy of this system is so marked, and the suc- 
cess that has attended its use so great that, did I not feel 
sure that electricity offers a grander system still, it would 
be with fear and trembling that I should approach the 
subject of this evening, the “ Electric Transmission of 
Power.” Punch drew six years ago the giant steam and 
the giant coal looking aghast at the suckling babe elec- 
tricity in its cradle. That babe is a strong boy now, let 
the giant water look to its laurels ere that boy becomes 
aman. For the electric transmission of power even 
now bids fair to suppass all other methods in 

(t) Economy in consumption of fuel. 
(2) More perfect control over each individual machine, 

for see how easily I can start this electric motor, ard 
how easily I can vary its speed. 

(3) Ability to bring the tool to the work instead of the 
work to the tool. This rapidly rotating polishing 
brush, with its thin flexible wires conveying the power, 
I can handle as easily as if it were a simple nail- 
brush. 

(4) In greater cleanliness, no small benefit in this dirty, 
smoky age. 

(5) And lastly, there is still one more advantage 
possessed by this electric method of transmitting power 
that no other method can lay claim to—the power which 
during the daytime may be mainly used for driving 
machinery, can, in the easiest possible way, be used 
during the night for giving light. Iturn this handle one 
way and the electric current coming by one of these 
wires and returning by the other, works this electric 
motor ; now I turn the handle the other way, and the 
current which comes and returns by the same wires as 
before keeps this electric lamp glowing. It might be said 
that the transmission of power by coal gas which I have 
excluded from my test fulfils that condition, but so also 
does the transmission of power by a loaded coal wagon. 
In both these cases, however, it is fuel itself that is 
transmitted, and not the power obtained by burning the 
fuel at a distant place. 

(To be continued.) 

SaaS + — 

Che British Assoctation, 

Tue final meeting of the General Committee was held on 
the afternoon of the r2th inst. It was reported by Profes- 
sor Williamson, as treasurer, that 1,984 tickets had been 
issued at this meeting to members and associates ; there 
were 266 old life members who had attended the meeting. 
There was an accession of 36 new lifemembers. Three 
hundred and ninety nine old annual members had 
attended, and 100 new annual memters ; 639 associates, 
509 ladies, and 35 foreign members, The sum received 
for the tickets was £2,107. Professor Williamson added 
that the attendance of old life members and of old annual 
members had been decidedly above the average, and 
that showed that there was an increasing number who 
took a continuous interest in the work of the Association. 
One evidence of that continuous work is the number of 
committees that are appointed to investigate special 
questions and continue researches. To a large number 
of these committees, but not to all, grants of money are 
made, and all make reports to the annual meeting. Most 
of these are formally presented to the section concerned 
and thus do not come under general observation, but in 
the aggregate they bear testimony toan enormous amount 
of voluntary labour, and embody a mass of scientific 
information bearing upon problems in process of solution. 
The following money grants were now submitted to the 
General Committee by the Committee of Recommenda- 
tion :— 

MATHEMATICS AND PHysIcs, 

Ben Nevis Observatory ... des B60 aah ww. £50 
Electrical Standards es boo 500 060 eee 100 
Electrolysis ... pe0 600 oon ac0 one oon 20 
Solar Radiation ... an0 p06 noo oc0 900 10 
Differential Gravity Meter ond 600 600 Bob 10 
Nomenelature of Mechanics Mes See nie ware 10 

Calculating Tables of certain Mathematical Functions 10 
Seasonal Variations in the Temperature of Lakes, 

Rivers, and Estuaries ... oda oo8 Bee 500 30 
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It was further resolved that the Corporation of Bath 
should be urged to lay bare a further portion of the 
Roman baths, and, with a view to the permanent pre- 
servation of the part already laid bare, that it should be 

The Committee then adjourned till Wednesday, Sept. 

SECTIONAL MEETINGS. 
FULL REPORT OF THE DISCUSSIONS. 

[FRom oUR OWN REPORTERS. | 

MATHEMATICAL AND PHYSICAL SECTION. 

(Continued from p. 286.) 

WEDNESDAY, SEPTEMBER 12TH. 

Professor G. F. Fitz GERALD, M.A., F.R.S.,presiding. 
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CHEMISTRY. 

The Influence of the Silent Discharge of Electricity on 
Oxygen and other Gases ann bod Bs £10 

Methods of Teaching Chemistry 000 600 : 10 
Oxidation of Hydracids in Sunlight... 900 fe 10 | protected from the weather. 

GEOLOGY. 
Geological Record a fs He 500 . £80 | 11th, 1889, at Newcastle-on-Tyne. 
Erratic Blocks abo 000 300 200 300 10 
Volcanic Phenomena of fapan ... ace Side 500 50 
Volcanic Phenomena of Vesuvius 090 00 900 20 
Fossil Phyllopoda of the Palzeozoic Rocks... 300 20 
Higher Eocene Beds of the Isle of Wight as Bae 15 
Fossil Plants of the Tertiary and Secondary Beds of 

the United Kingdom ... AN 200 300 bad 15 

BIOLOGY. 

Zoology and Botany of the West India Islands ss. £100 
Marine Biological Association o00 p00 200 
Flora of China 336 Bei aie one eae sae 25 
Naples Zoological Station ae 000 660 ... 100 
Physiology of the Lymphatic System ... 96 25 
To Improve and Experiment witha Deep-sea Tow Net, 

for opening and closing under water ... oo 090 10 
Natural History of the Friendly Islands 100 

GEOGRAPHY. 

Geography and Geology of the Atlas Ranges ... . £100 

ECONOMIC SCIENCE AND STATISTICS. 

Precious Metals in Circulation ... aoe ae £20 
Variations in the Value of the Monetary Standard 10 

MECHANICAL SCIENCE. 

Investigation of Estuaries by Means of Models £100 
Development of Graphic Methods in Mechanical 

Science 900 a0 go sire 25 

ANTHROPOLOGY. 

Effect of Occupations on Physical Development £20 
North-Western Tribes of Canada ii atete poy HKD) 
Editing a New Edition of Anthropological Notes and 

Queries ... ae ae a ee ahs ae ie) 
Calculating the Anthropological Measurements taken 

at Bath ... ae Sas nae Abe aa ire 5 
Exploration of Roman Baths at Bath oe ee LOO 
Characteristics of Nomad Tribes of Asia Mino ae 30 
Corresponding Societies ... 060 odd 20 

£1,645 
The Committee also recommended the appointment of 

a number of committees to whom grants are not made. 
The President explained that already 4300 had been 

given to the Marine Biological Association, and a further 
contribution of £200 would entitle the Association to 
certain privileges in the management. With respect to 
the Roman baths in Bath it had been felt that, having 
regard to the great value and interest attaching to them, 
it was most desirable that everything should be done for 
their preservation. Appreciating the active steps taken 
with that object at considerable cost by the Corporation, 
it was felt that it would be a gracious and proper thing 
on the part of the Association to express its gratitude for 
the cordiality of its reception by subscribing £100 
towards the much larger cost incurred. It did not seem 
courteous to appoint a committee to interfere with the 
committee of the Corporation, and, therefore, the grant 
would be made to the Mayor for the Corporation. 

The recommendations of the Committee were ap- 
proved. 

It was also resolved to memorialise the Government in 
favour of a permanent census sub-department, and the 
taking of the census every five years, 

The report of the Committee on the Womenclature of Funda- 
mental Units of Mechanics was read, and Mr. P. T. MAIN presented 
A report on Our Experimental Knowledge of the Properties of 
Matter. Professor H. A. Rowland lecturei on Maxwell's Equa- 
tions for Electro magnetic Waves, and a discussion occupying some 
time ensued. 

Major-General BABBAGE read a paper on the Wechanical Arrange- 
ments of the Analytical En ine of Charles Babbage, M.A., F.RS. 
No discussion followed. 

Professor JosePH KLeIBER, of St. Petersburg, instructed the 
section on The Error of the Argument of Statistical Tables, illus- 
trating his lecture with numerous diagrams. 

Mr. C. T. Drxon then read a paper on the Fourth Dimension, 
and Sen. C. TONDINI DE QUARENGHI discoursed upon A Sug- 
gestion from the Bologna Academy of Science towards an Asgreemznt 
on the Initial Meridian for the Universal Hour. 

This concluded the work of the section. 

ECONOMIC SCIENCE AND STATISTICAL SECTION, 

(Continued from p. 297.) 

WEDNESDAY, SEPTEMBER 12TH, 

Mr, INGLIS PALGRAVE again presided at this section. 
Professor EDGEWORTH read a paper on The Malthustan Theory, 

which had been prepared by Mr. Epwin CuHapwicxk. Local 
interest attached to this paper from the fact that Malthus lies buried 
in Bath Abbey. 

Mr. GEORGE GrBBons, of Tunley Farm, Bath, read a paper on 
Dairy Industry. He said the dairy industry was one of the oldest 
and most important with reference to occupation, and-traced its 
development to the present time. 

The reading of the paper was followed by a slight discussion, in 
which Mr. Botley, Mr. Macnight, Mr. Higgins (Shepton Mallett), 
and others took part. 

MECHANICAL SECTION. 

(Continued from p. 309.) 

WEDNESDAY, SEPTEMBER 12TH. 

Mr. W. H. Preece, F.R-S., presiding. 
Col. ROWLAND R. HazarD read a paper on Ovderground 

Railway Communication in Great Citzes. 
Perhaps the most important physical problem, growing out of the 

concentration of great population in limited areas, was the construc- 
tion, maintenance, administration, and uses of the public streets. 
These, absolutely indispensable for purposes of ordinary traffic, 
fulfilled many other requirements of public necessity or convenience, 
but should be so constructed as to provide for many others of capital 
importance, growing out of the multiplying wants incident to the 
demands of modern civilization, 
The main thoroughfares of traffic should be reconstructed, sub- 

stantially upon the plan of superficial subways and galleries, illus- 
trated by a model and sketches shown. Between the lines of curb 
the substance of the street should be removed to a standard depth of 
twelve feet, and the excavation so made replaced by four centrally 
placed subways, the two interior ones being devoted to rapid transit 
or fast railway trains, operated at great speed between few stations. 
This form of railway service, essential to economy of time and the 
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proper development of suburban population, was not now performed 
at all in any great city. The two exterior subways being devoted to 

- “way” or slow trains, operated rapidly between frequent stations, 
for the convenience of every district on the line for shopping, and 
also for supplementing the more rapid long journeys of the express 
line. 

These railways to be operated by electric-motors and solid trains, 
specially devised for the service and embodying provisions for safety 
and comfort to a degree which apparently precludes the possibility 
of serious accident. On either side of these centrally disposed rail- 
way subways were placed continuous galleries calculated for the 
housing, inspection, replacement, and repair of all pipes and wires of 
communication, sewers for local service, water mains and supplies, 
gas mains and service pipes, steam service pipes, pneumatic power, 
post, parcel, refrigerating and time tubes, electric wires for arc and 
incandescence lights for street and private use, for power, signals, 
telegraphs, telephones, etc., and all other essentials or conveniences 
which are more profitably generated or produced at some central 
station, and can be distributed or served only through the public 
domain, overhead or underfoot, and which from the want of such 
common accommodation were now used—if at all—to a limited 
extent, at great cost and inconvenience to the authorities, the cor- 
poration, and the public. 

It was also imperative that the whole subway system should be 
adequately supplied with fresh air in movement, so that ventilation 
should be as perfect as in the best arranged dwellings. This was 
effected by closing the railway subways from any communication 
with the surface of the streets except through the station doorways, 
and ventilating the stations by shafts supplied with electric-exhaust- 
fans placed in the rear of the entrance buildings, the supply of fresh 
air being derived from similar shafts placed in the rear of the 
opposite building ; by this means the air of the stations wil! be 
absolutely renewed as frequently as required. The railways from 
open cylinders from station to station, and the trains being of approxi- 
mate cross-section constitute loose pistons always moving in the 
same direction; the effect is the establishment of a ventilating 
current within the subways dependent for its force upon (1) the 
approximation of cross-sections, (2) the speed of the trains, and (3) 
the integrity of the tunnels or subways. 

As the products of artificial combustion will be excluded as far as 
possible, the requirements of ventilation are reduced to a minimum 
and perfectly performed. 

Reference was made to a new material, ‘‘ ferflax,” compose of 
braided steel wire, and flax-fibre, chemically treated under hydraulic 
pressure, devised for the wall panels of the subways, and for the 
construction of the railway carriages, a compound building material 
not unlike horn in character, having a strength and flexibility some- 
what exceeding steel wire netting ; a toughness approximating horn, 
pemtiagile and unbreakable by bending, not liable to shatter under 
shock. 

The adoption of this system for the streets of every great city 
would effect an economic revolution. There would be rapid com- 
munication between distant points within the metropolitan areas ; 
there would be rapid communication between frequent stops for the 
convenience of local traffic and shopping; the streets would be 
brilliantly lighted by electricity, every house on the line would have 
access to gas, steam, water, the telephone; telegraph, pneumatic 
tube, electric light, and compressed air at will. Small industries 
would flourish, because small and cheap power from remote stations 
would be everywhere available, while the surface of the streets could 
be maintained in a perfect state, with the minimum of cost, and with 
complete immunity from disturbance, other than for the repair of 
worn surfaces. 

Sir FREDK. BRAMWELL said this obviously was a question 
which could only come into existence if it would pay. He desired 
to know what the cost per yard or mile of such an undertaking 
would be. No one could doubt the desirability of having this sys- 
tem. Would there be such a reward to those who undertook the 
work as to justify its structure? ; 

Col. HazarD said, in answer, it would be quite impossible to fix 
any exact sum, as labour and material varied so much in different 
parts. The cost would be very much less in London than in New 
York. The estimated cost would be somewhere about £400,000 
per mile. After answering a question how the sewage would be 
dealt with in this system, 

Sir FREDK. BRAMWELL said the paper dealt with two subjects. 
One was the question to which he had paid attention for some time 
past, for subways for pipes and for the means required to pass along 
the telegraph wires, and so on. The other was the question of 
underground railway communication. The gallant gentleman had 
referred to the obstruction in carrying out underground railways in 
England which was caused by legislative interference. He gave 
as an illustration the strenuous efforts which he and others had to put 

forth in obtaining a subway in Southwark-street. He did not think 
with the author as to the interruption of traffic caused by these sub- 
ways, and gave it as his opinion that there need be absolutely no 
interruption to trafic during the working hours of the day. He 
referred further to what he characterised as ‘‘the hideous rectangu- 
larity” of the streets in America. He deprecated this on the score 
of peace to the mind and on the score of more ready communica- 
tion from one point to another under certain circumstances. 

After other gentlemen had spoken, the author enlarged upon Sir 
Frederick Bramwell’s remarks on the rectangularity of streets in 
America, pointing out that owing to the way the streets were built 
they acted as tunnels, and the wind swept through them with tre- 
mendous violence. 

Mr. W. H. Douctas gave full particulars as to the construction 
of an Annual Winding Clock. 
A discussion ensued, in which the CHAIRMAN thought this clock 

would prove a great booa to the public. It seemed to him to possess 
all the attributes for making it, in due time, a true time-keeper for 
the year. It seemed to be the general opinion that the temperature 
affecte1 this clock, and that something would have to be done in 
improving this point. 

Mr. H. Davey contributed a paper on A New Forni of Air Com- 
pressor for Variable Pressures, and 

Mr. A. WINTER read a paper on Controlling the Direction of 
Rotation of a Dynamo. 

SSS 

R. A. PROCTOR. 

CIENCE, in its most beneficent field of operation, 
that of morally elevating all mankind, has suddenly 

lost one of its ablest and most effective workers. 
Richard Anthony Proctor was essentially and typically 

aman of genius. He was nobody’s disciple, nobody’s 
pupil, he belonged to no school, he followed no precedent, 
was the product of ro course of academic or other course 
of education outside himself. 

It is true that he studied and graduated at Cambridge, 
earning distinction there in mathematics, but he broke 
away from the established routine of collegiate advance- 
ment, and climbed the rugged mountain of physical 
science by a pathway which he not only hewed and 
paved for himself, but left open for the use of all who 
may choose to follow him. 

In this latter consisted his highest and his peculiar 
merit. 

He conducted original researches, and was exuberantly 
fertile in original suggestive speculation, but his work in 
these directions was not used as scientific capital to be 
invested in office or professorship hunting, was not 
merely buried in the “‘ Transactions ” of learned societies 
which are read only by experts, but all was freely spread 
abroad for the benefit of all, and in such wise that all 
might easily reach and use it. 

Any man of average ordinary intellect and industry 
may learn the contents of science text-books, and “‘ get- 
up” all that is required for passing examinations in 
science ; and having done this may reproduce the matter 
of the books he has read and the lectures he has heard, 
and thus become an ordinary Professor of Science, or 
writer of ordinary treatises and hand-books for the use 
of ordinary academic students. This isso nearly me- 
chanical.that it ranks only a few degrees above the ac- 
quisition of dead languages—the translating of Homer 
ete. 

But there is also another class of scientific students, 
those who do not merely J/earn science, but who 
assimilate it, who absorb it into their very souls as 
psychic nutriment, and thus become scientific in their 
essential nature. When these men teach they are not 
quoting, not copying nor reproducing the works of any 
master, however great, but are producing works of their 
own, as the true artist paints an original picture, though 
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composed of elements common to all pictures. Proctor 
was an eminent example of such great masters in 
original scientific exposition. 

Proctor boldly attacked one of the most difficult 
problems presented to the teacher of science, that of 
simplifying complex mathematical processes and results, 
and presenting them in such form as to be intelligible 
to the non-mathematician. No mere learning of lessons 
can enable a man to do this. He must master the 
whole subject in itself, must make it his own. The 
machinery of mathematical formule is absolutely 
necessary for the performance of certain quantitative 
scientific work, and must be used accordingly, but 
writers who pepper their pages with algebraic equations 
for the expression of simple laws that can be expounded 
in plain, ordinary language are either pedantic mental 
pretenders, or intellectual cripples that cannot traverse 
scientific ground without the aid of symbolic crutches ; 
they are those who have learned to formulate, but 
cannot reason. 

Proctor’s popular treatises were by no means devoted 
to merely the rudiments of his subjects. He presented 
on the popular platform those more recondite questions 
previously regarded as appertaining only to the altars of 
the high-priests of science; he not only told his uniniti- 
ated, readers that the sun is so many millions of miles 
distant from the earth, but struggled to teach them the 
details of the methods of determining the solar parallax, 
and in doing so detected a serious blunder made by the 
late Astronomer-Royal in refererce to the transit of 
Venus, a mistake that was corrected only just in time to 
save our expeditions from a humiliating fiasco. He 
revelled in thus unravelling mathematical complexities, 
and even carried his mathematical propensities into his 
recreations, his whist and chess problems, and to the 
mathematical demonstration of the folly of the gambler. 
We believe that he acted imprudently in this, but he 
laughed at our ideas on this subject, which are that a 

man who works with his brain should play with his 
muscles, that the brain-worker should scrupulously ab- 

stain from intellectual recreations. Navvies should play 
at chess, philosophers may play at skittles, on the 
principle that recreation should afford rest to the hard- 
worked faculties, and exercise those that are otherwise 

left dormant. Like most of Proctor’s friends, we feared 
that he would suffer cerebral collapse on account of his 
insatiable love of intellectual hard work. 

It was not until we had seen him at home with his 
family, and wheeling his little sickly son on the Brighton 
pier, that this apprehension was removed. Then the 
wisdom of his second marriage became evident, the 
widower had found a helpmate who could win him away 
from severer studies to revel in music and pictorial art, 
in.lively social converse, and the prattle of little children ; 
for now there were three loving families, the first family 
of the widow, that of the widower, and those of the 
second marriage. 

All who have had the pleasure of thus knowing Mrs. 
Proctor must deeply sympathise with her terrible afflic- 
tion, as all such must have seen that the marriage was a 
genuine love-match, subsequently sustained by mutual 
respect and admiration. 

In the days of his widowhood, when he lived at Clap- 
ham, we only met him on purely scientific ground, and 
was ‘told by those who knew him more intimately that he 
was then a recluse and rather morose; but at Kew he 

SCIENTIFIC NEWS. [Sept. 21, 1888, 

to his brilliant and gentle partner, than whom no one 
could be more suitable to such a man, nor no man more 
suitable than Proctor to such a woman. 

His faith in the infallibility of mathematical results 
was curious, seeing that he had successfully refuted some 
of the accepted conclusions of very eminent mathemati- 
cians. His own mathematical selfrighteousness main- 
tained him in a perpetual Donnybrook, and those who 
only knew his controversies in their printed form com- 
monly supposed him to beill-tempered. This, however, 
was not the case; he was really as amiable as the 
habitual smile of his somewhat feminine features indi- 
cated. 
We dwell upon this, knowing that considerable bitter- 

ness exists in the minds of many who have had contro- 
versies with him, and in this hope that all this will 
now be healed by making fair allowances for errors due 
to overwork and an earnest devotion to the purity of 
science, which occasionally led the great teacher into a 
somewhat Quixotic eagerness to defend it against the 
inroads of real or supposed fallacies. 

3S — 

INTERNATIONAL GEOLOGICAL 

CONGRESS. 

THe opening of the International Geological Confer- 
ence took place on Monday evening, the 17th inst., 

at the London University, Burlington Gardens, the com- 
mittees on nomenclature and on ‘the map of Europe hav- 
ing held sittings at the same place earlier in the day. At 
the evening meeting, which was attended by a large and 
distinguished company, a short address was delivered by 
the outgoing President, Professor Beyrich, of Berlin, 
after which a letter from Professor Huxley, the new 
Honorary President, who is now in the Engadine, was 
read, expressing his great regret that the state of his 
health did not allow him to be present. Sir Douglas 
Galton having in a brief, telling speech bade the strangers 
and foreigners welcome, and M. Capellini, Rector of the 
University of Bologna, having made a su‘ta' le realy, the 
new President, Professor Prestwich, assumed tie chair, 
and delivered the opening address in French. 

The following is a translation of Professor Prestwich’s 
address :— ' i 

-I deeply regret that on account of the present state of 
his health Mr. Huxley is not here to offer you a welcome 
to England. But if we need a voice, I ask you to believe 
that the unanimous voice of English geologists joins in 
this sentiment, and thanks you, our foreign colleagues, for 
having responded. in a. manner so flattering to us to 
the invitation of English geologists to meet this year 
in London. We have in this assembly, geologists 
representing Germany, Austria, Belgium, Denmark, 
Spain, France, Holland, Hungary, Norway, Portugal, 
Roumania, Russia, Sweden, Switzerland, as well as the 
United States, Canada, Mexico, the West Indies, the 
Argentine Republic, anj Australasia. Eminent and 
illustrious men from all these countries honour us with 
their presence, and bring their knowledge to our assist- 
ance in discussing for the fourth time the questions with 
which the International Congress is concerned. The 
number of geologists present on this occasion indicates 
the deep and unbroken interest which they bring to it. 
Among the most permanent members of the organisa- 
tion are the Secretaries of the Congress and of the Com- 

was all the opposite of this, the difference due no doubt | mittees, to whose important and gratuitous services the 
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Congress is much indebted. We have unfortunately to 
deplore the death of one of these, M. Charles Fontannes, 
and we lose by this blow the advantage of his long ex- 
perience and his valuable assistance. 

As usual, our discussions are carried on in French, as 
in the diplomatic world, but it is to be hoped that 
friendly feeling will be better preserved here than some- 
times happens in the other case, where councils have 
not always avoided strife. If I say be allowed to speak 
after a personal experience of about half a century, a 
most cordial feeling between us English geologists and 
our fellow-workers and friends beyond the sea has been 
the normal condition during those long years. May 
these open and friendly relations still remain the portion 
of science both now and in the future. 

These friendly manifestations were, however, only 
occasional, and there was little personal exchange of 
ideas. But of late, instead of the discussion of dispuied 
questions by each nationality separately, the happy 
thought has been hit upon of submitting questions which 
concern all to the arbitration of this General Council. 
In this way the various national centres of our science, 
each of which has its local shade of character and special 
experience, are able to combine their results in a much 
broader and more uniform manner than if each were 
separately to follow out its own ideas based on a more 
limited set of observations. Nevertheless, in giving to 
our science the uniformity of terms and of classification 
which are so necessary to it, we must be careful not to 
subject it to bonds which clasp it too tightly and which, 
instead of developing, may even retard its progress. It 
is advisable that the bonds should be sufficiently elastic 
to adapt themselves to the rapid development which we 
must expect in geological knowledge. It is very desirable, 
it is even highly necessary, that we should be in agree- 
ment with regard to the colours and symbols to be 
employed for the various beds, rocks, and irregularities 
which we find in the earth’s crust, but petrology is still 
far from being established on firm foundations, and the 
synchronism of beds between even neighbouring 
countries is not always easy to determine with accuracy, 
and much less between countries far apart. Let us there- 
fore endeavour to avoid the error of congresses of arro- 
gating to themselves an infallibility which is very little 
in accord with the progress of science. 
And now I would say in a few words what the Congress 

has already accomplished, ard what remains to be done. 
At Bologna M. Capellini gave the history of the Con- 

gress so well that there is no need for me to touch upon 
it, unless it be to remind you that the idea of the Con- 
gress had its origin in America at the Philadelphia Exhi- 
bition in 1876, and no doubt this idea, like that of the 
Exhibition itself, was only the expression of the desire 
which had been making itself felt for some time of treat- 
ing certain questions of science and art, not only in what 
we might call a national family meeting, but in a cosmo- 
politan assembly—to deal with the great questions which 
concern all mankind as belonging to the whole civilised 
world, and, in order to discuss them, to make of the 
various nationalities a brotherhood founded on their 
interests and their common welfare. 

ConereEss oF Paris.—At the first Congress held at 
Paris in 1878, the primary questions of nomenclature 
and classification were sketched out, as well as the ren- 
dering of geological works uniform in the matter of 
colours and symbols, so that the signification should be 
alike for all countries, 

The idea which was well received at first was to make 
use of the solar spectrum, and to adopt the three primary 
colours, red, blue, and yellow, for the three main divisions 
of Primary, Secondary, and Tertiary rocks ; the subdivi- 
sions of the second order should be distinguished by 
shades of these colours, and those of the third order by 
cross-hatchings of the same colours. But this scale was 
afterwards found too limited, and at Bologna as at Berlin 
several modifications and complementary colours were 
introduced into it, still, however, keeping somewhat to the 
original idea. As a corollary, it was suggested that the 
labels of fossils ought to be, as is already the case in 
many museums, of the same colour as that used for the 
bed from which the fossils are derived, so that both the 
horizon and the period might be seen at a glance. 

As to the question of rendering the nomenclature of 
the great divisions of the earth’s crust uniform, it was 
felt that in the first place it is essential to be agreed upon 
the terms employed, and it was seen that a geological 
dictionary containing the etymology or source of each 
geological name, the synonymy in the other languages, a 
definition in French, and an illustrative figure as in 
technological dictionaries would be most useful. The 
publication of such a work, which ought to be at least in 
six languages, has been strongly supported. Finally the 
study of these questions was referred to International 
Committees to report upon to the meeting of the Congress 
at Bologna. 

With regard to the classification of strata, memoirs 
have been received on the Pre-Cambrian strata, and on 
the Palzeozoic rocks of North America, on the Car- 
boniferous strata and the Permian, in different parts of 
Europe and in America, and on the relations of the 
horizons of extinct vertebrata in North America and in 
Europe. The two last memoirs were accompanied by 
valuable lists of invertebrata, plants, and reptiles of 
various countries. These memoirs have raised very 
important stratigraphical and palzeontological questions 
with regard to the wide distribution of families and 
genera. Each of the faunas of the primary divisions of 
geological time has been in part recognised as occurring 
equally in the two great continents, in Europe and in North 
America —and Mr. Cope has been led to ask himself 
whether the organic types are natives of a special 
centre from which they have spread, or whether the same 
types of generic structure have appeared independently at 
different points of the earth ; and in the latter case whether 
they are contemporaneous or of different periods, These 
synchronic appearances form a subject full of mystery 
from whatever side we view them. The geological 
record is at present too incomplete for us to solve the 
problem. In every country there are gaps which can 
only be filled by the aid of observations continued in 
other parts of the world. To encourage these observa- 
tions is one of the most useful functions of the Congress. 
There has also been discussed the classification of the 
quaternary deposits in relation with the remarkable 
history of the grottoes of central France, the Glacial 
deposits and the Dunes of Holland, the Tertiary beds of 
Portugal, which are limited to the Miocene and Pliocene ; 
the Tertiary eruption rocks of Hungary, from the point 
of view of discovering whether there is any relation 
between the mineralogical constitution and the relative 
age of different trachytic types. 

The Congress has also dealt with questions of higher 
physics, such as those of the deformations and fractures 
of the earth’s crust, the alignment of faults and of moun 
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tain chains, the origin of volcanoes, and the probable 
causes of earthquakes, the structure of the Alps, and the 
foldings of the chalk. 

Lessin conformity with the fundamental objects of the 
Congress, but having nevertheless a relation to them, 
were the memoirs on the Felspars, on the alteration of 
superficial deposits, on the employment of the polarising 
microscope, on the propagation of heat in rocks, and other 
special subjects. 

THE Coneress oF Botocna.—In the fine volume con- 
stituting the account of the meeting held at Bologna is 
contained the report of the International Jury appointed 
to judge the competition for rendering the colours and 
geological signs uniform, for which the King of Italy had 
generously offered 5,000 francs to be given for the best 
memoirs deemed practically applicable. 

Six memoirs were received, of which the three prize 
ones are published with coloured illustrations which leave 
nothing to desire. The authors of these were of opinion 
that though the solar spectrum is a very advantageous 
fixed base, the scale of colours was insufficient, and that 
it would be necessaryto introduce complementary colours 
or such as had a relation to the primary ones. The divi- 
sions, in fact, of the sedimentary beds are so numerous 
that it would be necessary to employ not only these 
colours, but also many shades of the same colours or of 
different hatching, reserving rose-colour for the Archzean 
crystalline schists. 

It was agreed to use for the eruptive rocks, strong and 
brilliant tints of red, green, or purple, the intensity. of 
which would render them easily distinguishable from the 
colours of the primary sedimentary rocks and from the 
clear colour of the schists. It was desired too to dis- 
criminate between the acid and the basic rocks, both by 
their petrological composition and by their age, in using 
different shades of the same colours with coloured dots 
or by hatching of different kinds, and with the letters of 
the Greek alphabet. It is proposed to show thus by 
symbols the principal varieties of the granitic, porphy- 
ritic, trachytic, andesitic, basaltic, and other rocks ; but 
the varieties are so numerous that it would be difficult to 
know where to place the limits, and according to one of 
these plans it would be necessary to use seventy-six signs 
and hatchings of different colours. You will be able to 
judge ef the different methods proposed by _the fine 
plates by which the reports are illustrated. The sections 
taken in the mountains of Switzerland and others which 
serve as examples produce an excellent effect. Conven- 
tional signs are also used to indicate the inclination and 
direction of beds, faults, fossiliferous places, cold, warm, 
and mineral springs, travertines, quarries, mines, etc. A 
geological map will thus be a veritable hieroglyphic 
chart possessing a universal meaning. 

As a result of the discussions held at Bologna, and 
in order to make a practical application of them, it was 
decided to publish a Geological Map of Europe on the 
scale of =j5000, In which the signs and colours definitely 
adopted by the Congress should be employed. This 
map, already far advanced towards completion, is under 
the direction of a Committee at Berlin. 

With respect to the reports on the uniformity of 
Geological Terms, they have been received from nine 
national Committees, namely, Austria, Belgium, Spain, 
Portugal, France, Great Britain, Hungary, Italy, Russia, 
and Switzerland. Besides these there are eleven from 
individual members, One might well imagine that among 
So many opinions all would not agree; but from the 

good-will that every one has brought to the question, 
although some discord has occurred on points of detail, 
they were almost unanimous on essential matters, and a 
general agreement for Stratigraphic Terms has been 
arrived at, such as group, system, series étage, and for 
Chronological Terms, such as era, epoch, age, etc., leav- 
ing to future Congresses the considera‘icn cf certain 
other trifling points. This subject reminds me, gentle- 
men, of a difficult question which you hav to face. If 
your resolutions are voted by the vo‘ces of all the mem- 
bers of the Congress, the result can scarcely help show- 
ing the effect of the variable number of the nationalities 
according to the country in which the congress is held. 
For example, at Bologna there were 149 Italian members 
and 19 English; at Berlin, 163 Germans and 11 English ; 
here the numbers of English and foreign geologists pre- 
sent is still more considerable than at preceding Con- 
gresses. Therefore if all vote, the opinion of the place 
in which the Congress is held will predominate too 
much, unless you find means of placing limits to it. 

Thanks to the fairness of the Council at Bologna, the 
greater part of the Resolutions were passed unanimously ; 
some few having been referred back to the various Com- 
mittees for further deliberation. 

As to the stratigraphical divisions, it was resolved : 
(1) That the term “Group” shall be applied to each of 
the great divisions of the Primary, Secondary, and Ter- 
tiary rocks. (2) That the sub-divisions of these groups 
shall be called “Systems.” Thus you have Primary 
Group, or Palzeozoic, and Silurian System, Jurassic 
System. (3) To the first order of divisions of the 
systems, the term series will be applied (Oolitic series), to 
the divisions of the second rank the term “ Etage,” and 
to those of the third order the word “ Assise.” The unit 
of the stratified masses is the stratum or bed. With 
regard to a word much used in England, and dating from 
the primary time of geology, the word “‘ Formation,” the 
majority of the Congress decided not to employ it in 
the sense of the French ‘‘ Terrain” as we generally do, 
but only in the sense of origin or mode of formation, 
so that we should say of a bed that it is a marine forma- 
tion, or fluviatile formation, etc. We must, therefore, 
endeavour to find some other word to replace the habitual 
“Chalk Formation,” London Clay Formation,-etc. 

For the Chronological divisions corresponding to those 
of the stratigraphy, it has been proposed that: 
(1) “Era” shall correspond to “Groupe,” as “ Primary ” 
or ‘Secondary Era;” (2) “ Période” to “ Systéme,” as 
“ Silurian Period,” Cretaceous Period ;” (3) “Epoch” to 
“‘Series,” as “Inferior Oolite Epoch;” (4) “Age” to 
“ Assise,” as “Portlandian Age.” 

On the subject of colours and symbols, the final deci- 
sion was delivered to the committee of the geclogical 
map, and with respect to the rules to be followed in the 
nomenclature of species, it was resolved that the name 
given to each genus and each species shall be that by 
which they were earliest designated, subject to the con- 
dition that the characters of the genus and species have 
been published and clearly defined. The priority will 
not go back beyond Linnzeus, r2th edition, 1766. 

At the Bologna Congress there were only four special 
and local memoirs, and those were only produced in 
support of collections and documents which were exhi- 
bited. 

Concress oF Beriin.—The official account of this 
meeting has only been published a few days. I greatly 
regret that I have not been able to avail myself of it, for 
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my address was already printed. I therefore confine 
myself to a mention of it, while for my information I 
had recourse to the independent notices of MM. Renevier, 
Klebs, Choffet, Frazer, Blanford. and Dewalque. At 
Berlin the Congress was especially engaged upon the 
geological map, the committee of which, profiting by the 
liberty accorded by the Bologna Congress, revised the 
colours for the sedimentary rocks in the following 
manner :— 

1. Actual deposits (Allu- 
vium,etc.) .. Very pale cream colour. 

2. Quaternary (Diluviur) Naples yellow. 
3. Tertiary ae .. Different shades of yellow. 
4. Cretaceous .. .. Green tints and hatchings. 
5. Jurassic a6 .. Blue tints. 
6. Triassic < .. Violet tints and dots. 
7. Permian and ation 

iferous aie Grey tints and hatching. 
8. Devonian 20 .. Brown tints. 
g. Silurian oo Greenish-grey tints. 

to. Archean ae .. Rose tints. 

And for the ten divisions of the eruptive recks different 
tints and dots of strong and brilliant red. 

With respect to the letters used in addition to the tints, 
it was decided to employ Latin initials for the sedimentary 
rocks and Greek initials forthe eruptive rocks, It is on 
the basis thus described that the large and beautiful 
geological map of Europe in course of preparation at 
Berlin will be coloured. 

As to the stratigraphical uniformity, the Congress 
adopted in the main the resolutions passed at Bologna. 
The French and Portugese committees, however, pro- 
posed to replace the word “‘ Group” by ‘“‘Series” for the 
three great divisions of the earth’s crust, so that in place 
of “Primary Group,” &c., we should have “ Primary 
Series.” The word “Group” will then take the place 
of the divisions of systems, as ‘‘ Oolitic Group” (instead 
of “Series”). This substitution will, perhaps, re- 
commend itself {o many among ourselves. 

Further, on the proposition of substituting for the 
present different terminations, a system of termina- 
tions, in 7que, the Committees were not unanimous. 
Instead of Eocenic System, &c., we should have 
the terms Eocenic, Siluric, &c. Is it essential to alter 
these ancient terms of the science? It is all 
very well to have such terminations for actual 
things, such as the crystalline and eruptive rocks, eg., 
granitic or porphyritic rocks, but can one submit, or is it 
necessary to submit, series of strata which have no 
character in common, to the same narrow rule, because 
they are all included under the same ideal name of 
classification ? This question will no doubt be discussed, 
and it is for you, gentlemen, to judge what is the 
most fitting solution. 
Among the other questions, gentlemen, which you 

will have to consider, is that of the ‘classification of 
the Cambrian and Silurian strata. Accordingly as these 
two great systems have been taken in a descending or an 
ascending order, the division between the two has been 
placed lower or higher, because the breaks in the two 
groups are few and the palzontological connection is 
little interrupted. In England, Sedgwick, who began 
from below, found no break till he reached the Mayhill 
sandstone, ‘while Murchison, who began from above, 
met with no check till he reached the lower limit of 
palzeozoic life; he even hesitated. Thus, in the countries 

where Murchison’s work is best known and where his 
lead has been followed, the partisans of one side have 
surmounted stratigraphical barriers, while the partisans 
of the other side have neglected palzeontological argu- 
ments. In this country, their stratigraphic al birthplace, 
the Cambrian and Silurian have been but little spread 
out, and it is only since the death of their founders 
that the palzeontological proofs have increased suffi- 
ciently to indicate their distinctive character. These 
two systems are found elsewhere (especially in 
America, where there is now some discussion as to their 
association with a Taconic system) either more developed 
or with special characteristics which may enable us to 
determine more precisely their mutual relations. Here, 
too, gentlemen, the knowledge which you bring from 
all parts of the world may assist us to unravel this 
complicated question. 

Amongst the other subjects which the previous Con- 
gresses have not fully discussed are :— 

(1) The connection between the Carboniferous and the 
Permian. 

(2) Between the Rhaetic and the Jurassic. 
(3) Between the Tertiary and the Quaternary. 
In the case where there has been no interruption of 

the layers or discordant stratifications, the systems 
pass from one to the other without an apparent break, 
like the colour of the solar spectrum; but, as everybody 
knows, if a link be missing, the sequence is broken and 
the line of separation of the divided layers is settled. 
If, for example, th: Caradoc were missing from the 
Cambrian-Silurian, or if the Pliocene were missing from 
the Tertiary, there would exist between these formations 
a gap which would give the necessary break. 

Apart from the international questions, the Congress 
of Berlin had several special memoirs under considera- 
tion, but as yet the details are not before us; besides, 
whatever may be their importance, they are less inter- 
esting for the moment than the international subjects 
under discussion. One of these special memoirs refers 
to a vast palzeontological project, and the Congress has 
nominated a Commission of distinguished palzeontolo- 
gists to contribute to its realisation. The proposed 
work is on the plan of Bronn’s “Enumerator and Nomen- 
clator,” and of Alcide d’Orbigny’s “ Prodrome ;” but such 
is the progress that palzeontology has made, that about 
fifty large volumes would be needed for the complete 
enumeration of all the known animal and vegetable 
fossils. A work of this nature would form a useful 
addition to the great polyglot dictionary of geological 
terms projected at Bologna. 

These then, gentlemen, are some of the subjects which 
you will have to consider. You have to review, and 
where possible to finally decide, questions already dis- 
cussed, and toexamine the new points raised. Amongst 
them is the fundamental problem of the crystalline 
schists, a subject remarkable for the great progress made 
in it during the last few years, and for the new aspect 
which it has recently assumed; for it is clear now that 
it isnot merely a chemical metamorphosis by heat, but that 
the subject also includes questions of weight, pressure, 
and of sliding movements which necessitate for their ex- 
planation the combined efforts of the physicist, the 
chemist, the petrologist, and the stratigrapher. 

Although the majority ofthe subjects under considera- 
tion at the [present Congress are eminently practical and 
positive, they include theoretical points of the greatest 
interest. The classification of the formations, and their 
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synchronism, rests as much upon stratigraphy as upon 
palzontology. In order to determine their relations, the 
identities as well as the difference of the fossil species 
must be noted, and it must be ascertained whether the 
sequence in distant countries follows the synchronic or 
merely the homotaxic arrangement. In one case it can 
scarcely be hoped that the same species will be found ; 
in the other the identity of the species may be taken asa 
contrary proof, provided one does not agree with Edward 
Forbes that the species have had more than one centre of 
origin. To resolve these questions we must trace the 
dawn of life, the appearance, the duration, and the dis- 
appearance of the species, and of the source from which 
they came. Must we believe in the evolution of the 
species, or must we regard them as buds of short dura- 
tion and the genera or families as the branches or 
permanent shoots. If I have permitted myself to discuss 
these problems of fact and of theory, it is not to venture 
on an opinion but only to indicate the vastness of the 
field, and how much collaboration and time will be 
occupied in making all the necessary studies. It must 
not be thought that the work of the Congress is com- 
pleted when the fundamental questions have been dis- 
cussed ; unanimity established on the international 
facts will but clear the way, and the cosmopolitan 
theories already discussed, together with those which 
May arise, will provide ample materials for the future 
labours of the International Congress. 

Dr. T. Sterry Hunt, of Montreal, then proposed a vote 
of thanks to the President for his address, Dr. von Zittel, 
of Munich, seconding the motion. The formal passing 
of the vote of thanks brought to a close the proceedings, 

At 9 o'clock Professor and Mrs. Prestwich held a 1ecep- 
tion in the Library, in which has been arranged a large 
and valuable exhibition of objects of geological interest, 
mainly illustrative of the questions tote discussed before 
the congress. Contributions to the exhibition in the form 
of maps, rocks, fossils, &c., have been received from 
geologists all over Europe, as well as from many well- 
known Eng ish scientists. Dr. Geikie sent a number of 
maps illustrative of the peculiar geological structure of 
the North-west Highlands, tegeiher with a collection of 
rock specimens from the same district. Professor Heim, 
of Zurich, exhibited a very interesting collection of rocks 
and fossils from Switzerland, showing the contortions of 
the strata effected by pressure ; and Dr. H. J. Johnston- 
Lavis, of Naples, sent some equally interesting speci- 
mens of more or less stratified limestones (in different 

stages of metamorphism) ejected from Monte Somma. 
A large series of Precambrian rocks from North Wales 
were contributed by Dr. Hicks; and a series of Monian 
rocks and slides, illustrating the various methods of meta- 
morphism and their results, with regard to Anglesey rocks, 
by Professor Blake. Professor Prestwich, the president, 
sends a collection of plants and marine fossils from the 
coal measures of Coalbrook Dale, together with some 
peculiar types of flint implements from the Quaternary 
river drifts of France and England. From the office 
of the Geological Survey of Italy a large number of 
maps and rock specimens were sent ; and Professor Judd 
showed a very interesting collection of samples from 
the borings in the Nile Valley conducted by the 
Royal Society. Dr. G. J. Hinde exhibited a number 
of specimens of siliceous rocks from the carboniferous 
strata of Yorkshire. Ireland, Wales, and Spitzbergen, 

showing their derivation from the remains of siliceous 
sponges. A very large and remarkable series of 
palzeolithic implements from ‘various localities, British 
and foreign, were contributed by Dr. John Evans ; and an 
unusual collection of objects illustrating the stone-age 
deposits of Crayford were sent by Mr. Spurrell. Mr. Mark 
Stirrup brought together a series of boulders found 
in thecoal measures of Lancashire, and there was also 
exhibited a large collection of wonderfully preserved 
fossil plants from the Eocene formation of the Isle of 
Mull. Some interesting specimens of spheroidal con- 
cretions occurring in granite, and others of Itacolumite, 
or flexible sandstone, were sent by Dr. Hatch and Mr. 
R. D. Oldham respectively. The exhibition was too large 
to be described at all exhaustively, but the foregoing re- 
marks will supply an indication of its scope and 
interest. 

The entire arrangement and organisation of the ex- 
hibition were in the hands of Dr. Hinde and Mr, J. Teall, 
together with several voluntary assistants. 
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SCIENTIFIC TABLE TALK. 

By W. Martiev Wituams, F.R.A.S., F.C.S. 

Nearty allied to the glacier tables described in my 
last are the glacier cones, but their history is rather 
more complex and very interesting. The glacial ice 
river is a paradoxer, some of its doings contradicting 
point blank the orthodox proceedings that are predicated 
as those of ordinary rivers. Thus on the glacier heavy 
masses float and even rise above the general level, while 
such filmy trifles as a fallen leaf or dead butterfly sinks to 
considerable depth, because it is filmy. 

A dead butterfly falling on a glacier digs its own 
grave, and then raises a monument to its own memory, 
the height of such monuments varying from 6 to 8 
inches to 6 and 8 feet, with about the same diameter at 
the base. 

But what have butterflies to do on glaciers ? the 
reader will ask. The answer is that their business there 
is simply to die. They are carried by the wind from the 
fields and gardens below, are killed by the cold, and fall 
upon the ice. They are even found on the nevé far above 
the glacier. When I ascended Mont Blanc, two were found 
on the Grand Plateau at an elevation of about 12,000 
feet, and were kept as memorials of the ascent by the 
junior guides who found them. They are commonly 
found in making such ascents. 

Most of my readers will remember Franklin’s cele- 
brated experiment of placing pieces of cloth upon snow 
exposed to winter sunshine, how they thawed the ice 
beneath and sunk to depths varying with their colours. 
The loose superficial structure of a butterfly coated with 
microscopic feather scales is a remarkably good absorber 
of radiant heat, and being exposed to the summer sunshine 
acquires a high temperature. 

As the heat thus absorbed readily passes through so 
thin a filmas the butterfly’s outspread wings, the ice 
“below them is more rapidly thawed than that of the less 
absorbent naked ice around, and thus a hollow is formed 
under the butterfly, into which it sinks, while heavy 
masses of rock protect the ice below them and, as 
already explained, stand above the general level on 
moraines and ice cones. 

Let us now consider how the butterfly sinks, and the 
necessary consequences that follow such sinking. On 

| a glacier with so little slope as the Unteraar the hollow 
under the butterfly remains filled with water, and the 
butterfly rests lightly on the bottom of this little pool. The 
thawing action continues as at first, so long as the depth 
is small enough for the radiant heat to pass effectively 
through the water. 

After this another and very different action com- 
mences. The temperature of water in contact with ice 
is 32° Fah. When raised any temperature between 
32° and a fraction above 39°, its density increases 
proportionately, and therefore the water thus warmed 
will sink below other water remaining at 32°. 

The watery grave of the butterfly when exposed to 
the rays of the summer sun is superficially warmed, but 
immediately the temperature of the surface water ex- 
ceeds 32°, it sinks, and cooler water rises to take its 
place. The warmer water in its downward course 
strikes and thaws the ice walls and bottom of the grave, 
and thus continually digs it wider and wider and 
deeper and deeper, but this widening and deepening 
does not occur equally on all sides. The south wall of 
the grave is in shadow from about 6 a.m. to about 
6 p.m., most deeply so at midday, when the sun is 
working the most effectively. The solar grave-digging is 
therefore the most vigorously conducted on the north 
side of the excavation, both as regards walls and bottom. 
It is thus elongated northwards, and deepened on the 
north side. This proceeds to such an extent that the 
bottom of the grave becomes a rather steep incline, from 
due north upwards to due south, in the direction of the 
longer axis of the now elliptical pool. 
We were shown several of these in various stages of 

development. Into those that were far advanced we 
thrust our alpenstocks, which, after a little preliminary 
reeling, stood aslant, pointing due south with remarkable 
accuracy, and also pointing upwards with a -respectable 
approximation to sun’s meridian attitude at the place and 
season. This is easily understood when we reflect upon 
the action above described. The stick falls to the lowest 
point it can attain; in doing so its lower part occupies 
the deepest end of the elliptical pool, and it leans against 
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the longest incline of the wall, which extends from north 
to south. 

These pools have accordingly received the name of 
meridian-holes (¢rous meridionales). By their aid a 
traveller in a fog, and without a compass, may at once 
find his geographical bearings. 

It is easy to understand that this kind of excavation 
may be carried on much further. So long as the water 
ean freely circulate, the warmer water will continue to 
sink from the surface, and, when it is cooled down to 
freezing point by its work of thawing, will rise again, 
and this circulation may continue toany extent. Insome 
instances it does so continue for a long time, and thus 
the little meridian hole grows toa deep, wide pit in 
which some of the meridional features become partially 
obliterated, but the elliptical form remains. On the 
Unteraar glacier I saw several of these quite large 
enough to justify the name given to them by our merry 
mentors, who called them Baignoives, or bathing tubs, 
and invited us to use them freely. Agassiz describes 
examples reaching a length of 10 to 12 ft., a breadth of 
3 to 4 ft., and depth of 20 ft. He calls them “ Wasser- 
becken,” water basins. 

The ablation or thawing down of the glacier described 
in my last necessarily supplies a large quantity of super- 
ficial water. During the summer day-time the glacier 
is alive with rills and streamlets of varying dimensions, 
flowing along furrows of their own making, but their 

_course is usually short, in many glaciers very short. 
They usually flow on until they reach a crevasse or 
chasm, such as abound on the steeper glaciers; then 
pitch down this to contribute to the waters of the sub- 
glacial tunnel which traverses the bottom of every glacier. 

__. But the Unteraar glacier being so nearly level has but 
few crevasses, and these are far between; therefore it 
becomes easily possible for such rills to encounter a 
baignoire. Two opposite results follow from this. If 
the water of the streamlet is moderately clear it deepens 
the pit, and may go on thus deepening it until it forms a 
deep well in the ice, that may even reach to the bottom 
of the glacier. This occurs when the quantity of clear 
water is great. Such wells are named frous de cascade, 
as when fully developed, and reaching the bottom 
of glacier, all the water they contained in their bathing- 
tub stage is drained away, and flows under the ice. 
Thus the baignoire is converted into a deep hole with 
perpendicular crystal sides, down one part of which an 
eroding cascade is falling. Agassiz measured the depth 
of one of these near to the Hotel des Neufchatelois, and 
found it 260 metres (853 feet) deep, thus affording a 
measure of the thickness of the ice at that part. 

If the rill that falls into the baignoire carries with it 
much sand and gravel the butterfly’s monument is 
erected. How this comes about may in the meantime 
stand as a physical problem for my readers to work out, 
and compare their solution with that which I shall supply 
next week, 

+ SIS 

GASEOUS FUEL. 
A Paper Reap By Mr. J. Emerson Dowson, M.Inst.C.E., 

BEFORE THE MECHANICAL SCIENCE SECTION OF THE 

BritisH ASSOCIATION. 

(Continued from page 309.) 
Z|72 determine the working cost of a gas engine driven 

with this generator gas, compared with a steam 
engine and boiler, the more simple and direct way is to 

take in each case the weight of fuel used per h.p. per hour, 
as it is no more necessary to determine the volume of gas 
consumed than it is to know the volume of steam used. 
We have already seen that with this gas the fuel con- 
sumption of several Otto engines doing practical work in 
different places averages only 1% lbs. per indicated h.p. 
per hour. The wages of the attendant, the cost of 
repairs, and the other working expenses are about the 
same as with a steam engine of equal power. The great 
difference is in the consumption of fuel, and to make an 
exact comparison I have taken the returns last published 
by the Manchester Steam Users’ Association, for all 
engines indicating under too h.p., for which the net 
fuel consumption is given. The details of these returns 
will be found in Appendix II. of my Institution of Civil 
Engineers paper before referred to, and from these it 
appears that the average fuel consumption is 7 lb. per 
indicated h.p. per hour. If, however, an average be taken 
of 5 engines, each indicating 20h.p., the fuel consumption 
will be over 11 lb. per indicated h.p. per hour. It is 
instructive too to note what Sir Frederick Bramwell said 
on the fuel consumption of steam engines in actual work, 
in his address (January, 1885) as President of the Institu- 
tion of Civil Engineers. He said :—“In an investigation 
instituted last year by the Corporation of Birmingham, 
when considering whether they should approve of a pro- 
posal to lay down power-distributing mains throughcut ~ 
their streets, it was found on indicating some six non- 
condensing steam engines, taken indiscriminately from 
among users of power, and ranging from 5 nominal h.p. 
up to 30 nominal h.p., that the consumption in one 
instance was as high as 27°5 lb., while it never fell 
below 9°6 lb., and the average of the whole was as much 
as 18'1 lb. per indicated h.p. per hour.” 

It is quite true that in competitive trials at the Royal 
Agricultural Society’s shows the fuel consumption of the 
best portable engines working under the most favourable 
conditions for a short time is slightly under 2 Ib. per indi- 
cated h.p. per hour, but this result can only be obtained 
by the mostcareful nursing ofthe fire by highly-paid skilled 
attendants who salt the fire, so to speak, with a slight 
sprinkling of coal at very frequent intervals. In any 
case we may safely say that with gas power the fuel con- 
sumption under ordinary working conditions is at least 
50 per cent. less than with non-condensing steam engines 
of equal power. With gas there is the further advantage 
that it can be conveyed to any part of the works without 
appreciable condensation, that separate engines can be 
used for different lines of shafting, and that any depart- 
ment working overtime can have its engine supplied with 
gas from a single generator. With steam, however, there 
is much condensation if it be carried far, and much loss of 
fuel if a large boiler has to be fired to keep a small 
amount of shafting at work. 

I have so far confined my remarks chiefly to the appli- 
cation of improved generator gas to motive power, and 
there is no doubt that the recent departure in this branch 
of mechanical science is one of great importance. Iam, 
however, glad to add that a considerable advance has also 
been made in the use of this gas for heating of various 
kinds. 

At the Gloucester County Asylum it has been in 
daily use for a variety of purposes for about five years. 
All the kitchen work for the staff and inmates is done 
with it, and there is no ordinary fire in the kitchen. 
About 300 quartern loaves are baked with the gas every 

day at a cost of about one shilling only for fuel. The gas 
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is also used for two 12 h.p. (nominal) Otto engines, which 
pump water, and drive a dynamo for electric lighting. 
The average cost of the gas is about 2d. per 1,000 c. ft., 
including wages, repairs, and all incidental expenses, or 
about 8d. for the equivalent of 1,000 c. ft. of ordinary 
lighting gas. The anthracite costs about 13s. per ton, 

This gas is used on a large scale at the cocoa works 
of Messrs. Van Houten & Son, of Messrs. Cadbury 
Brothers, and of Messrs. Russ-Suchard & Co. Careful 
trials at the firstnamed works showed that the cost 
was under 13d. per 1000 c. ft., or only 63d. for the 
equivalent of 1000 c. ft. of the town lighting gas, 
with which comparative tests were made. The anthra- 
cite costs 16s. per ton. 

Messrs. Onderwater & Co., of Dordrecht, use the gas 
for heating the drying chambers in their large starch 
works. Messrs. Guittet, of Herblay. have for some 
years used it for making varnish, and they not only 
effect a considerable economy, but they avoid risk of 

gas of this kind can be and has been produced and 
applied successfully, and there is every reason to believe 
that its use will extend, especially as the gas-making 
apparatus is easy to work. Iam not at liberty to state 
the annual saving effected by several firms who use the 
gas, but it is very considerable. The cost of the gas 
somewhat depends on that of the fuel and on the scale of 
working, but, speaking generally, the equivalent of 
1,000 c. ft. of ordinary lighting gas costs from 6d. to Is. 
Compared with solid fuel, gas has certainly many advan- 
tages—it is under complete control, the heat derived 
from it can be kept constant or varied at will, it is com- 
paratively easy to insure complete combustion with but 
little chimney draught, it is more economical, and 
there is an entire absence of smoke. When solid fuel 
is used, it is necessary to introduce more than twice the 
quantity of air theoretically required for combustion, in 
order to drive away.the products of combustion and to 

insure a sufficiency of oxygen being brought into contact 

Fic. 3—THE Dowson Gas PLANT ON A LARGE SCALE, AS USED AT THE COCOA WoRKS 
oF MEssrs. VAN HOUTEN AND Son, HOLLAND. 

fire from the boiling over of the oil and gums, and this 
of itself is an important consideration in varnish works. 

The gas is also used by the Société Nestlé for solder- 
ing their condensed milk tins, and more recently it has 
been adopted by Messrs. Huntley, Bourne, and Stevens, 
of Reading, not only for soldering biscuit tins, but for 
heating a large number of ovens in which japanned and 
varnished goods are baked. 

Messrs. Hillman, Herbert, and Cooper use it at their 
Coventry works, and in Germany, for brazing with blow- 
pipes the joints of bycicles and tricycles as well as for 
enamelling. 

On the Continent several firms use the gas for singe- 
ing silk yarns and textile fabrics. It is also used by 
several linen manufacturers in the North of Ireland for 
stentering, which was formerly done with hot air. 

This gas is also used for melting type metal, for 
heating hat forms, and for other work in a hat manufac- 
tory. It has also been adopted for glass-blowing in an 
electric-lamp factory, and for many other industrial pur- 
poses. I have, however, mentioned enough to show that 

with the surfaces of the fuel. This large supply of air 
can only be drawn in by a strong chimney draught or 
other artificial means, and this causes a very rapid with- 
drawal of heat from the fire. Further than this there is 
invariably some escape of smoke and partially burat 
carbon in the form of carbonic oxide. 

It isadmitted that there is a demand for fuel gas, but 
for many purposes the ordinary lighting gas is too ex 
pensive, and the mere fact that it is made for light- 
ing renders it so expensive. The percentage of illu- 
Minating constituents in coal gas is indeed very small 
—z2o candle-power gas containing about 63 per cent., and 
16 candle- power gas, as in London, containing only 
about 4 per cent. The remaining 933 or 96 per cent. is 
composed of non-luminous heating gases, but the addi- 
tion of this small proportion of illuminants adds greatly 
to the trouble and cost of producing the gas, and any 
great reduction of its present cost is improbable. It is 
therefore rational to suppose that for fuel purposes the 
lighting constituents should be dispensed with. . 

Assuming that we have a good and cheap fuel gas 
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there remains the question of how to apply it advantage- 
ously to whatever has to be heated, and here I regret to 
say difficulties often present themselves. It is one thing 
to have a combustible gas, but quite another to find 
suitable apparatus to be heated with it. Take for 
instance the case of a circulating boiler for heating a build- 
ing—there is not one suitable for gas. There are a few 
very ingenious little boilers for heating a small quantity 
of water, but as it would be too costly to heat a large 
one with town gas there has hitherto been no induce- 
ment for boiler-makers to trouble about a large size. In 
fact, the pioneer of gaseous fuel not only has to provide 
the gas, but in most cases he has -also to devise the 
means of using it for the different purposes required. I 
have often been asked if generator or water gas can be 
used economically for heating ordinary steam boilers, 
and I have always felt obliged to answer in the negative. 
I have seen examples of nearly all the water gas pies 
used in the United States and elsewhere, and I am 
aware that several attempts have been made to heat 
boilers with gas of this kind, but so far as my knowledge 
goes none of them have been successful from an econo- 
mical point of view. In the first place, if the flames 
come in contact with the comparatively cool surface of the 
boiler, there is such a rapid withdrawal of heat that 
some of the gas does not attain the temperature neces- 
sary for its combustion. In the next place there is no 
overlooking the fact that there must be a considerable 
loss of heat when the incandescent mass of fuel is en- 
closed in a gas generator, away from the boiler, instead 
of being on a grate within, or immediately under the 
boiler. I venture to think that the true solution of this 
important question is to be found in the production of 
gas within the boiler itself, and not in a separate appara- 
tus. The mass of incandescent fuel would then assist 
by conduction and radiation in heating the boiler. 

Reviewing the subject generally, I think it will be ad- 
mitted that if the progress made has not been rapid, it 
has at least been sure, and, judging by experience gained 
in several countries, I find that more attention is given 
to gaseous fuel every year. It is a subject, too, that is 
now much better understood technically than it was only 
a few years ago, and my belief is that every vear will 
see gas more largely used. Speaking more particularly 
of my own contribution to the subject, it is only right 
that I should acknowledge my-indebtedness for the en- 
couragement I met with when I read my first paper on 
the subject in 1881. It has often occurred to me since 
that my own experience in this respect may be taken as 
a fair illustration of one of the practical advantages of 
the British Association meetings to a beginner, whose 
success must depend to a great extent on the help he 
derives from useful criticism and advice. 

SS 

THE VOLCANIC ERUPTION IN JAPAN. 

“[ HROUGH the courtesy of the editor of the Pall 
Mall Gazette we are enabled ‘to give our readers an 

account of this catastrophe, together with some illustra- 
lions of its effects. The correspondent of that paper 
writes :— 

On the morning of the 16th instant the appalling news 
reached Tokyo that an enormous volcano had exploded 
somewhere in the north of Japan, killing and wounding 
a thousand people. Japan is the earthquake country of 
the world, but familiarity with cataclysms, as experience 

has shown, breeds anything but contempt, the moral 
effect of them being cumulative rather than diminishing ; 
and this news was received with something like conster- 
nation, as possibly foreshadowing a general renascence 
of volcanic activity. The outbreak had occurred in a 
group of three mountains, in a remote part of the interior, 
forming part of the great volcanic ridge running north 
and south ‘through the country, the chief of them being 
Bandai-san, situated on the shore of Lake Inawashiro, 
in the province of Iwashiro, in the perfecture of Ken of 
Fukushima, about two hundred miles north of Tokyo 
and midway between sea and sea.” Besides the difficulty 
of obtaining accurate information, such an event is among 
the very rarest experiences of life, and a party was 
hastily formed to visit the scenes of the catastrophe. 
We left at daylight the next morning, and before we 
came back we had seen things to dwarf the most extra- 
vagant visions of a disordered imagination, and the 
mere memory of which is enough to render the solid 
earth unreal beneath one’s feet. To attempt to describe 
them is to try to draw upon the heavens with one’s pen. 

One of the excellent lines of railway in Japan runs 
from Ueno, on the outskirts of Tokyo, nearly due north 
for 224 miles, passing through the province of Fukushima. 
Nine hours in the narrow-gauge cars, which are midway 
between the English and American models in their con- 
struction, brought us to the little town of Motomiya, 
which was the limit of the itinerary we had been able 
to determine upon before leaving Tokyo. From here we 
set out next morning for a ride of about thirty miles in 
jinrikishas to the village of Inawashiro, from which 
Bandai-san could be reached on foot or on horseback. 

From the village of Iwanimura, which we reached at 
eight o’clock, every mile took us uphill and the landscape 
rapidly became more broken and rugged, until in two 
hours’ time, when. we ran into the village of Takatama, 
the country resembled the rolling foothills of the Rocky 
Mountains, except that instead of being bare and brown 
it was covered to the hill-tops with brilliant verdure. 
Here we received our first information of the eruption. 
A terrible noise, the people said, had reached them, last- 
ing nearly an hour, and they had all deserted the village 
and fled, expecting to be overwhelmed. But the noise 
was all, and by and by they returned. At Takatama 
we were nearly half way to Inawashiro. Here the 

\ peasants were engaged in-the culture of silk; hundreds 
of flat mat-baskets filled with bushels of cocoons lay 
about the houses, and through every door we caught a 
glimpse of men and women reeling the silk thread upon 
primitive wooden spinning wheels. | 

' The road had now become very bad and hilly. Soon 
our men stopped at the foot of a broken ascent and 
pointing upwards told us that there was a short cut for 
us, while they must go round by the road. The climb 
was several hundred yards at an angle of forty-five 
degrees, by the side of'a cascade which "poured out of a 
round hole a few yards from the top. When we reached 
the top we found that this. was fed from an irrigating 

‘canal four or five. miles long from Lake Inawashiro, 
excellently, built and bridged with stone and provided 
with admirable modern sluice-gates. That the remote 
parts of the country should thus contain public works of 
first-class engineering reflects great credit on the 
Japanese authorities. At our next halting-place, the 
village of Yamagatta, on the shore of Lake Inawashiro, 
the dark group around Bandai-san lowered more dis- 

ctinctly in sight to our right; and an obliging Japanese 

—_~ 
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official, already on his way back from the scene, drew 
plan after plan of the catastrophe for us with his pen and 
little box of water-colours, as deftly and rapidly as only 
a Japanese can. At four o’clock we left him and pushed 
on round the lake, over a road so bad that it Was con- 

Paes 

uninjured side of the mountain that we proposed to 
ascend, and for the first five miles our road was smooth 
and shaded, leading us throngh pleasant ascents and 
between cultivated fields. Then we struck off into the 
short green scrub, and three miles of this, along a 

THE EDGE OF THE PRECIPICE, 

stantly necessary to walk, until at last it degenerated into 
a mere path among the narrow paddy-fields. 

On reaching Inawashiro at last, at the farther end ot 
the lane, we found that accommodation, not palatial 
perhaps, as the village is a small and poor one, but 
much the best to be had, was provided for us. 

| 
| 
| 

narrow track used by the peasants when cutting fodder 
for their horses, brought us to the beginning of the 
ascent proper. The climb now became really fatiguing ; 
it was so steep that an alpenstock was almost necessary, 
and occasionally hands had to come to the rescue of feet ; 
the path wound in and out round trees and over torrents 

THE BRINK OF THE CRATER. 

The village of Inawashiro, from which we started next 
Morning, is situated at the base of the volcano opposite 
to that on which the violence of the eruption expended 
itself, and therefore it escaped injury. It was up this 

and stones ; recent rains had made it slippery with mud, 
and all the while a tropical sun was beating straight 
down upon our heads. 

For an hour and a half, tov, there were no more sizns 
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of a-voleano than there are in Kent or the Catskills ; 
them suddenly our leaders stopped short. We looked 
about us; there was a smell of sulphur in the 
air; the leaves at our side were coated with im- 
palpable grey ashes; and there, within a few steps, was 
a small crater twenty feet wide, a conical hole blown out 
as though a hundred pound shell had exploded under- 
ground. The first burst had of course exhausted the 
slight volcanic energy at this point, and the bottom of 
the craterkin was entirely closed. Curiously enough, 
too, the explosion had been in a lateral direction, trees 
and shrubs having been blown away, and those left half 
buried in mud, while a fine tree directly over head was 
not only uninjured, but not even bespattered. It was 
only a small affair, but it was our first sight of the actual 
operation of the volcanic forces of nature, the most 
mysterious and dreadful forces that man knows, and a 
thrill ran through us as ‘we stood around the mud hole. 

Then we resumed our climb and half a mile more 

brought us to the midst ofthe volcanic activity. In every 
direction were crater-like; holes of different sizes; the 
trees had been twisted off, and split and buried and 
hurled about; fiveCor six inches of sticky grey mud 
covered everything; we sank ankle-deep in it at every 
step, and every now and then, as we still climbed, one 
of the party would struggle back as he found himself 
sinking deeper, and shout\a warning to the rest to avoid 
the dangerous spot. Pools of.dark yellow sulphurous 
water, small lakes some of them, had been formed wher- 
ever the soil was flat enough for water to rest, and of all 
the bright turf and foliage which had beautified the spot a 
few days before, not a single blade or square inch of 
green was left. It would be impossible—so, at least, we 
thought then—to imagine a more complete picture of 
utter desolation than this grey and stinking wilderness, 
all the more terrible that the form, of landscape was 
vaguely preserved in it, just as a mutilated corpse is the 
more horrible because it cannot mask entirely the 
graciousness of the living body. Silently and _ labori- 
ously, panting and perspiring, we plod upwards, watch- 
ing every heavy step. We are in ingle file, a guide 
leading, and I am third in the line. (Smee we cannot 

~ get much higher, for the mountain seerns to end abruptly 
jastabove us. The guide is on the top, the man behind 
him struggles up, seeking a place for his feet. 

he railses his head, his body being half above the edge, 
he stgps short like aman shot, and slowly and in an awe- 
sie tone the words fall from his lips—“‘ Good God ! ” 
Those of us below shout to him to pass on, and in 
irresistible excitement and curiosity we scramble up 
any Howe 

We found ourselves standing upon the ragged edge of 
what was left of the mountain of Bandai- san, after two- 
thirds of it, including of course the sumninit, had been 
literally blown away and spread over the face of the 
country. Or, to employ the terminology of geometry, 
the’original cone of the mountain had been truncated at 
ah acute angle to its axis, and we were standing upon 

‘the flattened apex of the resulting cone. It must be 
borne in mind, of course, that we had of necessity ap- 
proached the focus of the eruption from behind, the 
voleanic energy having exerted itself laterally and not 
vertically. From our very feet a precipitous mud slope 
fell away for half a mile or more till it reached the level : 
at our right, still below us, rose a mud wall a mile long, 
also. sloping down to the level, and behind it was 
evidently the crater, for great clouds and gusts ef steam 

Then, as | 

were pouring over it; 
table-land of mud, on which a few pools had formed. 
But before us, for five miles in a straight line, and en 
each side nearly as far, was a sea of congealed mud, 
broken up into ripples and waves and great billows, and 
bearing upon its bosom, like monstrous ships becalmed 
upon the fantastic ocean of some cyclopean nightmare, a 
thousand huge boulders, weighing many hundred of tons 
apiece. The sunlight was reflected in weird tints from 
the pools and lakes ; one larger Jake was all that was left 
of a river buried at a blow; where the mud had been 
coated with ashes it was of a dull grey tint, elsewhere in 
spots it was dark red ; on one side of this awful expanse, 
a couple of miles away from us, a stretch of bright green 
meadows sparkled in the sun; on the other a dark pine 
forest showed how the sea of mud had rolled up to its 
foot and actually stopped there, almost touching the 
trunks of the trees; and straight in front of us, five 
mileS’ away, we could just discern an exit into a long 
green valley behind which again rose ine mountains, 

range upon range. 
(To be continued.) 

SSS 

MUSEUMS AND THEIR ARRANGE- 
MENT. 

OUR contemporary, A/umboldt, gives a very interesting 
summary of a memoir on this subject by F. W. 

Haacke. Leaving on one side collections of artificial pro- 
ducts, he distinguishes four orders of true museums, in 
each of which he proposes a separation of the collections 
for scientific research from those intended for popular 
instruction. The popular department would consist of 
two main divisions. The first of these divisions would 
show the composition of the individual animal, of 
subordinate elements, cells, tissues, organs, and systems 
of organs. Where natural preparations are not to be 
had, their place must be supplied by drawings and 
models. Here also come collections illustrative of 
anatomy and ontogeny. Then would follow the faunz 
of a meadow, a forest, a pool, the inmates of an oyster- 
bank, a bed of sea-weed, or a coral reef. 

The second main division is made up of the systematic 
geographical and paleontological collections. The 

“systematic collection gives a general view of the forms 
of the animal world ‘in genera and families. The geo- 
graphical collection should show the characteristic fauna 
of each main region, as described in Wallace’s “ Geo- 
graphical Distribution of Animals.” The palzeontological 

‘division would show the fauna of each successive 
geological formation. 
We may here pause and ask how many museums are 

there in the world which place at the disposal even of 
the professed naturalist, a system of collections such as 
Haacke hopes to display to the general public ? 

Haacke rightly insists that presents which are not in 
harmony with the purpose of the museum should be . 
declined, as they take up room, of which there is always 
a deficiency, and involve useless work. A friend of ours, 
in visiting a provincial museum, was once most unplea- 
santly struck at seeing in a glass-case a pair of breeches 
which had been worn by a foreign nobleman who at one 
time resided in the district ! 

The four orders of museums are such as respectively 
embrace the products of the world, of an empire, a 
province, or a parish. 

beneath us on our left was a little, 
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General otes. 
SANITARY PRECAUTIONS IN FRANCE.—The Consultative 

Committee of Public Health in France (Cosmos) has 
interdicted the use of benzoic acid as well as that of 
salicylic acid as an antiseptic addition to articles of food 
and drink. The committee has also decided against 
alloys of lead for capsuling bottles. 

Votcanic Eruptions.—Advices from the Philippine 
Islands, via Hongkong and Yokohama, received at Queens- 
town on Saturday morning, state that over 300 lives were 
lost in those islands by the eruption of an old volcano, 
named Mayon, at the latter end of July. Several hun- 
dreds of houses were also destroyed by the lava and 
ashes, and the natives were ina state of panic. Volcanoes 
in the islands of the Bissayar group were also in a 
violent state of eruption, and it is thought there has 
been a terrible loss of life. The news was brought to 
Queenstown from New York by the Umbria. 

ERUPTION OF SrromBori.—Captain Hammond, of the 
steamship Duchess of Sunderland, reports that on the 
rath inst., while on a voyage to Venice, he noticed that 
the volcano Stromboli was in a state of eruption. Ordi- 
narily nothing but thin vapour is observed to proceed 
from the mountain, but on this occasion a huge flame 
eclipsed the stars. At an altitude of 7 deg. the upper 
portion of the flame burst into countless glowing par- 
ticles. The deck of the steamer was covered with dust, 
and the steamer was enveloped in dusty cloud for a 
distance of ten miles. a 

Ascent or Mount Ersurz.—On the 25th ult. the 
ascent of Mount Elburz was successfully made from the 
eastern side by Baron Ungern Sternberg. In notifying 
the event to the Tiflis Geographical Society, the Baron 
wrote :—‘‘ We set out at 11, and crossed the glaciers 
Iriktchat, Atrium, and Djelkaoughenkes, hitherto deemed 
impassable. At an altitude of 15,200 feet I discovered 
an enormous crater. We passed three nights on the 
mountain at the different heights of 9,000, 14,760, and 
17,840 feet. At the last height we passed through a 
terrific snowstorm. Breathing was not attended with 
any great difficulty. The health of my men has been 
good. I descended by the southern side between Azaou 
and the Terek.” 

Discovery or Nuccets 1n Austratta.—The Melbourne 
Argus states that a nugget, weighing 386 ozs., and esti- 
mated to yield 375 ozs. of pure gold, was, on July 23rd, 
discovered in the workings of the Burnt Creek Company, 
Dunolly. This is the largest nugget found since July, 
1887, when one weighing 617 ozs. was unearthed in the 
Midas claim. Two months previously a nugget 169 ozs. 
in weight was discovered in the ground of the same 
‘Company. These are the three largest nuggets found in 
the colony since August, 1880, when one weighing 330 
ozs. was found in Shicer’s Gully, Wedderburn. A report 
was also received by the Secretary for Mines (Mr. C. W. 
Langtree) that a party of miners at Wedderburn, at 6 ins. 
below the surface, had dug up a nugget 44 ozs. in weight. 

Tse Krakatoa Eruprion._—The report of the Com- 
mittee of the Royal Society appointed to inquire into the 
history of the great Krakatoa eruption is now in the press. 

the eruption, and an essay on the nature and distribution 
of the ejected materials, by Professor Judd; papers on 
the air waves and seismic sea waves caused by the erup- 
tion, which, it will be remembered, was the most tre- 
mendous instance known in modern times. The general 
public will be most interested, however, in the report of 
the evidence collected from all quarters of the globe on 
the unusual optical phenomena of the atmosphere 
observed in 1883-86, including twilight effects, sky-haze, 
coloured suns, and coronal appearances, supposed to have 
been due to the presence of Krakatoa volcanic dust float- 
ing in the upper regions of the air. 

Japanese Lacquer For Iron Suips.—The Japanese 
Admiralty has finally decided upon coating the bottoms 
of all their ships with a material closely akin to the 
lacquer to which we are so much accustomed as a 
specialty of Japanese furniture work. Although the pre- 
paration differs from that somewhat commonly known as 
Japanese lacquer, the base of it is the same, viz., gum 
lac, as it iscommonly termed. Experiments, which have 
been long continued by the Imperial Naval Department, 
have resulted in affording proof that the new coating 
material remains fully efficient for three years, and the 
report on the subject demonstrates that, although the first 
cost of the material is three times the amount of that 
hitherto employed, the number of dockings required will 
be reduced by its use to the proportion of one to six. A 
vessel of the Russian Pacific fleet has already been 
coated with the new preparation, which, the authorities 
say, completely withstands the fouling influences so 
common in tropical waters. It occupied the native in- 
ventor for many years to overcome the tendency of the 
lac to harden and crack, but having successfully accom- 
plished this, the finely polished surface of the mixture 
resists in an almost perfect degree the liability of bar- 
nacles or weeds to grow, while presumably the same high 
polish must materially reduce the skin friction which is 
so important an element affecting the speed of iron ships. 
The dealers in gum lac express the fear lest the demand 
likely to follow on this novel application of it may 
rapidly exhaust existing sources of supply.—Scientific 
American. 

Tue INTERNATIONAL METEOROLOGICAL CoMMITTEE.— 
This committee held a meeting at Zurich, in the Poly- 
technikum, from the 3rd to the 5th of this month. The 
most important point on which action was taken was 
the subject of future meetings to be held instead of 
Meteorological Congresses organised by diplomatic 
means. The following resolution was adopted :—“ The 
committee, in view of the circumstance that the assem- 
bling of an international meeting, of the same character 
as the congresses of Vienna and Rome, presents great 
difficulties, considers that the commission it received at 
Rome is exhausted, and that it ought to dissolve itself. 
At the same time, in order to continue the relations 
between the different meteorological organisations, which 
have been productive of such good results during a 
series ot years, the committee appoints a small bureau, 
with the duty of using its best endeavours to bring about, 
at some convenient time, an international meeting of 
representatives of the different meteorological services.” 
By a subsequent resolution the bureau was made to con- 
sist of the President and Secretary of the committee 
(Professor Wild and Mr, Scott). Among other matters 

It will contain an account of the volcanic phenomena of {| on which action was taken may be mentioned Cloud 
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Classification. It was decided that the proposals of 
Messrs. Hildebrandsson and Abercromby were not ripe 
enough to be recommended for general adoption. Meteor- 
ological Information from Travellers.—On the motion of 
Dr. Hann, certain rules were laid down, to be recom- 
mended to all geographical societies, etc.,as to the con- 
ditions which must be observed in order to render 
published records of meteorological observations of any 
real service to meteorology. These relate to instruments 
and their corrections, exposure, methods of calculations, 
etc. 

ELectRIcCAL PHENOMENON.—A curious electrical phe- 
nomenon observed from the Danish steamer Consfantin in 
the North Sea in February last, and its effect upon the 
vessel’s compass, has been the subject of research by a 
Danish physicist, Herr Neergaard, from which we gather 
the following :—On February roth, at 5.30 a.m., when 160 
geographical miles off the Tyne, and steering E. 4 N., the 
weather being cloudy and variable with alternate calms 
and strong gusts of wind, the officers on watch observed 
two great clouds, whence flashes of lightning proceeded 
from time to time, approach each other, one coming 
from the N.E. and the other from S.W. Presently 
the clouds commingled, when a terrible clap of 
thunder rent the air, and a shock was felt on board 
the vessel so severe that all those on their legs below 
and on deck were thrown down, whilst the captain 
rushed on deck thinking that a collision had occurred. 
Simultaneously the vessel seemed to float in a sea of 
red fire and enveloped in red flames, whilst all pro- 
truding objects on board became tipped with a brilliant 
light. In a couple of minutes the red sheen disappeared, 
but for a long while afterward a strong smell of sulphur 
was experienced on board. The vessel was at the time 
steering straight on the clouds in question, and must 
have received the terrible electrical discharge full on the 
stem. However, all went well till the Scaw was 
reached, when it was found that through the phenome- 
non the ship’s compass showed a deviation of 1 deg., 
but when approaching Copenhagen on the following day 
it was discovered that the deviation had really been 
altered from 6°5 degs. west to 3 degs. east. It is need- 
less to point out the serious consequences such a devia- 
tion would undoubtedly have entailed at night. 

THE Pusric HeattH.—The Registrar-General’s return 
for the week ending September 15th shows that 
the deaths registered during that period in 28 great 
towns of England and Wales corresponded to an 
annual rate of 17°7 per 1,000 of their aggregate popula- 
tion, which is estimated at 9,398,273 persons in the 
middle of this year. The 6 healthiest places were 
Oldham, Wolverhampton, Leicester, Hull, Sunderland, 
and Bristol. In London, 2,488 births and 1,331 deaths 
were registered. Allowance made for increase of 
population, the births were 217, and the deaths 77, 
below the average numbers in the corresponding weeks 
of the last ro years. The annual death-rate per 1,000 
from all causes, which had been 17°5, 16 4, and 16:0 in the 
three preceding weeks, rose again last week to 16:2. 
During the 11 weeks ending on Saturday last the death- 
rate averaged 16°2 per 1,000, and was 3°8 below the 
mean rate in the corresponding periods of the ten years 
1878-87. The 1,331 deaths included 27 from measles, 
24 from scarlet fever, 18 from diphtheria, 31 from 
whooping-cough, 12 from enteric fever, 1 from ill- 

defined form of continued fever, 122 from diarrhoea and 
dysentery, and 1 from choleraic diarrhcea; thus 236 
deaths were referred to these diseases, being 19 below 
the corrected average weekly number. No death from 
small-pox was registered, the corrected average being 
6 ; no small-pox patients were under treatment in the 
Metropolitan Asylum Hospitals, and only 1 in the 
Highgate Smallpox Hospital, on Saturday last. In 
Greater London, 3,285 births and 1,671 deaths were 
registered, corresponding to annual rates of 31-0 and 
15°38 per 1,000 of the estimated population. In the 
Outer Ring 34 deaths from diarrhoea, seven from diph- 
theria, and five from “fever” were registered. Of the 
fatal cases of diarrhcea, 8 occurred in West Ham, 
and 3 in Richmond sub-districts. The 7 deaths 
from diphtheria included 2 in Croydon sub-district, 

THe Faro or Maracaiso.—Something like an intel- 
ligible explanation of the singular phenomenon which 
has been known since the conquest of South America 
as the Faro of Maracaibo is volunteered by Consul 
Plumacher in a recent report from that interesting 
quarter of the globe. The phenomenon consists of 
constant lightning without thunder, which has been 
observed from time to time by travellers, southwards 
from the bar at the entrance of the lake. Several 
theories have been put forward to explain the strange 
occurrence, and Codazzi, in his geography, supposes it 
to be caused by the vapours arising from the kot water 
swamps, situated about a league to the east of the mouth 
of the Escalante river, at the southern extremity of the 
lake. Consul Plumacher, however, ascribes the Faro to 
the immense amount of inflammable gas given off by the 
flows and deposits of petroleum. Writing on the infor- 
mation of some explorers who have visited the place in 
search of balsam copaibo, and who call it the Infernito, or 
little hell, the consul furnishes a description of this 
unknown but exceedingly rich region. A very large 
portion of the department of Colon, situated between the 
rivers Santa Anna, Zulia, and the Sierra of the Colum- 
bian trontier, is an uninhabited forest, very rich in 
asphalte and petroleum. Near the Rio de Oro, at the 
foot of the Sierra, there is a very curious phenomenon, 
consisting of a horizontal cave, which constantly ejects, 
in the form of large globules, a thick bitumen. These 
globules explode at the mouth of the cave with a noise 
sufficient to be heard at a considerable distance, and the 
bitumen, forming a slow current, falls finally into a large 
deposit of the same substance near the river bank. At 
a distance of little more than four miles from the con- 
fluence of the rivers Tara and Sardinete there is a 
mound of sand, from twenty-five to thirty feet in height, 
with an area of about 8,000 square feet. On its surface 
are a multitude of cylindrical holes of different sizes, 
which eject streams of hot water and petroleum with 
great violence, causing a noise equal to that produced by 
two or three steamers blowing off simultaneously. For 
along distance from the site of this phenomenon the 
ground is covered or impregnated with petroleum, and 
it is stated that from one only of these streams of 
petroleum a receptacle of the capacity of four gallons 
was filled in one minute. For one hour this would give 
a flow of 240 gallons, or 5,760 gallons in twenty-four 
hours. It is from this discharge that the gas, which 
Consul Plumacher considers to be the origin of the Faro 
of Maracaibo, issues. 
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SURFACE TENSION. 
(Continued from p. 314.) 

ITHIERTO we have operated only on masses of liquid 
relatively considerable, and having only one free 

surface. We may now mention new instances of tension 
furnished by small masses having two surfaces in contact 
with the air and capable of producing effects of a much 
more striking character. 

Fifth Experiment.—We take a litre of water in which 
have been dissolved twenty-five grammes of curd-soap 
and the same weight of sugar-candy. We plunge into 
it a wire frame, and then withdraw it. We find it occu- 
pied by a flat plate which seems to be without weight, 
so little is it bent. As it becomes attenuated, the con- 
t-actile force of the two surfaces predominates more and 
more. Let us place upon this plate a closed outline of 
cotton or silk thread. It may take any form, because 
there is a liquid film both within and without. But as 
soon as we burst the interior film the thread becomes 
perfectly circular (fig. 5). This is the effect of the 
combined tensions of the two surfaces of the remaining 
film. The thread takes the form for which the surface 
which it bounds is as great as the length of the thread 
permits, that is, a4 circle. 

Sixth Expertment.—My assistant, Professor Schoentjes, 
has endeavoured to modify this experiment, which I 
published in 1866. He takes not a simple thread, but a 
system composed ot solid rectilinear portions, ard por- 
tions of arbitrary form; according to Steiner’s theorem, 
the maximum surface bounded by such an outline is 
found when all the portions of arbitrary forms are arcs 
of one and the same circumference of which the solid 
rectilinear portions constitute so many chords. 

Prof. Schoentjes has realised such systems by means 
of cocoon threads passed into the small free channels of 
portions of the stems of fine graminaceous plants. Each 
time Steiner’s theorem has been perfectly verified when 
one of these systems has been placed upon a plane 
liquid film, and the inner portion has then been burst. 

(fig. 5.) 
The foregoing experiments have been made each with 

a single liquid. But it may be foreseen that if we bring 
in contact two liquids of different tensions there will be 
produced centripetal or centrifugal movements, according 
to the value of these tensions. 

If the two liquids mix like water and alcohol, the ten- 
sion of the surface of contact is null. Hence if we place 
upon water a drop of alcohol (2°5) or of ether (1:88), we 
observe a violent movement of extension, because the 
tension of water (7°5) greatly exceeds that of alcohol 
(2'5), or that of ether (1°88). After this spreading out 
the liquid retreats towards the point where it has been 
deposited. It is because the evaporation of the alcohol 
or the ether has cooled the subjacent liquid, which has 
thus a stronger tension than that of the more distant 
parts. 
When the two liquids brought into contact donot mix, 

as, for instance, oil and water, the surface common to 
these liquids has also a tension which cannot be neg- 
lected. 

If we place a drop of oil of turpentine (2:90), ot oil of 
lavender (370°), etc., upon pure water contained in a 
large vessel, we observe at once a rapid diffusion of the 
drop, which is transformed into a very thin film, often 
presenting the most beautiful colours. This diffusion is 
due to the fact that the tension of pure water (7°5) is 

greater than the sum of the tensions of the oil and of the 
surface common to the two liquids. 

As this rapid extension is accompanied by a fall of 
the temperature of the original drop, the film does not 
retain its form, but is subdivided into an infinity of very 
minute portions, forming sometimes small curvilinear 
polygons, and recalling the aspect of fine lace; this is 
what Mr. Tomlinson has called a “ cohesion-figure.” 
With oil of lavender the figure is soon broken up into a 
multitude of spots scarcely visible. 

The application of one drop or of two drops of oil upon 
water is generally sufficient to render the extension of a 
new drop impossible. This is because the surface ten- 
sion has become equal or inferior to the sum of the 
tensions of the oil and of the surface common to the two 
liquids. 

Since 1869 I studied this kind of phenomena very 
carefully, though Signor Marangoni, of Florence, had, 

Fic. 5. 

unknown to me, already given the explanation. If, upon 
the surface of pure water, we deposit a small fragment 
of a solid body which is more or less soluble, the equili- 
brium of the surface of the water is destroyed, and if the 
act of solution takes place unequally on different sides of 
the fragment the latter presents abrupt movements of 
translation and of rotation. 

Let us place, for instance, upon distilled water a 
flexible, closed outline (of thread), 25 or 30 centimetres 
in length, so that it touches the water on all its lower 
side without being submerged at any point. Let us 
then drop upon the surface of the water within the en- 
closure one or more small fragments of camphor. Im- 
mediately the fragments begin to rotate briskly, and to 
change their place, and the thread will arrange itself in 
a perfect circle. The interior liquid sometimes passes 
over the flexible outline at one or more points, when the 
entire circular film moves on the surface of the liquid. 
All these phenomena are due to the unequal distribution 
of the camphorated water, the tension of which is 4°5 
milligrammes. 

As regards the diffusion of oil upon water, I may be 
permitted here to mention an important application 
which I pointed out in1882. Let us remember that per 
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millimetre of length the surface of water experiences a 
tension of 7°5 milligrammes. Let us imagine a surface 
of water of one square millimetre, and ask what work 
must be expended in order to double this surface of one 
square millimetre. We have to overcome a Series of small 
forces the sum of which is 7°5 milligrammes, and to cause 
all the points of application of these elementary forces 
to describe a track equal to one millimetre. But as the 
work is exactly equivalent to the product of the intensity 
of the force of the track traversed upon the right line 
where the force exists we have to effect here a work of 
7°5 milligrammes-millimetres. This work expended will 
be found as available energy in the new square milli- 
metre of free surface; it is this energy of 7°5 milli- 
grammes-millimetres which I have called the potential 
energy of pure water. We must not forget that this 
energy resides in a layer of not more than —* millimetre 

in thickness. We thus comprehend than in the surface 
layer of the ocean there is stored upa mechanical power, 
of which nothing can give an exact idea. 

I suppose now that of two surface layers, equal and in 
juxtaposition, the one glides over the other by the action 
ofthe wind. The layer which is completely covered, 
will have lost its free surface, and with it its characte- 
ristic potential energy. Ifthe sliding is effected slowly, 
this energy will be replaced by an equivalent quantity 
of heat. But if the phenomenon takes place rapidly the 
lost potential energy gives rise to an increase of speed. 
If, therefore, the wind communicates to certain layers of 
the sea a greater velocity than it does to the neighbour- 
ing layers, the latter are covered by the former which in 
turn cover others more remote, and so on. This is why 
each wave in the course of formation is composed of 
portions whose velocities are greatest towards the top. 
When the wind is violent the acceleration of velocity 
produces upon each wave a crest which becomes more 
and more prominent, and which finally breaks. 

Hence it follows that any cause which prevents the 
sliding of superficial layers of the waters of the sea one 
over the other, will constitute an obstacle to the gradual 
increase of the vis viva of the liquid masses. 

But just such a cause is found in oil which covers the 
surface of the sea over a sufficient extent; in virtue of 
its low specific gravity it always rises to the surface 
and renders the sliding of one layer over the other im- 
possible. This explains the seemingly mysterious effi- 
cacy of oils capable of being spread out in films of an 
incredible thinness (I-100,000 to I-200,000 of a milli- 
metre). Assoon as this sliding of the layers is prevented 
the formation of the breakers so dreaded by ships is 
rendered impossible. 

Further, this action of oils transforms crested waves 
into an even swell, as was pointed out even by Aristo- 
teles, Pliny, and Plutarch. 

The author, Professor Van der Mensbrugghe concludes 
his memoir with regretting that the use of oil at sea is not 
studied in Belgium. 

8523S 

EXPLORATION IN MOROCCO. 

FROM communications received from Mr. Thomson, 
dated from the city of Morocco, July 22nd, it 

appears that by a series of surprises and cleverly- 
planned excursions he has been able to enter the 
mountain fastnesses of Morocco and do more than any 
previous traveller has done. From Demnat he made 
two extremely interesting trips into the lower ranges, 

visiting some remarkable caves and equally remarkable 
ruins, and one of the most wonderful natural bridge- 
aqueducts in the world. Geologically and geographically 
these trips are alike important. This was followed by 
a dart across the main axis of the Atlas to the district of 
Tiluit, which lies in the basin of the Draa. As the 
tribes further west on the southern slope were in revolt, 
Mr. Thomson was compelled to return to the northern 
plains. Starting once more, he crossed the mountains 
by a pass a little south of Jebel Tizah, ascended by 
Hooker, and reached Gindafy safely. He was able to 
make atrip up a wonderful cafion, which he declares 
rivals those of America for depth and grandeur, and as- 
cended a mountain, where he and his party were con- 
fined to their tents until it suited them to go back to 
their starting point. Here Mr. Thomson’s companion, 
Mr. Crichton Browne, was stung by ascorpion, and they 
were compelled to return by a new route. 

From his previous starting point Mr. Thomson scored 
another great triumph. He crossed the mountains 
once more, and ascended with no small danger and 
difficulty the highest peak of the Atlas range north of 
Amsiviz, a height of 12,500—the highest peak by 1,500 ft. 
ever attained. 

In a few days after the date of his letter Mr. Thomson 
intended to resume work. He proposed to make for the 
Urika river and penetrate the mountains up its course, 
then work his way round to Mogador, which he expects 
to reach about the end of August. He may then make 
one or two short trips into the interior and down to 
Agadir. The return route to Tangier will probably be 
from Mogador to the city of Morocco, thence to Mazagan 
on the coast, and on to Casablanca and Rabat. Then he 
will leave the sea again and go to Mequinez and Fez, 
reaching Tangier about the end of the year. 

SSS | 

NOTES ON ESSENTIAL OILS. 

Hoe oil, distilled from Bavarian hops, has now dis- 
placed that prepared from lupulin, which it excels 

in richness and delicacy of odour, due to the absence of 
butyric and valerianic acids. It is a mistaken notion 
that this oil has narcotic properties. 

Marjoram oil, from Spain, recently introduced into 
commerce, differs essentially from the oil distilled from 
German marjoram. It is recognized by its freedom from 
colour. 

Pepper oil, used extensively in fortifying spices, is 
obtained as a by-product in the manufacture of piperonal 
(heliotropin). 

Rose oil and rose water have been recently produced 
in limited quantities experimentally in Germany, near 
Leipsic. It is said that there are now under cultivation 
for this purpose 15 acres of land, and the results have 
been quite satisfactory. The German oil is superior to 
any imported. It congeals at 20° (68° F.), showing the 
presence of a larger proportion of the fragrant stearop- 
tene than is contained in the best Turkish oil. 

Betel leaves yield an essential oil (0-5 per cent.) ofa 
brown colour, an agreeable, tea-like odour, and a 
burning taste. Its specific gravity is r’o2z0 at 15° C. 
It boils at 250° to 260° C., and consists of a phenol 
agreeing in properties and reactions with eugenol and 
an indifferent hydrocarbon. The leaves are used in 
India in catarrhal and pulmonary affections, and it 1s 
probable that they owe whatever therapeutic virtue 
they have to the essential oil, 



Sept. 28, 1888.] SCIENTIFIC NEWS. 339 

Matural Wistory, 

THE PROTOPTERI AT THE MUSEUM OF 
NATURAL HISTORY, PARIS. 

Tuanks to the efforts of Professor Heckel, of the Faculty 
of Sciences at Marseilles (who must not be confounded 
with Professor Haeckel of Jena), the menagerie of the Mu- 
seum of Natural History has just received a most curious 
fish, the Profopterus annectens (Owen), a creature the 
singularity of whose habits and the ambiguity of whose 
organisation have attracted the attention of zoologists for 
more than half a century. 

The aspect of these worni-like creatures reminds us, to 
a certain extent, of that of an eel. They are covered with 
very distinct scales, and instead of symmetrical limbs 
they possess merely a sort of filaments fringed upon one 
of their margins. Of these filaments they make use 
rather awkwardly, sometimes when they float in the 
‘water letting them droop on each side of the body and 
sometimes giving them an undulatory motion apparently 
at hazard. According to our present knowledge there 
exists one only species of this genus, but it is widely 
distributed throughout tropical Africa from the Senegal 
to the coast of Mozambique and from the Upper Nile to 
the Ogoone. Those in the Museum are from the 
Gambia. 

The habits of this fish have not yet been studied in 
full detail, though what we know is sufficient to excite 
curiosity. They inhabit the margins of great rivers, and 
especially the marshes formed by the periodical inun- 
dations inthe rainy season. At this time the Pro/opteri 
lead an active life, swimming along the muddy 
bottom and feeding on small aquatic animals, or biting 
off, with their strong and scissors-like jaws, pieces of flesh 
fromlarger prey which they may seize. Butthe conditions 
of existence are soon greatly modified. The dry season 
sets in and the heat of the sun dries up the marshes. 
The animal knows very well how to accommodate itself 
to the novel situation. Knowing that the water will 
soon be deficient it excavates in the mud a cylindrical 
hole of a depth proportionate to its size, so that when 
coiled up laterally and the tail placed over its snout the 
latter may still be. from ten to twenty centimetres from 
the entrance of the hole (fig. 1). There appears at 
the same time over the surface of its body a mucous 
exudation which hardens and forms a solid case, not 
easily penetrable in fact, a true cocoon. In this the 
Protoptzrus patiently awaits the return of better days. 

The arrangement of the cocoon seems to in- 
dicate that it does not result from a simple cutaneous 
secretion, in which case it ought to produce a covering, 
having more or less exactly the regularly ovoid, elongated 
form taken by the fish. On the contrary, it represents a 
kind of bottle with a hemispherical end below, whilst 
the opposite extremity, turned towards the mouth of 
the hole, is covered with a circular lid, marked of from 
the rest of the cocoon by a very well-defined line of 
junction. This structure may perhaps be explained 
by a direct action of the fish, which elaborates its 
covering intentionally in a definite form, analogous to 
the procedure of certain insects. Still, it seems more 
probable that the result is purely mechanical. The 
mucous secretion forms at first a homogeneous case which 
adheres strongly to the mud wherever it comes in direct 
contact. Still, the upper extremity remains free. We 
comprehend that at the moment of desiccation the sides 

and the bottom will be kept in their place by. this 
natural adherence whilst the free part will stretch, as 
does parchment if applied whilst moist to the mouth of 
a vessel, and will finally form a flat portion as if super- 
added to the case. 

The Prolopterus when once enclosed may remain dry 
for a longer or shorter time ina sort of lethargic sleep, 
comparable to hybernation, until it is set at liberty by 
the return of the rainy season. It is then very easy 

A? 
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PROTOPTERI (DRAWN FROM NATURE). 

by digging up, in the dried marshes, the lumps of clay 
containing these cocoons to transport them without 
trouble and without any injury to the animal. Those 
which are now to be seen at the museum), after re- 
maining six months at the Isle MacCarthy, have still 
remained dormant for five weeks on their journey to 
Marseilles and Paris. 

This property, singular for a fish, of being able to 
pass so long a time away from its normal element, was, 
we might say, explicable even before we knew its ab- 
normal habits, - The first type known of the group is the 
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Lepidosiren, a very near ally of the Protopterus, trom 
which it is distinguished by the absence of fringes on 
its natatory filaments. It inhabits the great rivers of 
South America, where it was discovered in 1837 by 
Natterer. Its simultaneous possession of gills and lungs 
was readily discovered, and the question arose whether 
this strange vertebrate was to be referred to the 
Batrachians or the fishes. Natterer, Bischoff, Milne- 
Edwards, Vogt, and Duvernay placed this animal in the 
former group, whilst Owen, Muller, Agassiz, and Peters 
referred it to the second. 

Although this latter view is now generally accepted, we 
must admit that these ambiguous beings form between 
the two classes an intimate connecting link, well adapted 
to show us how artificial are our systematic classifica- 
tions. It is easy to understand how, by means of this 
double breathing apparatus (whence the name of Dipno/ is 
given to the group) the Profopterus, as it may happen to 
require, may either use its gills or breathe air, being thus 
amphibious in the absolute sense of the word. 

To induce these animals to resume their active life, we 
plunged the lumps of clay into water. The result was 
favourable; the next morning the survivors, about half 
of the lot, had abandoned their cells and were swimming 
freely in the aquarium. 

One of them makes an exception. Since its immer- 
sion, three weeks ago, it refuses to quit entirely its tube. 
It is, however, full of life, for its head appears almost 
always at the aperture, but at the least alarm it hides 
itself with great rapidity. 

Although this one alone has thus remained in this 
position, M. Leon Vaillant, from whose memoir in La 
Nature the above facts are borrowed, is led to believe 
that it shows us the normal habits of these animals. When 
they are observed swimming by means of the undulatory 
movements of their bodies they proceed with difficulty, 
and their long filamentous fins seem more embarrassing 
than useful. On the ground they make use of these 
organs to feel at surrounding bodies, lumps of clay, 
stones, etc., among which they glide along with a certain 
agility, after the manner of serpents or eels. On the other 
hand, being better adapted for attack than defence, in our 
aquariums they are often mutilated by their companions, 
who snatch away portions of their tail, skin, etc.—losses 
which are quickly reproduced. Perhaps the one which 
remains inside its tube is the most judicious, and may, 
like certain lower animals, lurk in its cell and snatch at 
any passing body. 

The size which the Protopferi reach in their native 
Tivers is considerable. M. de Brazza has found them 
above a yard in length and of the thickness of a man’s 
arm. The largest of those in the menagerie does not 
exceed half-a-yard. 

Whether analogous facts may be observed in the other 
Dipnoi is uncertain, especially whether they can use their 
double respiration and encase themselves. With the 
Lepidosiren the anatomical structure and the outer 
appearance speak in favour of this supposition, though 
we have no positive proof. With the Ceratodus of 
Queensland the matter is less probable as its lungs are 
very imperfect. 

A New Parasite.—Professor Baelz (La Nature), of 
the University of Tokio, has detected, in the liver of 
some of the native Japanese, parasitic worms resembling 
the “ flukes” so often found in the livers of sheep. This 
new species has received the name Distoma Japonicum. 

Its life-history has not yet been studied, but its geo- 
graphical distribution is most remarkable. It is endemic 
in the centre of Japan in two very limited regions, where 
it is a real public calamity. These two regions have a 
swampy soil, and the inhabitants, who are attacked in 
the proportion of 20 to 50 per cent., drink an impure 
and very saline water. In the remainder of Japan this 
parasite is very rare in man, but it has been found in the 
liver of cats at Tokio. 

Cuckoo Hatcuinc Her Eccs.—The notion that the 
cuckoo is incapable of incubating, and that she of neces- 
sity lays her eggs in the nests of other birds, is incor- 
rect. Herr Miller, forest-superintendent, of Hohenschied, 
in Germany, makes the following communication on this 
subject in the Gartenlaube :—On May 16th he found in 
the north-eastern portion of his district a cuckoo sitting 
on three eggs. Of these one was actually hatched. The 
bird proved a most attentive mother, feeding her young 
with small green caterpillars. Herr Miller is known as 
a careful and accurate observer. 

THE ORIGIN OF THE HorrEeNToTs.—With reference to 
the Hottentots now on view at the Jardin d’Acclima- 
tation M. Zaborowski (La /ustice) maintains that this race 
is a cross between the Caffre and the Buschman. M. 
Topinard remarks that the Hottentot men have more of 
the Caffre character, whilst in the women the Buschman 
type prevails. The Buschmen pronounce six consonants 
with a peculiar ‘‘click,” which no adult European can 
acquire; the Hottentots click four consonants and the 
Caffres only three. 

A Vaccination AGatnst CHoLERA.—M. Pasteur has 
just read to the Academy of Sciences a communication 
from Dr. Gamaleia, of Odessa, in which the author 
expresses his confidence that he has discovered a 
“vaccine” for Asiatic cholera. Having rendered the 
cholera bacillus intensely morbific by a passage through 
guinea-pigs, he finds that inoculation with an ordinary 
non-virulent culture of cholera renders the subject 
capable of resisting the intensified modification above- 
mentioned. He finds that this immunity is acquired 
without danger and without exception. 

AcTION OF THE ULTRA-VIOLET Rays UPON THE GROWTH 
or Prants.—This subject, according to Aumboldt, has 
recently been studied by Sachs, who cultivated nastur- 
tiums (Zropeolum majus) behind glass vessels filled 
with a solution of sulphate of quinine, which cuts off the 
ultra-violet rays. The plants developed their leaves im- 
perfectly, and did not flower. Other plants, grown as a 
check behind similar vessels, filled with water, grew, 
and flowered perfectly. Hence it appears that the solar 
spectrum has three regions differing in their physiological 
action: the yellow rays, which decompose carbonic 
acid, and effect assimilation; the blue and violet rays, 
which effect the mechanical processes of vegetation, in 
as far as these depend on light; and, lastly, the ultra- 
violet rays, which effect in the green leaves the forma- 
tion of those principles which are necessary for the 
formation of flowers. col lust eee 

Humsie Bees 1n New ZEALAnD.—According to-J. W. 
Dunning (Transactions of the Entomological Society), in 
1885 about roo humble bees were sent to New Zealand --- 
in two lots, and set free at Lyttleton. By the -next - 
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summer they had penetrated as far as Timaru, West 
Coast Road, and Stenmark, and increased to an astonish- 
ing degree. The farmers find that their red clover is 
now exceedingly rich in seed. 

WEIGHT oF BRAIN IN SMALL Birps.—In the following 
following species the weight of the brain in proportion to 
the body is greatest. In Regulus calendula (ruby- 
crossed kinglet) it is one-seventeenth of the body; in 
Parus atricapillus (chickadee) one-seventeenth, and in 
Setophaga ruticilla (American red-start) one thirteenth. 

INSEcT-EATING PLants. — According to Prof. W. P. 
Wilson (American Naturalist), the appliances for the 
capture of insects are much more efficient in Sarracenia 
variolariathan in the more common S. purpurea. He 
considers that in the latter species the insect-feeding 
habit is disappearing. 

CurE FoR THE Bite oF Vipers.—According to the 
Rev. Henri Dussart, of Saint Omer, a small glass of the 
juice of the burdock (Arctium lappa) taken inwardly 
effects a cure even in apparently desperate cases.— 
Cosmos. 

EXTIRPATION OF THE VicunA.—The American Consul 
Baker (Humboldt), in a report to his Government, esti- 
mates the number of vicunas destroyed yearly at a 
quarter of a million, and fears their early extermination 
unless protective measures are promptly adopted. 

THE KAGU.—II. 

(Continued from page 316.) 

Littte is known of the breeding habits ot these birds, 
as up to 1885 not a single nest had ever been found by 
any reliable authority (although the natives, of course, 
have theories of their own upon the subject). The 
Kagus make apparently but little use of their wings, 
invariably roosting on the ground, with their heads either 
sunk between their shoulders or tucked under their 
wings, and although very expert in climbing up the 
wires of their cage when in captivity, they manifest but 
little interest in the higher vegetation of their native 
land, contenting themselves with the stumps and lower 
branches of the trees, and when alarmed, simply hiding 
in the brushwood. According to some later English 
settlers in New Caledonia, the Kagu isa nocturnal bird, a 
fact which its earlier biographers omitted to chronicle, 
though they all noticed that it was invariably more 
lively towards evening. It frequents the banks of rivers, 
small marshes and ponds, and especially the sea-shore, 
and it seems to have a great predilection for wet weather 
and heavy dews. It feeds on snails, worms, etc., seek- 
ing its food in all sorts of holes and corners, instead of 
patiently waiting, like its cousin the Heron, to seize its 
prey when in motion. It breaks the snail shells on a 
stone in much the same way as our English thrush. It 
never touches seeds, vegeables, or bread, even when in 
captivity, but will eat meat, if cut up small, and will 
devour worms to an amazing extent. M. Joubert used 
to employ natives to collect worms for his Kagu, and 
found ‘that it easily disposed of about a quart per diem. 
The Kagu is very shy when wild, but once caught, is 
easily: tamed and domesticated, especially if caught © 
young, and:it will adapt itself with surprising quickness 

to the habits of a poultry-yard. At Port de France, New 
Caledonia, there lived for some time a very tame pair 
of these birds, which were quite well-known and highly- 
respected inhabitants of the town. If a dog ever 
ventured to interfere with them, they would at once raise 
theircrests, and vigorously flap their wings and other- 
wise show signs of anger until they had driven the in- 
truder away, and they invariably followed workmen 
with digging implements, showing a quick appreciation 
of the laws of cause and effect, as demonstrated in the 
relations between spades and worms. As domestic pets, 
these birds should be held in high esteem; they are 
active and agile to a degree, and their pantomimic antics 
are so absurd that they could not fail to amuse any one at 
all interested in bird-life. The Kagu has a sort of Mark- 
Tapley-like faculty of accommodating itself to adverse 
circumstances, which is worthy of all praise. It pre- 
sumably prefers liberty, but once captured, instead of 
idly bemoaming its fate, it briskly sets to work to make 
the best of a bad bargain, generally inaugurating life 
under these new aspects, if in company with other 
birds, by a rousing chase of its companions. It would 
be unjust to the bird (which, by the way, must be M. 
Ferdinand Joubert’s ‘‘Kagu Bush” so-called, since he 
stigmatises the other member of the family as distinctly 
pugnacious)—it would be unjust, we repeat, to hastily 
dub this cheery little being as quarrelsome. He is 
merely mischievous, and extremely fond of teasing, but 
all in a good-natured way which seldom provokes the 
serious anger of even the object of his attacks. To rush 
with crest erect and wings outspread, at some peace- 
ably-minded fowl, and chase her wildly round the 
yard, spurring her all the while with little twinges of her 
tail, seems to afford a Kagu the greatest possible pleasure, 
while at other times he will play with a piece of paper 
or dead leaf like the veriest kitten. Sometimes he 
will thrust his bill into the ground, spread his wings, 
and kick his yellow legs convulsively in the air, as 
though in the last agonies of a fit, and when some one, 
attracted by the unusual sight, hastens to his assistance, 
he promptly regains his equilibrum, and bowing gravely 
to the sympathetic spectators, walks off with stately 
mien and dignified gait as if in silent protest of the 
whole proceeding. A Kagu finding his breakfast is a 
decidedly entertaining sight. With his crest down, his 
wings smooth and sleek, he paces demurely along until 
he sights a likely spot, where, with becoming solemnity, 
he proceeds to gently tap the ground until a worm, pro- 
bably alarmed lest the tapping should herald the 
approach of a mole, emerges at the surface to escape his 
underground enemy. Then, hey presto! the crest is 
jerked up, wings shaken out, and with evident 
approval the worm is swiftly swallowed. A few little 
jerks of satisfaction, a general shake of crest and 
feathers into their former sleekness, and with Puritan- 
like gravity Mr. Kagu steps daintily off to fresh fields 
and pastures new. Occasionally these comical birds 
will lay aside all their antics, and will parade soberly up 
and down their enclosure, bowing to their companions as 
they pass with a grace and dignity worthy of Sir Charles 
Grandeson, and with an air which seems to challenge 
admiration and defy criticism. All things considered, it 
it a matter of deep regret that a bird of such “ infinite 
parts ” should have been so ruthlessly sacrificed to the 
gourmands of its native land that it threatens to join the 
Dodo and the Epiornis in the unhappily steadily-increas- 
ing ranks of the extinct species. ~ a Ray | 
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DOMESTICITY IN ANIMALS. 

HE existence of domestic animals suggests to us some 
curious questions, to some of which naturalists 

have not hitherto been able to furnish a rational answer. 
We may be asked why man has succeeded in taming 
certain species and not others ? Why had the natives 
of the western hemisphere, when discovered by the 
Spaniards, practically speaking, no domestic animals at 
all, whilst nations of the eastern continent, not further 
advanced in civilization, had enjoyed the services of 
beasts of burden from the most remote antiquity ? 

Swainson and his followers cut the knot by asserting 
that animals of the rasorial type had been Divinely 
pre-ordained for domestication. These, therefore, man 
had succeeded in taming, whilst with all other species 
he has failed. 

But if Swainson’s “ rasorial type” have been especially 
adapted for domestication, why do so many of them 
hold aloof? Take as an instance the common pheasant. 
This bird belongs to the same family as the barn-door 
fowl. The delicacy of its flesh has tempted man to re- 
duce it to complete domestication, so that it might be 
bred in*the poultry-yard. But no: on the approach of 
a stranger it shows none of the confidence of the 
domestic fowl, but flees for shelter to the nearest thicket. 
Why did none of the aborigines of America domes- 

ticate the turkey? In Europe, as with the white 
settlers beyond the Atlantic, it has proved quite capable 
of tameness. Were not the ancient Mexicans civilised 
enough to have made the attempt ? 
Why was the American bison (erroneously called 

buffalo) never brought into subjection by the Red 
Indians ? To them it would have been of great service 
as a beast of burden as well as for food. Mr. Swainson, 
to make his escape, pronounces the ‘‘ox the typical ex- 
ample of the genus bos, the bison the sub-typical.” He 
adds that “no two animals can be more opposite in their 
moral character: the one is the most useful, docile, and 
tamable of the brute creation, the other wild, revengeful, 
and showing an innate detestation of man.” 

This declaration is at issue with facts. The bison 
shows no disposition to attack man unless molested. He 
is far less dangerous than the half-wild cattle of Texas, 
of the Falkland Islands, and of the Peramos of the 
Andes. To an unarmed man in an open country 
there are tew animals more dangerous than the common 
bull. Further, the bison has been found to be readily 
capable of domestication. (J. A. Allen: Hiéstory of the 
American Bison, p. 585). There is little inducement to 
multiply the tame breed, as the cows are not good 
milkers, but in the absence of ordinary cattle it would 
have been of value. It remains therefore a problem 
why the Red Indians did not have herds of tame bison just 
as the Tartars ofthe Asiatic steppes had their oxen. 

Of the carnivorous animals which enter into domestica- 
tion, the dog and the cat, Swainson pronounces the former 
to be the ‘‘rasorial type” of the carnivorous circle. But he 
vouchsafes no explanation of the tameness of the cat. 
This animal according to his theory should be hostile to 
mankind, yet no creature shows a greater craving for 
human sympathy. This is the more remarkable as it 
is not a social species, and shows very little liking for the 
companionship of its own kind. It is to be noted that 
several nearly allied forms, including the wild cat of 
Britain, seem hitherto quite untamable. 

In like manner it may be noticed that certain wild 

Canedze such as C. dukhuensis and C. primevus, have as 
good aright as the domestic dog to be considered as 
“rasorial types” of the carnivora. Yet they show little 
attachment to man and no dependence can be placed 
upon them, although they have been occasionally em- 
ployed in hunting. 

A very different attempt at finding some general prin- 
ciple is shown in the assertion that all domestic animals 
are naturally gregarious. To this rule the cat and the mun- 
gus are the only exceptions. But we cannot affirm con- 
versely that all gregarious animals have entered into 
domestication. The wolf, the zebra, the baboon, the 
hyzena, and various other forms might serve for ex- 
amples. 
A very curious observation is that all the truly domes- 

ticated species, both of mammals and birds, are poly- 
gamous or at least promiscuous in their amours. We have 
here the only difference in habits between the ordinary in- 
mates of the farm-yard and the pheasants. The com- 
mon cock, the turkey, and the guinea-fowl are feathered 
Mormonites, whilst the pheasant adheres to one mate. 
The same is the case with the mammalia. The ox, sheep, 
goat, horse, ass are all polygamous, whilst the dog and 
the cat form no permanent connections, thenurture and 
defence of the young devolving upon the female alone. 
On the other hand, the fox, which lives in pairs, has not 
become domesticated. 

But this attempted rule also breaks down on close 
scrutiny. The pigeon and the parrot are monogamous; 
yet the former lives contentedly in a state of tameness. 
Parrots if kindly treated and not startled by sudden and 
abrupt movements, must rank among the most docile 
and affectionate of creatures and have even been known 
to die of grief if separated from their owners. This is 
the more striking, as in their case domestication is the 
result of a single life-time. 

Having thus set aside all these attempts at finding a 
general principle in the tamability of animals, we sub- 
mit that the truth is much simpler than any of them. 
Any species, thought desirable, can be tamed if the at- 
tempt be made judiciously and perseveringly and it the 
animal does not break down in the process. Itis curious 
that this view was put forward by St. James and was 
doubtless the opinion current in his time. In most cases, 
however, many generations must pass before the original 
wild nature is completely and permanently subverted. 

It is anot unimportant fact that in ancient Egypt one 
species of antelope, or perhaps more than one, was kept 
in herds. Thus we see that the group of tame animals 
is not alike at all times. 

There are at least three different degrees in the friendly 
relations into which the lower animals enter with man. 
In the lowest grade we find creatures which seek his 
near neighbourhood, not for plunder, as do rats, mice, 
and sparrows, but for safety. Such are the stork, the 
swallow, and the martin. Many more harmless and useful 
species of birds would enter into this class if nesting, rat- 
ting, shooting, and trapping were put under due restraint. 

In the second class come creatures which are the pro- 
perty of men and which display a certain kind of docility, 
but which do not enter into companionship with man. 
Here we have all kinds of cattle and poultry. The 
horse, if kindly treated, may pass into the third grade. 

In this highest class the animal is not merely the 
chattel, but the companion and friend of its owner. 
Here we find only the dog, the cat, the mungus, the 
parrot, and a few song-birds. 
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It isa curious fact that noruminant animal can be 
admitted into this class ; pet lambs, kids, fawns, etc., 
always grow vicious as they reach maturity, and have 
to be consigned to the butcher. 

ES 

a evieiws, 
English Worthies. Edited by Andrew Lang.—Charles 

Darwin, by Grant Allen. London: Longmans, 
Green and Co. 

Some time must still elapse before Darwin will have 
received finally and definitely his position in the history 
of science. If evolution among minds which from 
training are capable of judging rightly, be hailed as 
victorious along the whole line, Darwinism proper, which 
refers the origin of species to ‘natural selection,” is less 
unreservedly accepted than was the case twenty years 
ago. Even the intellectual calibre and the moral 
character of the great biologist are still a subject of 
dispute. In strange contrast to the estimates formed 
by Huxley, Romanes, and the author of the work before us, 
we find the censures of S. Butler and Oswald Dawson, 
who fiercely accuse him of insincerity, hypocrisy, and of 
appropriating without acknowledgment the ideas of 
others. 

It is sad that such differences cannot be for ever 
decided. Mr. Grant Allen is well qualified to write the 
scientific biography of his master. He represents ortho- 
dox Darwinism, and represents it most ably. So fully 
is he master of the art of charming to slumber the 
watchful dragons of British Philistinism, that to him is 
very largely due the acceptance which the doctrine of 
development now finds among the educated public. His 
general appreciation of Darwin’s relation to his fore- 
runners and his contemporaries is throughout masterly, 
often brilliant. We cannot, however, in all cases accept 
his views as here put forward. Thus he writes :-— 
“From time immemorial, in modern Christendom at 
least, it had been the general opinion of learned and 
simple alike, that every species of plant or animal owed 
its present form and its original existence to a distinct 
act of special creation.” That such an opinion prevailed 
in the last century we fully admit. That it had been 
from time immemorial generally accepted, we dispute. 
Mechanical creation is not to be found in the Church 
fathers, and seems to have taken its rise with Milton, 
Ray, and Raphael. 

To certain remarks on Lamarck we must also take 
exception. Says our author:—‘‘A bold, acute, and 
vigorous thinker, with something of the vivid Celtic poetic 
imagination, Lamarck went to the very root of the matter, 
etc.” Now, if Mr. Grant Allen will examine, he will find 
that the opposition to evolution and to Darwin’s reforms 
has been headed by men of Celtic nationality ! 
We notice with regret that Oken is here under-valued. 

Had Mr. Allen ever heard Oken lecture, or conversed 
with him, he would have found something other than 
“fanciful parodies of the Lamarckian hypothesis.” 
We notice the author speaking with scant respect of 

biological specialists. The butterfly-catchers and plant- 
hunters of the world can only be convinced by long and 
patient accumulations of facts. . . It was easy 
enough to gain the ready adhesion of non-biological but 
kindred (?) minds like Leslie Stephen’s and John 
Morley’s; these might all, perhaps, have been readily 
convinced by far less heavy and crushing artillery than 

that so triumphantly marshalled in the ‘Origin of 
Species.” But why? Because the biological specialists 
knew hundreds of difficulties which to men of the Leslie 
Stephen and John Morley type were unknown, and 
therefore non-existent! All the same Mr. Grant Allen 
admits that it is with the biological specialists that the 
practical acceptance or rejection of such a theory must 
ultimately rest. Perhaps, also, he forgets that the opposi- 
tion to the new natural history was due not to working 
biologists, but to divines, ethicists, novelists, and other 
outsiders. 

In the outset of Chapter VI. we find Alfred Russell 
Wallace spoken of as “a young Welsh biologist.” Was 
this in anything beyond the accident of birth ? 

Much of what the author says on the “ Malthusian 
principle” we must reject, as not in accordance with facts. 

Very captivating is Mr. Grant Allen’s summary of the 
fate of former philosophies which had ignored develop- 
ment. “ Dogmatic Comte was left forthwith to his little 
band of devoted adherents; shadowy Hegel was rele- 
gated with a bow to the cool shades of the common rooms 
of Oxford ; Buckle was exploded like an inflated wind- 
bag ; even Mill himself was felt instinctively to be lack- 
ing in full appreciation of the dynamic and kinetic 
element in universal nature.” 

There are here points many on which issue might be 
joined ; others, still more numerous, which might be 
brought into approving notice. But lack of space forbids, 
just as, perhaps, it has prevented the author from un- 
folding the causes of the general rejection of evolution in 
France, not as elsewhere by divines or ethicists, but by 
bureaucratic savants. 

The Journal of the Franklin Institute. 
751 and 752. 

The most interesting paper in these two numbers is 
that on “Sanitary Science in the Home,” by Mrs. R. H. 
Richards. The author concedes that “ sanitary science ” 
—she might better have said “sanitary art”—may be 
traced back for 2,000 years, to the hygienic formula of 
Hippocrates, ‘‘ Pure air, pure water, and a pure soil.” 
But it seems very probable that the hygienic precepts to 
be found in the Pentateuch and in the sacred books of 
the Buddhists are fragments of a knowledge of the laws 
of health fully on a level with our own, and greatly in 
advance of our present practice. 

Mrs. Richards insists on sanitary reforms as being to 
a great extent an attempt to counteract the evils resulting 
from the existence and the increase of great cities. 
Whilst recognising the general correctness of this view, 
we must not forget that intensely, desperately unsanitary 
conditions may and actually do prevail in small villages 
and in scattered dwellings, be they baronial halls or 
labourers’ cottages. The author, however, seems to us 
to misinterpret the crowding of population into urban 
districts. She quotes from a story by George W. Calle 
this remarkable passage: “ They had done that dreadful 
thing which everybody deprecates and everybody likes 
to do—left the country and come to live in the city.” 
Now, this view, as far as Britain is concerned, is a mis- 
take. With us everybody does not “like” to come to 
live in the city. The stream flowing townwards con- 
sists of the poor who cannot find employment in the 
rural districts, or who fancy that in London they may 
earn higher wages. At the same time there is a stream 
of the wealthy flowing outwards, leaving the town and 
going to live in the country. We distinctly recognise 

Vol. cxxvi., Nos. 
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city life as a prs aller. Our civilisation, in so far as 
it is a reality, would not be thrown back fifty years, as 
Mrs. Richards thinks, if the population were dispersed. 
But this is a subject not coming directly within our pur- 
view, and upon which, consequently, we do not wish to 
enlarge. 

Heed should be given to a passage quoted from Dr. 
Wight, “The unsanitary conditions of school-buildings 
slacken the speed of educational progress more than one- 
third.” Here is much truth, yet unsanitary conditions 
are not confined to school-buildings alone, but extend to 
educational systems which in pupil or teacher exact 
brain-work under the stress of anxiety. 

The burden of Mrs. Richards’s song, and a very praise- 
worthy one, is that the public must be individually trained 
insanitary lore, and that they must be prepared to sacrifice 
whatsoever stands in the way. Till this is done legis- 
lation must remain a dead letter. Lastly, we must 
remember that the task of sanitary reform is not so much 
to increase the quantity as to raise the quality of human 
life. The “ masses ” of our great cities are an essentially 
morbid product, developed under unnatural conditions. 

CUSTOMS OF SAVAGE RACES. 

Lecture DELIvERED BY Sir Joun Lusgocx, M.P., F.R.S., 
TO THE WorkinG-Crasses or Batu. 

(Continued from p. 319.) 

apa lowest savages, indeed, appear to be entirely devoid 
of any beliefina future life. A friend of Mr, Lang’s 

ence tried to explain to an Australian the idea of a soul, 
but in vain he tried to describe a living entity, without 
a body, without arms or legs, or a mouth to eat. The 
native could not believe he was serious, and when he did 
realise it the more serious the teacher was the more 
ludicrous it appeared to the black, but when once grasped 
it is accepted with unwavering faith. The Ancient 
Britons are said to have lent money readily on promise 
of repayment in the next world. Not long ago a Hindoo 
thought he had been cheated out of 40 rupees, upon 
which, with his mother’s full consent, he cut off her head 
in order that her spirit might torment the man who had 
robbed them. But a belief in the survival of the spirit 
is by no means the same as one in the immortality of the 
soul. In some parts of Polynesia it is supposed that the 
common people are mortal, and that the chiefs only go 
to the land of spirits ; others think that while men have 
souls, this is not the case with women. Some negro 
tribes believe that their father and mother are still alive 
(for do they not visit them in their dreams ?) but of their 
grandfather they say sadly, ‘‘ Amekwisha,’—“it is 
finished.” The firm faith of the New Zealanders in the 
existence of another world beyond the grave made it a 
serious thing to kill an enemy, for what was the result ? 
Embittered by his defeat the dead man went to the land 
of spirits, prepared his revenge, and when his old enemy 
died took him at a terrible disadvantage. On the other 
hand, if a man was eaten as well as killed, there was an 
end of him—at least, of his separate existence. His 
spirit, strength, and courage were absorbed into, and 
appropriated by, the victor. Hence, in war, the con- 
querors were most anxious to eat any chiefs who had 
fallen in battle. 

It is not an uncommon belief that as a man dies so he 
will rise again, and that this applies to the body as well 
as the mind. Moreover, the way to the land of spirits 

was long, dangerous, and beset with demons. Many 
perished on the way, and no one who was not in posses- 
sion of all his faculties could hope to arrive in safety. 
So convinced were the Feejians of this, that as soon as 
a man felt the least sign of old age he was anxious to 
start on his long journey. Mr. Hunt tells us that one 
day a young man in whom he took much interest came 
to him and invited him to attend his mother’s funeral, 
which was to take place the next morning. Mr. Hunt 
accepted the invitation and went. As he walked along 
in the procession he was surprised to see no corpse, and 
asked the young man where his mother was, when he 
pointed to a woman who was walking along just in front, 
to use Mr. Hunt’s words, “as gay and lively as any of 
those present. When they arrived at the grave she 
took an affectionate farewell of her children and friends, 
and then submitted to be strangled.’’ So general, in- 
deed, was this custom in the islands that in many vil- 
lages there were literally no old people, all having been 
put to death ; and if we are shocked at the error which 
led to such fearful results, we may at least see much to 
admire in the firm faith with which they acted upon their 
religious belief. 

In a great many cases there are supposed to be deities 
of Disease, of Misfortunes, and of Crimes. These wicked 

_spirits naturally encourage evil rather than good. In 
one part of India, when small-pox was prevalent, there 
was a temple to the goddess of that terrible disease. An 
energetic friend of mine, who was sent as magistrate 
there, in spite of some opposition had all the people vac- 
cinated. The disease ceased, much to the astonishment 
of the natives. But the Priests of the Goddess of Small- 
pox were not disconcerted. One morning they came 
as a deputation to my friend. They said, “ We have 
made a mistake. We have worshipped the wrong Deity. 
You are evidently the true God of Small-pox,” and they 
petitioned him to give them some emblem or repre- 
sentation of himself which they might enshrine in their 
temple. In fact, that mysterious problem of the origin 
of Evil which has exercised so many of the highest in- 
tellects, the savage solves by his creation of evil deities. 
We who are fortunate enough to live in this com- 
paratively enlightened century hardly realise how our 
ancestors suffered from their belief in the existence 
of mysterious and malevolent beings ; but among savages 
we find Jife still overshadowed 2nd embittered by those 
awful apprehensions. From such evil beings sorcerers 
and witches derived their hellish powers. No one was 
safe. No one krew where canger lurked. Actions, 
apparently the most trifling, might be fraught with 
serious risk; objects apparently most innocuous might 
be fatal.. In some cases an image was made to 
represent the persons whom it was wished to murder, 
and it was supposed that the destruction of the 
image involved the death of the victim; in others 
it was supposed enough to obtain a hair, or even 
a piece of dress, the destruction of which would involve 
that of its owner. In others, even the knowledge of a 
person’s name was sufficient to place them in the power 
of the sorcerer. Hence we find that in many races a 
person’s true name was kept a profound secret. As 
man, however, gradually became better acquainted with 
the world in which we live, his religious conceptions 
were raised, he was able to form a higher ideal of the 

divine nature, not only as respects power but with re- 
ference to morality also. The assistance which science 
has thus rendered religion has not, I think, been suffi- 
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ciently appreciated. This truth by no means holds 
good with reference to the lower races only. Our own 
ancestors in the dark ages, long after they were nomi- 
nally Christians, clung to superstitions which the light of 
science gradually enabled them to shake off. Gradually, 
however, the progress of knowledge freed us from this 
terrible dread. We do not, I think, generally realise 
how much our ancestors suffered from the overshadow- 
ing horror of this fearful superstition, and how much in 
this respect the advance of science has raised and puri- 
fied, not indeed Christianity itself, but our appreciation 
of it. But however this may be, as regards the lower 
races, | think we see that as men have risen in civili- 
sation, their religions have risen with them: they have 
gradually acquired higher and purer conceptions of 
divine power. Nevertheless, though there is much in 
the religion of savages which is erroneous and even 
grotesque, it is not less worthy of respect as an attempt 
to arrive at the truth and to fulfil a duty. 

Some of you whom I have the honour of addressing 
this evening will, I have no doubt, have the opportunity 
of observing savages in their native abodes. I trust I 
may express the hope that if so, you will avail your- 
selves of every chance of adding to our knowledge of 
this interesting branch of science—a science interesting 
to the philosopher ; still more to the Englishman, be- 
longing as we do to an empire which comprises many 
races of men, and people in every stage of civilisation ; 
and one which is most encouraging in its results, since 
it appears to prove that, though there have been ex- 
ceptional periods of degradation and decay, the history 
of mankind has on the whole been one of progress, and 
that we may fairly look forward to the future with con- 
fidence and with hope. 

SSS 

INTERNATIONAL GEOLOGICAL 

CONGRESS. 

THe Reporter (Mr. J. E. Marr) of the British Sub- 
Committee on the Classification and Nomenclature 

of the Cambrian and Silurian Rocks, states in his report 
that “in the case of the Cambrian and Silurian, there is 
a pretty general agreement as to the position of the 
boundaries of the various series which make up the 
systems ; but, on the other hand, it is hopeless to attempt 
any grouping of the series into these two systems which 
shall give satisfaction to all parties.” After reviewing 
the opinions of the various authorities, he gives the fol- 
lowing table embodying their views :— 

; Lyell and Geological 
Sedgwick | Murchison Hicks. Lapworth. Survey. 

spo (1) Upper | Upper Si- or Uses Sites 
Silurian Silurian lurian Silurian rian 

(2) Upper | Lower Silu- Lomas Si- +s 
Cambrian yian lurian Ordovician : 

fe Lower Si- 

(3) Middle| Primordial OER 
Cambrian Silurian - 

Fae Cambrian — 
Lower Cc. F J mien) Z 

Coane ambrian \ Cambrian 

(1) Murchison and Geological Survey include Lower Landovery 
in their Lower Silurian. (2) Upper Cambrian, nearly =Cambro- 
Silurian of some authors. 

Lower Silurian. 

s 2 (3) Includes Arenig, which is placed by 
Lapworth in his Ordovician, and by Lyell and Hicks in their 

This subject gave rise to interesting and animated 
discussion, which took place on Tuesday the 18th Sep- 
tember, at 10.30. 

As all the reports were taken as read, the Chairman 
of the Committee (Professor Capellini) called upon 
Dr. Hicks to open the question, and the latter gave 
a short sketch of the origin and history of the difficulty 
declaring himself to be, as a pupil of Mr. Salter, and 
equally attached to the Geological Survey and to Cam: 
bridge, simply an independent seeker after truth. Le 
Jaid stress on the point that there were three distinct 
faunas, the lowest being the one that he had so large a 
share in discussing, while the middle, the part about 
which the whole of the disagreements has arisen, is that 
containing the primordial fauna of Barrande, The division 
line between these is the top of the Tremadoc with its 
Olenus fauna, the Palzontological break being largest 
here. The Cambridge school, on account of the physical un- 
conformity at the Llandovery beds, make their great divi- 
sion in the latter. Dr. Hicks proposed that Professor Lap- 
worth’s suggestion of Ordovician for the middle series 
should be adopted, as solving the difficulty and giving 
their own way to both the Geological Survey and the 
Cambridge School. 

Mr. Marr, who began by expressing his regret at the 
absence of Professor Hughes and its cause, followed the 
same line of thought as Dr. Hicks, and supported the 
adoption of the term Ordovician. He, however, though 
that the Cambrian-Silurian rocks formed a whole so co- 
herent and with such a common facies that a designation 
for the whole group would be of great advantage and 
proposed the name Barrandian in that sense. 

Professor Lapworth, in anemphatic address, accentuated 
the views of the preceding speakers, describing, with the 
aid of a large section of the geological formations, the 
relative importance of each of the three great periods, 
and pointing out that as the Mesozoic was divisible into 
the two great Jurassic and Cretaceous groups, so the 
Palzeozoic had two main divisions, the proferozoic (Cam- 
brian, Ordovician, and Silurian) and the deuterozoic (Devo- 
nian, Carboniferous, and Permian). Against Murchison’s 
classification he urged that Murchison’s stratigraphical 
work was full of errors, and that where the latter had 
mapped a regular succession, he (Professor Lapworth) had 
traced an unconformity over a hundred miles, and that a 
large part of the Upper Caradoc had been completely 
swept away. As to the Taconic he had heard only two 
days ago that its fauna was quite below the Cambrian, 
and it was thus outside the question. In conclusion, he 
affirmed his belief that his own term (Ordovician) must 
inevitably be adopted, and that no result the Congress 
might arrive at would in any way affect its ultimate 
acceptance. 

Mr. Walcott, palzontologist, United States Geological 
Survey, in giving the results of his work in America, 
stated that the true Taconic fauna of Emmens, or Olenellus 
fauna, containing 42 genera and 112 species, occurs below 
the Paradoxides fauna both in America and Europe. He 
supported the classification and nomenclature of Profes- 
sor Lapworth. 

Dr. Sterry Hunt, of Montreal, also supported Professor 
Lapworth’s terminology, and said the Taconian was below 
Barrand’s primordial fauna, and the Cambrian corres- 
ponded to the Urschiefer. He opposed Mr. Marr’s 
suggestion of Barrandian as a mere personal name, an 
on that ground objectionable. : 

Professor Torell, Stockholm, did not accept the name 
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Ordovician, but kept to Murchison’s classification, and 
desired to include in the Cambrian the Olenellus beds. 

Professor Gosselet, of Lille, objected to the newer 
classification, because the fauna of the so-called Ordo- 
vician is so nearly related to the Upper Silurian. Pro- 
fessor Lapworth’s protero and deuterozoic seemed to him 
also unwise, on account of the great development of the 
Devonian out of England, as in the Ardennes. 

Professors Dewalque and Kayser spoke in the same 
sense. 

Dr. A. Geikie, Director-General of the Geological Sur- 
vey, referring to his long connection with Sir Roderick 
Murchison and the general acceptance of the views of 
the latter, stated that while he was quite willing to 
change his opinions on due cause being shown, he did 
not find a sufficient reason in this case. He expressed 
regret that Professor McK. Hughes, the present head of 
the Sedgwickian school, had been obliged to leave the 
Congress, and thought the question could not be settled 
in his absence. As to the term Ordovician, he considered 
it absolute nonsense, and thought the classification of 
Murchison sufficiently clear and well known. 

Professor Blake, of Nottingham, who followed, was 
the first English member who used the French language, 
the previous English speakers’ remarks, however, 
being, on the proposition of Professor de Lapparent, 
summarised in French in a most lucid and admirable 
manner by Prefessor C. Barrois, of Lille. While sup- 
porting Professor Lapworth’s views, Mr. Blake would 
add a fourth fauna, that containing Olenellus, to which he 
would apply the name Monian. 

Professor de Lapparent, of Paris, urged the desirability 
of deciding whether the Cambrian should only include 
fossiliferous strata or should extend down to the crystal- 
line schists. 

Mr. Delgado referred to the classification in three 
divisions adopted in the Portuguese map. 

Mr. Hull objected to the term Ordovician, on the 
ground that there was no Serious reason for its introduc- 
tion, and because the Lower Silurian of Murchison had 
priority, besides being adopted all over the Continent. 

Professor Barrois pointed out that the term Silurian, 
as used on the Continent, did not lend itself to synonymy, 
as it corresponded to both the Ordovician and Upper 
Silurian. 

Mr. Gilbert, of Washington, U.S.A., desired to hear 
the opinions from all parts of the world. It was well, 
he thought, not to settle the terminology by reference to 
one locality only, and, if possible, only after extended 
investigation, as in each locality the limits of the beds 
were different. 

As there seemed no prospect of a general agreement, 
the Chairman decided not to put it to the vote. 

After referring to the death, since the Berlin meeting, 
of M. Fontannes, he made a proposition, which Dr. 
Sterry Hunt seconded, to send a telegram, in the name 
of the Congress, to Boella, the birthplace of Quintina 
Sella, the geologist, where a monument to the latter was 
to be unveiled on the following day. 

On Wednesday the basis of the discussion on Crystal- 
line Schists was supplied by eight monographs by 
authors of well-proved ability. Dr. Sterry Hunt 
communicated a paper on the crystalline schists, 
setting out with a summary of the theories on their 
origin. He pointed out that the geologists of our 
day are divided into two classes, as long as they 

admit for these rocks an igneous (Plutonic) origin, or an 
aqueous or so-called Neptunian origin. Among the 
Plutonists there are still two schools, the one regarding 
the foliaceous structure of these schists as due to the 
lamination of an igneous mass submitted to a strong 
pressure. For this school the crystalline schists as well 
as the granites, the trachytes and the basalts, are eruptive 
rocks. This manner of explaining the origin of the 
crystalline schists may be called the exoplutonic or 
volcanic. For the other Plutonian school, these same 
crystalline schists are the products of the consolidation 
of the igneous matter of the globe beneath a crust formed 
by surface-cooling; the schistous structure being the 
result either of currents established in the mass still 
liquid and heterogeneous, or of a segregation in the mass 
during crystallisation. To this second igneous school 
may be given the name Endoplutonic. 

The Neptunists on their part are divided into several 
schools. Werner and his disciples believed that the 
crystalline rocks, both granitic and schistous, have been 
deposited successively from a universal ocean, which they 
conceive as a chaotic liquid holding in solution the ele- 
ments of all the primitive rocks. This supposed deriva- 
tion by a slow crystallisation from a primordial chaos 
may be named the chaotic hypothesis. Into this purely 
Neptunian hypothesis the notion of a fiery centre does 
not enter, but certain Platonists who admit this notion 
have devised a thermochaotic hypothesis, propounded by 
Poulett Scrope in 1825, and subsequently maintained by 
Daubrée. 

Another Neptunian school was that of Hutton, who 
supposed that the crystalline rocks are derived from the 
consolidation and crystallisation, by the action of internal 
heat, of the sediments deposited by the water at the 
bottom of the sea, these sediments being the detritus, 
either of the endoplutonic or the exoplutonic rocks. This 
view, which the author calls the metamorphic hypothesis, 
has the defect of not taking acccunt of the chemical 
changes which the bulk of the silicates undergo during 
the degradation of the crystalline rocks and their trans- 

formation into sands and clays, 
Dr. Sterry Hunt, among these hypotheses, gave the pre 

ference to that of Werner. Hedid not, indeed, venture, 
in the present state of our chemical knowledge, to sup- 
pose all these bodies simultaneously present in solution, 
even at the elevated temperature which the thermo- 
chaotic hypothesis supposed. But he sought to conciliate 
with the known facts the notion that a great part of the 
primary rocks, both granitic and schistous, had passed 
through the state of an aqueous solution. To this hypo- 
thesis he gave the name crendfic. A full discussion of 
this view may be found in the author’s work “ Mineral 
Physiology and Physiography.” 

Professor Albert Hein discussed the classification of 
the crystalline schists. He concluded that the texture of 
the crystalline schists of the Alps had been variously 
modified by dynamo-metamorphosis. 

Professor Lory examined the constitution and the 
structure of the mountain masses of crystalline schists 
of the Western Alps. He pointed out that a substitution 
of chloritic schists by protogine in the mountain mass of 
Pelvoux, as in that of Mont Blanc, presents itself pre- 
cisely along the intra-alpine limit of the Mont Blane zone, 
a limit marked by a grand fault, which may be followed 
for more than sixty leagues from Fallouise to Airdo. 
Between the two sides of this great fault are observed the 
striking contrasts of the rudimentary trias of the zone ot 
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Mont Blane, with the enormous development of the 
quartzites of Tarantaise and the Valais. 

Professor J. Lehmann contributed a critique on certain 
recent researches and speculations on crystalline schistous 
rocks. 

Dr. A. Michel Levy discussed the origin ot the primi- 
tive crystalline formation. 

Dr. A. C. Lawson, of the Geological Survey of Canada, 
considered the Archzean geology of the region north-west 
of Lake Superior. 

G. F. Becker, of the U.S. Geological Survey, treated of 
the crystalline schists of the coast ranges of California. 
He observed that the crystalline schists of the coast 
ranges are mingled with crystalline rocks which cover 
thousands of square miles. A great portion of these 
rocks were laid down as sedimentary during the Neo- 
comian. Soon afterwards they were upheaved with 
extreme violence, and were subjected to the action of 
magnesian solutions, probably approaching to tempera- 
tures above the average, and perhaps approaching the 
boiling point. 

Professor Lory, in opening the discussion, spoke on 
the crystalline schists of the Western Alps. He pointed 
out that they were composed of a regular series of 
assises of constant mineralogical characters. Their struc- 
ture was independent of dislocations. One crucial 
observation for any one seeking to explain their mode of 
origin was furnished by the existence of crystallised 
silicates in the secondary and tertiary formations of the 
Alps; garnets, mica, tourmaline, in the schists of the 
Trias ; and crystals of albite in the Eocene limestones, 
They were thus formed in the crystalline silicious rocks 
of every epoch. The presence of these crystals had no 
connection with the intensity of the mechanical move- 
ments, for they were even found in horizontal beds. The 
crystals were formed in each geological epoch shortly 
after the period of sedimentation, and their development 
was connected with the mode and formation of the rocks 
themselves, and depended upon the original conditions 
of the deposit. He agreed with the theory of the hydro- 
thermal origin of the crystalline schists. 

Mr. Mattirolo gave some interesting details about a 
metamorphic Permian rock widely distributed in the 
Western Alps and Apennines. It presented a gneissic- 
porphyritic structure, and he had classified it under the 
name of Besimandite. 

Mr. M’Farlane declared himself a Plutonist, and read 
to the Congress his opinions on the origin of the crystal- 
line schists. 

Professor Issel insisted on the analogies which his 
observations presented with those of M. Lory. The 
schists and nummulitic limestones with crystallised sili- 
cates owed their origin to hydrothermal action. This 
most assured fact put us in sight of a rational explana- 
tion of the formation of the crystalline schists. 

Professor Heim remarked that many questions pre- 
sented themselves to any one beginning the study of 
erystailine schists. They had been subjected to general 
metamorphism, to modifications by contact, and by me- 
chanical contortions. It was, therefore, an advantage to 
seek the key of the problem in the study of the trans- 
formed sedimentary rocks, In the two cases, in fact, 
common characters of structure might be observed — 
cleavages, entirely linear, surfaces, contortions, etc. 
These sedimentary formations, mechanically contorted 
into synclinal curves, contained crystallised silicates. 
They were analogous to those which were developed by 

metamorphism of contact; but they could not in this 
case be attributed to that cause. The extent of the me- 
chanical phenomena was the predominant fact in the 
Alps, and it complicated the study of the subject. In the 
parts of the earth less affected by mechanical contortions 
one might hope to find an explanation of the origin of 
the schists. 

Dr. Sterry Hunt declared himself to be a disciple of 
Werner. He believed that the old granites as well as 
the basic gneisses were of aqueous origin and were 
chemically deposited. This action had continued since 
the most remote period, and was going on at the present 
day with diminished intensity. 

Dr. Hicks said that the crystalline schists, when they 
occurred over a great area, were, he believed, invariably 
of the pre-Cambrian age. He believed that the massive 
gneisses were originally igneous rocks which had under- 
gone much change. The mica and chloritic schists he 
believed to have been formed mainly from volcanic ashes 
and muds. He admitted that rocks of volcanic origin 
could change at any period of the world’s history into 
crystalline schists under favourable conditions, such as 
pressure, mechanical movement, and percolations of 
liquid. The detrital rocks would show certain im- 
portant changes, but only partially simulated the older 
rocks. The porcellanites, quartzites, and clay slates 
were detrital rocks. Sediments repeatedly deposited 
gradually lost their power of complete changes, hence 
the crystalline schists were mainly of pre-Cambrian. 
The Pebidian rocks in Wales yielded most instructive 
evidence in support of the above views. 

M. de Lapparent, who now occupied the chair in the 
place of Dr. Geikie, explained very summarily his per- 
sonal views on the primitive formation. The formation 
had a distinct existence, it was independent of the fol- 
lowing periods, and the explanation of its origin should 
be found in the combination of chemical, mechanical, and 
calorific actions carried on to their maximum. 

Professor O. Torell explained that he had distinguished 
in Sweden two granites, one eruptive and the other 
ancient, passing into gneiss. 

Mr. M’Pherson called attention to the regularity pre- 
sented by the succession of three great groups of crystal- 
line schists in Spain—1z, granitoid gneiss at the base; 
2,micaceous gneiss with limestone ; and, 3, mica schists. 

M. de Lapparent, in closing the discussion, referred 
to the facts collected in the published memoirs of the 
English Committee. surat 

On Thursday the question discussed was, whether for 
the period immediately preceding the present, the term 
Quaternary should be used as of equal value with 
Secondary, Tertiary, etc., or the period should be called 
Pleistocene, and considered as merely a part of the 
Tertiary. Theterm Quaternary has found much more 
favour on the Continent than in Great Britain, where the 
Lyellian name, Pleistocene, is almost universally adopted. 
As might have been expected, the foreign geologists 
mostly were in favour of Quaternary. This, however, 
was not universal, Professor Renevier, of Lausanne, 
who began the discussion, adhering to the term Pleisto- 
cene as a division of the Tertiary. This opinion he held, 
because no important organic type marked the period 
except the appearance of man, and this fact would not be 
considered as fully established. The glacial period 
also is not characteristic of the period, because it 
began in the Pliocene, or perhaps before. 
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Professor de Lapparent thought that the very important 
event of man’s appearance justified the separation of 
the period from the Tertiary. 

M. Gaudry, the great French vertebrate palzeontologist 
of Paris, also would separate the Quaternary from the Ter- 
tiary, the former being the present epoch inits fauna. As 
the Primary era was that of invertebrates, then that of 
fishes, the Secondary of cold-blooded reptiles, the Terti- 
ary of warm-blooded mammalia and birds, so the 
Quaternary is the epoch of the domination of man. 

Professor Sacco, of Turin, in support also of the 
Quaternary, adduced the argument that a great movement 
of the earth’s crust and a change of climate had taken 
place between the Pliocene and Quaternary. 

Dr. Blanford agreed with M. Renevier in rejecting the 
term Quaternary, and joining the latter to the Tertiary. 
The introduction of the personal element, the appear- 
ance of man, into the question was to be regretted. He 
pointed out that in Asia the Tertiary was naturally 
divided into two great series, an inferior marine of 
2,500 feet of eocene and miocene, and a superior terres- 
trial or freshwater series of deposits of 10,000 feet thick- 
ness from the Pliocene to the present day. 

Professor Gosselet, of Lille, as an additional argument 
in favour of Quaternary, instanced the great development 
of fluviatile conditions and erosion of great valleys. 

Professor Renevier objected to the importance at- 
tached to the appearance of man alone; besides, man 
probably appeared in the pliocene and perhaps before. 
No new organic type characterised the Quaternary. 

Dr. John Evans was in favour of possessing a term to 
indicate the human period, without giving it an absolute 
value as compared with other epochs. 

Professor de Lapparent added to his former remarks 
the following geological reasons for Quaternary :—The 
foraminiferal and nummulitic accumulations charac- 
teristic of the Tertiary ; the great explosive volcanic 
phenomena of the Quaternary following the. fissure 
eruptions of the Tertiary ; and, finally the extraordinary 
development of glacial conditions in the Quaternary. 

Professor Pilar, of Agram, supported the use of 
Quaternary as equivalent to anthropozoic, and of the 
same importance as czenozoic, mesozoic, and palzeozoic. 

The President, Professor Prestwich, agreed with Pro- 
fessors Gaudry and Lapparent in adopting the special 
term Quaternary. What is of importance in history, he 
said, is not the long periods of time but great events, 
and the appearance of man was one of these, In addi- 
tion to this, there were the production of cosmic pheno- 
mena and an important change of climate. He adopted 
for this quaternary period the term Pleistocene, and con- 
sidered it as beginning with the base of the forest-bed, 
the epoch of the appearance of the last fauna, and the 
introduction of the present climate. - It will thus be 
seen that Professor Prestwich uses’ Lyell’s term Pleis- 
tocene, but separates it from the Tertiary. 

On Friday the Chairman, in opening the proceedings, 
informed the Congress that an invitation, endorsed by all 
the American geologists attending the Congress, had been 
received from the City of Philadelphia for the holding of 
the next Congress (that of 1891) at Philadelphia. 
The invitation was accepted by acclamation. 
M. Hanchecorne then submitted to the Congress the 

first proof of a section of the international geological map 
of Europe, the preparation of which was decided upon at 

the Bologna Congress, The map is drawn on the scale 
of 1 to 1,500,000 from the most recent topographical 
documents furnished by the different nations. The geo- 
graphical part of the work was done between the meet- 
ings of the Bologna and Berlin Congresses. The geo- 
logical divisions traced on the sheet submitted to the 
Congress by M. Hanchecorne were adopted conformably 
to the decisions arrived at by previous Congresses. By 
the principle adopted with regard to the colouring, 
each great group is represented by one particular 
colour, and the different subdivisions by various 
shades of the same colour. The deeper colours have 
been chosen for the most ancient formations, a single 
exception being made in the case of the coal measures, 
which, according to long established custom, are coloured 
black. For the volcanic rocks it has been found neces- 
sary to vary the tints adopted according to the differ- 
ences of age and of chemical composition (acid or basic). 
The sheet submitted, which was only a proof, and which 
was open for further improvements, bore twenty-four 
different shades of colours for the sedimentary rocks, 
three for the Archzean formations, and nine for the 
volcanic rocks. 

Professor Prestwich, in the nime of the Congress, 
presented his thanks and congratulations to the com- 
mittee which had had the map in charge for the remark- 
able piece of work which they had submitted. 

The discussion on the crystalline schists was then 
resumed. 

Dr. Hull, on behalf of Mr. Kilroe, of the Geological 
Survey, presented some rocks from county Donegal re- 
markable for their double schistosity. The mica flakes 
were disposed in two main directions, in relation with two 
distinct periods of metamorphism. Dr. Hull, speaking 
for himself, cons dered, as a fundamental question in 
the study of metamorphism, the distinction to be estab- 
lished between the results of mechanical agencies and 
hydrothermal agencies. The former had determined 
the foldings, cleavages, etc., and the latter the formation 
of new mineral combinations. Mechanical movements 
had assisted those combinations, but they had not pro- 
duced them. 

Dr. Sterry Hunt enumerated the three principal hy- 
potheses proposed for the explanation of the origin cf 
the gneissic rocks. One predominant fact was the dis- 
tinction of different stages of crystalline schists and cf 
their constant regular succession from the fundamental 
gneiss to the uppermost crystalline schists. 

M. Gosselet believed that the metamorphic rocks of 
the Ardennes ought to be attributed to mechanical 
agencies; they could not be connected with the pheno- 
mena of contact. He differed fron the opinions ex- 
pressed by M. Lory. If, in the Ardennes, the more 
markedly broken and folded rocks were less crystalline 
than those which were slightly curved or horizontal, it 
was because, in the first case, pressure had produced a 
mechanical operation, and, in the second case, the 
mechanical operation had been converted into heat. 
Crystallised minerals, therefore, owed their origin to the 
action of overheated water contained in the rock. 

Mr. Blake, in describing the crystalline schism of 
Anglesey, insisted on the action of pressure. The effects 
of pressure could not be misunderstood, and it was 
even possible to distinguish the effects of static 
pressure (schistosity) from the effects of dynamic pres- 
sure (false schistosity) when these two effects were 
successive. 



the absolute resistance of the wall. 

Sept. 28, 1888. | SCIENTIFIC NEWS. 349 

Mr. Claypole referred to the different rocks of the 
Alps which contained crystals and organic forms. 

M. Renevier drew attention to the determinations 
of fossils made by different savants in certain crystalline 
rocks of the Alps, of Norway, and of the Ural. He 
opposed the theory that supposed all the crystalline 
schists to be of Archean age. They were generally 
pre-Cambrian, but-in some regions of a more recent age, 
as in the Swiss Alps. 

Dr. Sterry Hunt rejected the idea attributed to him, 
according to which the crystalline schists were without 
exception of the pre-Cambrian age. The formation of 
minerals and even of silicates had been carried on in all 
periods, but with a diminishing force. These crystalli- 
sations took place at all times under the action of 
mineralising waters—perhaps at the bottom of the old 
seas, perhaps in the neighbourhood of, or in contact with, 
the voleanic rocks. The pressure to which certain 
geologists attributed so important an influence on the 
phenomena would not be able to produce heat by itself. 
For that the movement must have been checked. The 
experiences of Spring had furnished the most evident 
proof that the most powerful pressures had not produced 
heat. It was the chemical affinities which gave birth to 
the minerals. 

Professor Heim declared that the trunks of trees stated 
to be found in the gneiss of Switzerland were not found 
in the real gneiss but in the intercalated beds and in 
Sericitic pseudo-gneissic rocks. In the same way the 
belemnites were found in the schistose rocks, containing 
albite, garnet, chlorite, and mica. 

Colonel Delgado called the attention of the Congress 
to the graptolitic schists with chiastolite exhibited by him, 
and the modifications of which were due to the proximity 
of granite. 

M. de Lapparent drew attention to the classical 
locality of the chiastolite schists with fossils—namely, 
Lobau in Brittany. From a general point of view he 
insisted on the power of pressure to develop heat, but if, 
as pressure, it was really incapable of this, it produced 
a movement instead whien its effect was not checked by 

This movement, 
when it was not identical for all the elements, caused a 
friction, and the change engendered heat. However 
this might be, all metamorphic, mechanical, and chemi- 
cal effects were limited in extent, and it was this which 
distinguished their results from that universal crystalline 
formation which lay at the base of all the formations. 

Professor Lapworth called attention to the special point 
of view, based exclusively on facts, which had always 
been adopted by the English geologists. When present 
causes were sufficient there was no need to have recourse 
to other agencies. This was the school of Lyell, of 
Hutton, and of Darwin. The known evolution of organic 
nature at the Cambrian epoch bore witness to the fact 
that numerous periods had preceded. The sedimentary 
and eruptive rocks formed in those distant times were 
necessarily the most modified. In fact, the rocks of the 
most recent periods continued their process of trans- 
formation according as one descended in point of time 
and in depth of the formation. His personal researches 
in the north-west Highlands had shown him that the 
crystalline schists formed an inferior division to the 
palzeozoic formations. He explained the sweeping modi- 
fications to which they had been “abjected in accordance 
with the principles of Heim and of Lehmann—such as 
mechanical actions, volcanic injections, and others, 

Professor Heim believed that the heat might be pro- 
duced by shocks and successive movements analogous to 
those observed in the earthquakes of the present time. 
But the dislocations ez masse of the contorted regions 
had not had this effect. 

M. de Lapparent equally attributed a production of 
heat to the sliding of the particles, mineralogically 
different, over one another. 

Mr. Callaway presented the result of his researches 
concerning the origin of the crystalline rocks of the north- 
west of England. 

On Saturday M. Hanchecorne announced that he had 
received the geological map of Great Britain, for use in 
the preparation of the European map. 

Professor K. von Zittel then gave the names of the 
gentlemen appointed on the American Provisional Com- 
mittee for the arrangement of the next meeting of the 
Congress. The gentlemen were Messrs. Dana, Frazer, 
Gilbert, Hall, Marsh, Newberry, Sterry Hunt, and Walcot. 

Dr. Persifor Frazer said that he was requested to give 
some ¢xplanations in regard to the invitation which he 
had presented to the Congress on behalf of the citizens of 
Philadelphia. The year 1891, in which the Congress 
would again meet, was the centenary of the University 
of Pennsylvania in its present organization, and great 
preparations were being made to celebrate this event. 
No doubt the occasion would draw together a large 
number of the men of letters and science best known 
throughout the world ; and, besides this, the International 
American Congress would meet at the same time in 
Washington, and assurances had been received from 
some of its members that they would attend at the Phila- 
delphia gathering. These facts furnished some of the 
reasons for the invitation to the Geological Congress to 
meet next at Philadelphia. The invitation was remark- 
able in the signatures attached to it. In addition to the 
mayor and the principal municipal officers, the Judges of 
the United States and State Courts, the professors of the 
Universities, etc., the presidents of the railways, and 
many others had joined in the invitation, so that there 
would be no doubt as to the warmth of the reception 
that would be accorded to members of the congress. The 
presence of the principal officers of three great railways 
insured that the expenses of travel would be reduced to 
a minimum. Excursions would be arranged to the 
Rocky Mountains, and to the gold and silver regions, to 
Georgia and North Carolina, to the great lakes, and to 
Canada. 

Professor von Zittel expressed the thanks of the Con- 
gress to Dr. Frazer for his announcement, and felt sure 
that the Congress of 1891 would be successful. 

M. de Lapparent then presented the report of the 
committee on the subject of voting, In order to avoid 
the inconvenience which might arise from the great 
numerical superiority of the members belonging to the 
country in which the Congress is held, the committee 
recommended that the votes should be decided in the 
following manner:—The votes of native members and 
the votes of the foreign members should be taken sepa- 
rately. If the votes of the two divisions were accordant, 
the result was to be accepted; but if they differed, the 
subject was to be considered immature for settlement. 
Matters purely theoretical should not be voted upon by 
the Congress. These recommendations were carried 
unanimously. M. de Lapparent then expressed his 
appreciation of the courtesy and respect for the indi- 
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vidual which had been shown by the English members 
of the Congress. They had been in a sufficient majority 
to carry any proposition; but, instead of using their 
power, the London Congress had been signalised by the 
adoption of the foregoing rules for voting. 

M. Capellini announced that the council had feund it 
necessary to continue the International Commission on 
Nomenclature, although certain modifications of its func- 
tions had been made. 

The Commission, which included representatives of 
all countries, chose M. Capellini for its president, and 
M. Dewalque for its secretary. 

Professor Prestwich then delivered his concluding 
address as president of the Congress. He said :—We 
approach the end of the Congress and we can now con- 
gratulate ourselves upon the results obtained. The first 
sitting was devoted to the discussion on the divisions 
of the Cambrian and Silurian systems, and although no 
vote has been taken, the opinions expressed have de- 
monstrated that all are in accord for retaining the three 
groups or zones of Barroude and Murchison. But the 
necessity is not seen of making, as some members pro- 
posed, the intermediate zone a separate system. Thus 
the status quo of the Upper and Lower Silurian for the 
beds as far as the Tremadoc, and of the Cambrian for 
the group below, will not be affected. Two sittings 
have been devoted to the discussion on the origin of the 
crystalline schists by hydrothermal chemical action or 
by movements, for each of which causes powerful argu- 
ments have been advanced. The Congress had received 
and printed in advance memoirs by eminent geologists, 
which will be valuable documents in the solution of 
this important problem. Another sitting took cogni- 
zance of the connection between the Tertiary and the 
Quaternary, the result of which is that, although opinions 
are divided, the majority cf members approve of re- 
taining the term Quaternary. Although in these cases 
votes have not been taken, the discussions had a great 
interest in the demonstration of the ideas which pre- 
dominated among the most distinguished geologists. 
According to the resolutions adopted by the committee 
on voting, it will be easier in the future sessions to 
arrive at more positive conclusions. The reports which 
the Committee of Nomenclature has received from the 
national committees, and which are printed, are of great 
importance and will serve as bases for a more settled 
classification. The unavoidable absence of Professor 
Hughes is much to be regretted, since he took so active 
a part as President of the English Committee. It is to 
be regretted also that the great palzeontological work of 
all the known fossils is about to be abandoned for the 
present, by reason of the great expenses which it in- 
volves. One of the most important objects of the Con- 
gress has been brought to a conclusion—the unification 
of colours and shadings in maps, and the Committee on 
the Geological Map of Europe announce to us that the 
publication of this fine map will not be delayed. 

After the usual vote of thanks the proceedings of the 
Congress terminated. 

SS 

STRANGE PuysioLtocicat Derect.—It appears that some 
persons have a defect in the sense of smell, analogous to 
colour-blindness. An instance is known of such a per- 
son who cannot distinguish the scent of violets from that 
of garlic, though his recognition of other smells seems 
normal, 

TECHNICAL EDUCATION NOTES. 

AGRICULTURAL LECTURES.—The annual course of lectures 
on agriculture will be given at the City of London College, 
Moorfields, on Tuesday evenings, at 7 p.m., beginning on 
October 2nd, by Mr, Bernard Dyer, consulting chemist to the 
Essex, Leicester, and Devon Agricultural Societies. The 
lectures will treat of soils, plant life, manures, tillage opera- 
tions, live stock, dairying, food, etc. The course will be in 
connection with the Government Science and Art Depart- 
ment, and will end in May. In addition to the college and 
other prizes, the Saddlers’ Guild offers, as in former years, a 
prize of £5 5s. to the student who passes the best examina- 
tion in chemistry and agriculture. 

TECHNICAL EDUCATION IN THE POSTAL TELEGRAPH DE- 
PARTMENT.—The thirteenth session of the Telegraphists’ 
School of Science, which was established in the Central 
Telegraph Office in 1876, is about to commence, and a good 
and useful programme is announced, embracing classes in 
telegraphy, magnetism and electricity, mathematics, chemistry, 
workshop and laboratory practice, and a new and special 
course of instruction in relay and cable manipulation, the 
raison d etre of this last class being the approaching transfer 
of the Submarine Telegraph Company’s system to the Post- 
Office. The principal of the school is Mr. W. Slingo, who is 
assisted by three of his old pupils. The school is now a 
recognised portion of the Central Telegraph Office, and has 
for some time received considerable support from the Depart- 
ment, as indeed it should, seeing that it derives very material 
profit from the work carried on. Last year’s classes were 
unusually successful, taking at the examinations of the 
Science and Art Department and the City and Guilds Insti- 
tute eighty-one certificates, as compared with forty-one in 
the preceding year. In the Telegraphy examinations twenty- 
two certificates were gained by the school out of the seventy 
awarded throughout the kingdom. A valuable prize, con- 
sisting of a bronze medal and £3, was also gained. During 
the past five years thirty-three medals and £85 have been 
awarded as prizes throughout the kingdom; and of these, 
six medals and £24 have been gained by this school. In 
electrical instrument-making, the honours prize (consisting of 
a bronze medal and £5) was also gained by the school. 
Altogether more than 350 members of the staff of the Central 
Telegraph Office have passed through the school, and have 
gained upwards of 500 certificates. 

City AND GUILDS oF Lonpon InstTITUTE.—The classes at 
the Technical College, Finsbury, for the session 1889 will 
begin on Monday, October 1st. They are divided into five 
departments—viz. (1) Mathematics and Mechanical En- 
gineering; (2) Electrical Engineering and Applied Physics; 
(3) Industrial and Technical Chemistry; (4) Applied Art ; (5) 
Special Trade Classes. The classes are conducted both in 
the daytime and in the evening. The entrance examination 
for day students took place on Wednesday, September 
26th, at 10 o'clock a.m. Scholarships of £30 a year each, 
and the Holl Scholarships of £20 a year, all tenable for two 
years, were awarded (in accordance with the several 
schemes) on the results of the entrance examination. 

ScHOOL BoaRD EVENING CLASSES,— We are asked to stat€ 
that the seventh session of the evening classes for male and 
female pupils, conducted by the School Board for London, 
began on Monday evening, the 24th inst. As many as 16,320 
persons received instruction in the classes last session. They 
are held in every district of the metropolis, and meet, as a 
rule, on three evenings a week, between the hours of 7.30 
and 9.30. The subjects of instruction are reading, writing, 
dictation, spelling, arithmetic, book-keeping, drawing, gram- 
mar composition, geography, history, singing, algebra, men- 
suration, domestic economy, physiology, sound, light and 
heat, mechanics, magnetism, and electricity, etc. Special 
classes for instruction in French, shorthand, science and art 
(in connection with the Science and Art Department) are also 
opened where there are enough pupils. Where possible the 
Recreative Evening Schools Association, whose President is 
her Royal Highness the Princess Louise, illustrate the lessons 
by the magic lantern, and introduce such recreative and prac- 
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tical subjects as musical drill, wood-carving, modelling, etc. 
The work of the classes is made as interesting and attractive 
as possible, so that the pupils may spend pleasant as well as 
profitable evenings. The fee is, as arule, 3d. per week or 2s. 
a quarter, or 3s. 6d. for the two quarters; and the payment 
of this fee entitles a pupil to attend the classes on the three 
evenings a week and receive instruction in any of the sub- 
jects, except those taught in special classes, where small 
extra fees are charged. Well-qualified teachers are engaged. 
Prizes and certificates are awarded by the Board. 

SS 

Abstracts 

of Papers, Lectures, ete, 

Liverpoo, ScieNce Crius.—On the 14th inst. the 
members of this club visited the Ship Canal Works at 
Eastham, and through the courtesy of the contractors 
were taken over the ground in an open waggon drawn 
by a locomotive. The work of the steam navvies in the 
soft clay and sand, near Eastham, was very interesting, 
but before reaching Ellesmere Port the entire character 
of the work was changed by the appearance of the soft 
red Trias sandstone of the district. Gunpowder and 
other explosives took the place of the steam diggers, and 
the vast piles of rock on the banks showed the source of 
the stone for building the walls of the canal. The 
recently uncovered ‘““Roman Road” was pointed out, 
and many other interesting sights, and the expedition 
was one of the most enjoyable of the season. 

Anpersonian NATURALISTS’ Society. — The usual 
monthly meeting of this society was held on the 13th 
inst. in Anderson’s College—Mr. J. Donochy, one of the 
vice-presidents, in the chair. The secretary read the 
reports of the society’s excursions to the Whangie and 
the Falls of Clyde. At the former specimens of the 
bladder fern (Cystofteris fragilis) were found on the sides 
of the celebrated fissure, to view which the excursion had 
been undertaken. From the excursion to the Falls of 
Clyde fresh specimens of all the notable plants en- 
countered were exhibited. Mr. W. A. Stevenson, junior, 
exhibited a collection of mosses from the Greater Cum- 
brae, arranged and named by the late Roger Hennedy, 
formerly lecturer in Botany in Anderson’s College. Mr. 
R. Turner, vice-president, then read a paper on the 
“ Cadzow Herd of White Cattle.” 

Tue Lreps Naturauists’ CLusp AND ScIENTIFIC Asso- 
ciaTion.—At the meeting on the 3rd inst., when Mr. G. 
Hainsworth presided, Mr. W. Clapham exhibited and 
explained the construction and mode of using several 
ingenious microscopical appliances he had made. He 
showed that in place of the more costly “ spot lens ” 
a very efficient substitute may be made from an artificial 
fish eye, which may be mounted in a tube to fit under 
the stage of the microscope. A very handy section- 
cutter or microtome was shown and explained. This 
consisted of the usual brass disc with a hole in the centre 
communicating with a short tube beneath, in which the 
object to be sectionised is placed, and up which it is 
pushed by a screw arrangement. Mr. Clapham showed 
that by means of a very simple yet perfectly efficient 
indicator, it was possible to produce sections of any 
required degree of tenuity down to the five-hundredth of 

an inch. Another section-cutter, made on the principle 
of the Cambridge rocking microtome, awakened consider- 
able interest in the members, not only beause of its very 
evident “home-made” construction, but also, and chiefly, 
that by such rough means it is possible to cut sections of 
properly prepared substances so thin as less than the 
three-thousandth of an inch. - Altogether a very pleasant 
and profitable hour was spent in the examination and 
discussion of Mr. Clapham’s ingenious contrivances. 
The remainder of the evening was devoted to a number 
of interesting plants recently collected at and near Seas- 
cale, Cumberland, by Mrs. Stringer. Mr. W. Kirkby 
called attention to some special features of some of the 
plants, noticing particularly the sawwort (Serratula tine- 
toria), of which he gave the following note from Smith’s 
“British Flora” :—“ This plant gives a yellow colour to 
wool, for which purpose Linnzeus says it is much used in 
Sweden. Haller records, on the authority of some 
foreign writers, that the above colour, fixed by means of 
alum, is both beautiful and permanent, and with the 
addition of blue, makes a better green than either Reseda 
luteola or Gentsta tinctoria for dyeing wool or silk.” 

PuysicaL Society or Grascow Universiry.—The 
opening meeting for this session of the above society was 
held last Friday in the Natural Philosophy Class-room, 
when Mr. Maclean, M.A., president, delivered an address 
on “Electric Hypotheses.” The lecturer discussed at 
some length the two-fluid theory, first propounded in 
1733 by Du Faye, but improved and extended by 
Symmer in 1759; the one-fluid theory, first put forward 
by Dr., afterwards Sir William Watson, of England, and 
Dr. Benjamin Franklin, of Philadelphia; also the 
ingenious theory of A°pinus, of Germany, and Cavendish, 
of England. A summary of Faraday’s views concerning 
the distribution of electric forces, as well as a brief 
resumé of the modern views of electricity, concluded the 
address. 

Ramie.—The subject of the utilisation of the China 
grass plant, also known under the names of rhea or 
ramie, has occupied attention for the last 50 years. It is 
a valuable textile plant, easy of cultivation, and present- 
ing a vast and appropriate field for enterprise for planters 
in most tropical countries. The only obstacle to the de- 
velopment of an extensive trade in this product has been 
the want of suitable means for decorticating the plant. 
The Indian Government in 1869 offered the large sum of 
£5,000 for the best machine for extracting the fibre of 
ramie in a green state. No machine has fully answered 
the purpose, and hence at the present time, in view of the 
wonderful properties of ramie fibre, the subject is re- 
garded as of the highest importance. It is followed both in 
this country and in the colonies with the keenest interest. 
As affecting India the question is of national significance, 
forthe plant could be cultivated over vast areas and, 
with suitable machinery, be made to yield enormous 
profits. The French Ministry of Agriculture. has 
taken up the subject, and at trials to be held at Paris on 
the 25th inst. it offered prizes of the value of 6,000 f. 
for any process or machine that would extract ramie fibre 
in commercial quantities. Mr. D. Morris, F.L.S.,, 
Assistant Director of the Royal Gardens, Kew, was 
appointed to represent this country at the trials, and to 
prepare a summary of the results for the information of 
persons interested in the subject in India and the colonies, 



352 SCIENTIFIC NEWS. [Sept. 28, 1888. 

SALES. 

The Charge for Advertisements in this Column is Sixpence for the 
first sixteen words, and Sixpence for every succeeding eight words. 

Advertisements for this Column should be recetved by first post on 
Tuesday to insure insertion in the following number. 

For sale, Brotherhood 3-cylinder Engine, 6 in. by 7 in., 47. 
(London).—Address, S., 45, Clarendon Road, Southsea. ; 

For sale, double Launch Engine, by Plenty, 54 in. by 5 in. 
4£20.—S., 45, Clarendon Road, Southsea. 
Greenhouse Stoves, portable, require no chimney, no fixing, 

cheap, and effective.—PETERS, BARTSCH, AND Co., Derby. 

A number of Microscope Objectives, Opera and Field Glasses, 
Thermometers, for sale cheap.—List on application to A. DANCER, 
3, Monton Street, Greenheys, Manchester. 

Set 50, coloured Photographic Lantern Slides of London, 6d. 
each, sample 9d.—5, Hanover Buildings, Southampton. 

Field Glass, by Steward, Strand, nearly new, cost 90s., bargain, 
35s.—Ho mgs, 13, Hollis Street, Leeds. 

Proctor’s ‘‘Star Atlas,” and ‘ Universe of Stars,” 8s. free.— 
R. ROWLEY, 45, Camden Street, Derby. 

Astronomical Telescope, 34 by Wray, 4 powers, finder, tripod 
stand, 240s. Cost £25.—GOAMAN, Bridgeland, Bideford. 

Amateur Mechanics supplied with Lathes, Drilling, Planing 
Machines, Castings, etc. Cash, or sasy payments.—Britannia Com- 
pany, 100, Houndsditch, London. 

Britannia Co, ona-fide makers of 300 varieties of lathes, and 
other engineers’ tools. Prize medals. Makers to the British 
Government. 

Wanted, by two experienced Mechanics, Model Work to do at 
home (Mechanical or Electrical). Specialities and ideas worked 
out to drawings, scale, or size. Good workmanship guaranteed. 
Moderate terms.—P. R., 40, Westbury Street, S.W. 

Practical Hints on Electro-Plating, etc. One stamp.— 
Address HENRIC, 234, Great Colmore Street, Birmingham. 

Amalgamating Brushes, Scratch-brushes, Polishing Sand, 
Calico Mops, Rouge and Crocus Compositions, Nickel Salts and 
Anodes.—HENRIC, 234, Great Colmore Street, Birmingham. 

Do your own Electro Plating and Gilding. System inex- 
pensive. Particulars one stamp.—PERKS, 47, Alexandra Road, 
Richmond, Surrey. 

Steel Name Stamps, 34. per letter. Figures (set), 2s. 4d. 
Post free.—F. BALDWIN, Tuffley, Gloucester. 

Meerschaum and Briar Pipes Repaired, Mounted, or Cased, 
ambers fitted—W. GrorGE, 324, Essex Road, Islington, London, 

Minerals, Fossils, Cretaceous, Liassic, Carboniferous, Silurian. 
12 named specimens, 2s. 6d. free—CHAS. WARDINGLEY, Black- 
wood Crescent, Edinburgh. 

Mica or Talc cut for all purposes. Mica chimneys, Mica 
covers, etc.— C. JOHNSON, 87, New Oxford Street, W.C. 

a 

EXCHANGES. 
Exchange Notices will be inserted in this Column at the rate of 

Stxpence for the first twenty-four words, and Threepence for 
every succeeding eight words. 

Advertisements for this Column should be received by first post on 
Tuesday to insure insertion in the following number, 

Grand pair of coupled high-class model Beam Engines, bright 
and complete, fitted with pumps, governors, throttle valve, made 
regardless of cost by Lord Scarsdale’s engineer, and made for work 
as well as show. Bargain. Half cash, half exchange.—295, St. 
Philip’s Road, Sheffield. 
New powerful Microscope, case, tongues, object-glass. Ex- 

change for 3 in. Electric bell, new, or offers.—JOHN COLLINGE, 
John Street, off Cross Street, Middleton, near Manchester. 

100 Geological Specimens, named. Exchange, 
Approval.—HOoLpEN, Hoyland Nether, Barnsley. 

SELECTED BOOKS. 
Handbook of the Amaryllideew. Including the Alstroe- 

meriez and Agavere. By J. G. Baker, F.R.S., 
F.L.S., First Assistant in the Herbarium of the 
Royal Gardens, Kew. London: Bell and Co. 
Price 5s. 

Electro-Plating. A Practical Handbook on the Deposi- 
tion of Copper, Silver, Nickel, Gold, Aluminium, 
Brass, Platinum, etc., with descriptions cf the 
Chemicals, Materials, Batteries, and Dynamo 
Machines used in the Art. By J. W. Urauhart, C.E. 
Second Edition. London: Crosby, Lockwood and 
Sons. Price 5s. 

A Text-Book on Steam and Steam Engines. For the Use 
of Students Preparing for Competitive Examinations. 
By A. Jamieson, C.E., F.R.S.E., Prof. of Engineering, 
Glasgow Technical College. With 200 illustrations 
and four folding plates. Third Edition. London: 
Charles Griffin and Co. Price 7s. 6d. 

10s. 

NOTICES. 
The Title Page and Index to Vol. I., now ready, price 3d. 
Binding Cases for Vol. I., price 2s. each. 
Cases and Binding, Vol. L., including Title Page and Index, 

price 3s. 
Vol. I., bound in cloth, with Title Page and Index, gs. 6d. 

—by post Ios. : 
The Back Numbers of ScrentiFIc News can be obtained 

from all Booksellers and Newsagents, or direct from the 
Publisher, 138, Fleet-street, London, E.C, Price 3d. each, or 
by post 33d. 

METEOROLOGICAL RETURNS 

for the ten weeks ending on Monday, Sept. 17th, 1888. Specially prepared for Scientiric News from official reports. 
= 

Mean Temperature. Rainfall. Duration of Sunshine. 

Scotland, East | 53°7 degs., being 2'7 degs. below average.| 6:2ins., being 1:0 ins. below average. | 300 hrs., being 58 hrs. below average 
England, N.E. |55‘0 ,, 9 FS op a3 op 80,, po LS op aloe o 260 ,, sp) Ek op +s ” 
England, East |57°2 ,, » 34 9 ” ” 73 » 7 w ” ” 301 55 » 83 » ” ” 

Midlands ++» | 56'4 5, » 36 4, ” ” 695, » OF 4 »” ” 307 55 » 46 4, ” ” 
England, South} 581 ,, » 27 55 3” ” 60,, » OO ® ” ” 328 5, » 67 4, ” ” 
Scotland, West | 54°7  ,, fp HO op D5 oD 89 ,, » 0) ;, below 5; 302 ,, mm GO op cs ” 
England, N.W.|55°9 3s » 32 45 ” ” 88, » 0 ,, above ,, 2905 95 » 54 ” ” 
England, S.W. | 56'5 ,, » 31 55 » ” 35 py CH pm BAY x 374 5 » 59 9 ” ” 

Ireland, North|559 ,, » 274 45 ” ” $7, » O9 ,, above ,, 268 ,, x» 27 55 2? ” 
Treland, South} 5675 ,, cp PPB ns BS A Pim m OO m walonr a 356 55 » 6 ,, above ,, 

The Kingdom...|56'0 ,, 5 2S op 50 90 76,, 04 , above ,;, 309 5, 3 Lab. yay) DELO WaESS 

During the last week of above period the sunshine value for the kingdom was higher than any previous week since the week ending 
on May 28th last. 
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SCIENTIFIC TABLE TALK. 

By W. Martiev Wi1tiams, F.R.A.S., F.C.S. 

In my last I discussed the series of changes which occur 
when a thin, filmy substance, such as a leaf or a dead 
butterfly falls upon a glacier of moderate slope, culmina- 
ting in the complete perforation of the glacier down to its 
base by a frou de cascade. 

The reader may have noted that I carefully specified a 
supply of clear water in the rill flowing into the baig- 
noire. But the water of these glacier rills is not always 
clear,not usually clear,especially if it flows down the slope 
of the moraine ridge. : On the Unteraar glacier, with its 
great medial backbone ridge of ice, rising as muchas eighty 
feet above the general level, and coated with rock debris, 
all the rills that flow from this source carry with them 
more or less of the sand that results from the continuous 
disintegration of the rock fragments subjected to a 
succession of freezing nights and scorching days, such 
succession being one of the peculiarities of glacier 
climate to which many glacial phenomena are due. 

One of these rills flowing during the summer day- 
time down the moraine slope into a baignoire and carrying 
with it the particles of rock deposits them at the bottom 
of the basin, where they accumulate. The effect of such 
a covering of the concavity is easily understood. It must 
put a stop to all further excavation of that portion of the 
basin which is so protected. The warmer sinking water 
can no longer continue scooping the bottom, though it 
may act on the sides. But the general surface of the 
glacier all around the basin is lowering daily. Suppos- 
ing the baignoire to be five feet deep when this protection 
f the bottom begins to be efficient, and that the summer 

ablation proceeds at an average rate of two inches daily, 
‘what will happen at the end of thirty days ? 

It is evident that the deposit of sand or gravel will now 

become level with the surface of the surrounding ice, and 

its quantity will be considerable, as the deposition was 
continued during the thirty days. We shall thus have a 
pocket of sand of respectable depth imbedded in the 
glacier. But the sun goes on thawing the general sur- 
face, while that forming the bottom and sides of the sand 
pocket is protected. Thus the pocket or basin full of 
sand will presently be raised with its rim above the 
general level; it will stand upon a pedestal ring of ice, 

The sun, however, will not spare this pedestal, will 
thaw its sides and thus undermine the edges of the 
basin. This undermining will cause some of the sand 
to trickle over. This will coat the sloping sides of the 
pedestal and thus protect it. 

It is evident that the supply of such protection to the 
sloping slides will slightly diminish the diameter of the 
basin itself; its own edge will become somewhat thawed 
all round, This action will be repeated daily, and as the 
surrounding surface of the ice continually thaws down 
lower and lower, the outspread of the protected base 
increases, and the summit basin diminishes in diameter 
by the thawing of its edges, until at last it contracts to a 
mere point, and thus a cone is formed which, as Agassiz 
says, appears so like a loose heap of rubbish that at first 
acquaintance one can scarcely resist the temptation to 
overthrow it with the foot or a stick, but in attempting 
to do so no little astonishment is excited by its firmness, 
which is explained on brushing off the surface sand, 
when a cone of clear ice, continuous with the bulk of the 
glacier, is revealed. 

Schuttkegel (rubbish cones) is the name they have re- 
ceived from the mountaineers, and this is adopted by 
Agassiz, who refers to the fact that they were in 1840 
practically unknown to science, though so interesting in 
their growth, and supplying, like the glacier tables, such 
clear demonstration of the surface thawing down of 
glaciers. They abound on the Zermatt and Unteraar 
glaciers, but are rare on other glaciers for the reasons 
already stated in reference to glacier tables. 

They are not ordinary cones of circular (horizontal) 
section, but are all elliptical, the longer axis of the ellipse 
lying in the meridian of the place, and the southern slope 
of the cone steeper than the northern. The reasons for 
this I have already explained in connection with the 
glacier tables, meridian holes, and baignoires. Those 
that I saw varied from about one to three feet in height. 
Agassiz has found them ranging from a few inches in 
height to six and ten feet across at the base, and four to 
five feet high. 

These are the monuments of the dead butterflies to 
which I first referred. Some readers may imagine that 
the idea of butterfly origin is rather fanciful, but such is 
not the case. A thin film is demanded—a leaf will do— 
but trees do not grow on glaciers, and the leaves that are 
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carried there by the wind arrive at the wrong time— 
viz., in the autumn, when they are presently buried in 
the next fall of snow, and are decomposed before the 
next summer; but the butterfly is soaring just at the 
right season, and sometimes, aided by the wind, even 
crosses high mountain ranges alive, but more commonly 
alights and dies when above the snow-line or over 
glaciers. 

In the course of our exploration we were conducted 
to a “crevasse” about three feet wide, on one wall of 
which some steps were cut in the ice. Descending these 
we arrived at ‘Foure’s Salon,’ or smoking-room. 
(Foure was apparently the nick-name of a wag, a laugh- 
ing philosopher, who took the lead in our excursion. 
If Iam not mistaken, his proper name was M. Desor.) 
This salon was a cubical chamber, excavated in the ice 
at a considerable depth below the surface, and therefore 
was illuminated by the light which passed through its 
ultramarine roof and walls. The effect was very beauti- 
ful, resembling that of the blue grotto of Capri. 

Here we had opportunity of studying the structure 
of glacier ice, which is visibly porous when closely ex- 
amined. Water was slowly percolating downwards 
through these pores, and crawling in them were small 
shining creatures which, from lack of entomological 
knowledge, I was unable to identify ; but I find that in 
my diary they are likened to the spring-tail lepisma that 
I had collected on the surface of pools in Battersea 
fields, in order to mount their scales as test objects for 
the microscope. I find now that this was not far from 
the truth, having just met with a foot-note on page 52 
of “Untersuchen tiber der Gletscher,” in which they 
are described as the Podura nivalis of Geer, or closely 
allied thereto. Their active existence in the midst of 
the ice proves that some kind of food must exist even 
in this unpromising habitat. I am very glad to have 
found this note by Agassiz, having seen no other notice 
of these ice-dwellers, and expecting to find myself in 
the position of an observer of the sea serpent, had I 
described them only from my own recollection of this 
single observation. 

My present object in selecting this subject for Table 
Talk is to bring forward certain curiosities of glacial 
phenomena which have somehow been overlooked. 
One may read through a thick book like Geikie’s ‘‘ Great 
Ice Age,” without finding a word about them. It is true 
that this is mainly devoted to geological agencies, but 
even in books on modern glacier phenomena they are 
scarcely noticed. Having done this, I leave the subject 
for the present, as my readers may have had enough of it. 

SSS 

Discovery or Ancient Retics at Kitmarnocx.—A 
short time ago the workmen, in preparing the ground for 
the erection of a house in Tichfield Street, came upon 
an ancient urn, containing arrow heads, etc. Recently 
the president of the Glenfield Ramblers found a stone 
gouge near the place where an old coffin was got some 
seventy years ago. This gouge is made of serpentine 
rock, and is of fine appearance. It is 4 inches long, 
3 inches wide, and curved at its cutting edges. Ac- 
cording to authorities, it is not an Ayrshire stone. The 
thin edge has evidently been ground to a considerable 
degree of sharpness, and was probably used in gouging 
out the interior of an ancient canoe. It is intended that 
these ancient relics shall find a resting-place in the 
Burns’ Monument Museum. 

THE VOLCANIC ERUPTION IN JAPAN. 

(Continued from page 334.) 

JAM. LITTLE table-land, below us on the left, marked the 
site of the medicinal hot springs of Shimo-no-yu, 

where a number of invalid visitors, forty or more in 
number, had been taking the waters, and now springs and 
visitors are buried under twenty feet of mud. 

To find a spot sufficiently free from mud for us to sit 
down and open the tiffin-basket, we had to descend 2 
few hundred yards. Them we returned to the same 
spot and climbed cautiously over the edge and down the 
slope, our object being to reach the top of the mud-wall: 
I have described as being on our right, and from behind 
which the steam was rising from the crater itself. The 
mud was in great cakes and boulders, resting upon the 
great mass of it beneath—exactly, in fact, like a choppy 
sea suddenly solidified. The walking, therefore, or 
rather scrambling, was difficult, and the surface of the 
mud treacherous. By chance, when we had descended 
far enough in a straight line and turned off to the right 
to climb to the wall of the crater, two of us happened to 
be in advance of the rest. Slowly and cautiously we 
approached the edge, testing the masses of mud before 
us at every step. At last, side by side, and on our hands 
and knees, we looked over. The mud-wall upon the 
edge of which we stood, sank straight down out of sight 
into the depths of the abyss, and actually shelved in 
underneath us, so that we were suspended over the 
seething crater upon no support stronger than overhang— 
ing mud, neither solid nor tenacious. Needless to say 
that after a single brief look we beat a gingerly but hasty 
retreat. And none too soon, for there between us and 
the rest of the party was a long crack several inches. 
wide. But that minute’s look will never be forgotten by 
either of us. For a thousand feet the mud precipice 
rose straight up to our feet; the crater from which it 
sprang was probably a mile wide; from a dozen half 
visible openings the steam was issuing with the noise of 
a distant waterfall, while the chief orifice of the crater 
was altogether hidden by the cloud of steam above it ; 
and, whenever the vapour was dissipated for a moment, 
we could see the liquid mud at the bottom, apparently 
still seething in great disturbance and commotion. The 
colossal scale of it all, the more than Alpine precipice, 
the ocean of mud, the buried village, the heat, the steam, 
the noise, the attempt to picture in imagination the scene 
when the earth had been thus burst and riven and scat- 
tered and convulsed, and the solid land had melted and. 
flowed out as the sea—all these combined to produce an 
impression of awe and stupefaction which nothing sub- 
sequent can ever efface, and with which no previous. 
experiences of life afford the slightest comparison. 
We were the first foreigners to make thus a rough but| 

fairly complete examination of the scene of the eruption, 
and when we started for our long walk home later in 
the afterncon, we were in a position to say with some 
confidence just what had happened. These conclusions, 
we may say here, were confirmed and corrected by the 
narratives of the survivors, whom we interviewed the 
next day amongst the ruins of the villages at the foot of 
the mountain on the side opposite to that we had as- 
cenced. The main facts of the eruption are these: At 
the point of the manifestation of volcanic activity, the 
mountain range consists of three peaks, which are often 
spoken of together as Bandai-san, but consists properly 
of Bandai-san, 5,800 feet, a somewhat smaller mountain 

/ 
/ 
] 
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known as Sho-Bandai-san, and a third, larger again, 
called Nekomatadake. The eruption had taken place in 
the smaller central one of the three, and Sho-Bandai-san 
has disappeared from the face of the earth. The explo- 
sion was caused by steam; there was neither fire nor 
lava of any kind—it was, in fact, neither more nor less 
than a colossal boiler explosion. The whole top and one 
side of Sho-Bandai-san had been blown into the air ina 
lateral direction, and the earth of the mountain was con- 
verted by the escaping steam at the moment of the ex- 
plosion into boiling mud, part of which was projected into 
the air to fall a long distance off and then take the form 
of an overflowing river, and part of which rushed down 

THE ANCIENT INHABITANTS OF THE 
CANARY ISLANDS. 

A PaPER READ BY Mr. J. Harris Stone, M.A., BEFORE 
THE ANTHROPOLOGICAL SECTION oF THE BRITISH 
ASSOCIATION. 

(Nee the time when printing was being introduced 
into England an old-time race of ancient people 

was rapidly and cruelly being exterminated. ‘‘The 
world forgetting, by the world forgot,” they had lived in 
seclusion till then, the date of their advent being just as 
uncertain and ancient as their disappearance from among 
the races of mankind is precise and modern. In the 

with inconceivable speed and resistless force, and poured 
over the face of the country to a depth varying from 
twenty to a hundred and fifty feet. Thirty square miles 
of country were devastated and practically buried by 
this eruption, a fact which places it, as I said, among the 
most stupendous on record, 

SIS 

IMPORTATION OF SciENTIFIC Books anD APPARATUS 
INTO THE Unitep Srares.—At the late meeting of the 
American Association for the Advancement of Science, a 
petition to Congress was adopted to place on the free 
import-list books pertaining to the physical, natural, and 
medical sciences and apparatus intended for the purposes 
of scientific research or of education. 

PART OF THE CRATER, SHOWING MASSES OF ROCK RESTING ON MupD, 

whole history of the world there is, perhaps, no more 
remarkable fact than that at that late date of the 
Christian era when civilisation had so far advanced as 
to include in its scope amongst other signs of refinement, 
gunpowder and printing, there existed close to Europe, 
on islands in the Atlantic, remnants of peoples of the 
Stone, or may be even earlier ages. Yet such was the 
case. Whether or not the ancient inhabitants of the 
Canary Islands belonged to that extremely vague and 
misty period the ‘‘Stone” age, is a problem which may 
be left to others ; but beyond all doubt as late in time as 
1402 there lived in those islands a race very far removed 
in the upward scale from what we know as savage, a 
race presenting to us features of intense interest, a 
race till then virtually uncontaminated by external in- 
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fluences. These are statements which it is likely no 
student and traveller will deny. - Traveller is thus pur- 
posely coupled with student, because for several reasons 
it seems advisable that besides a knowledge of their 
past history, the investigator should possess a personal 
acquaintance with each of the islands in order to 
intelligently and impartially treat this subject. Several 
grotesque and ridiculous theories and statements have 
seen the light about the Canaries and their ancient 
inhabitants, which would certainly not have been put 
forward had their authors ever been through the islands, 
and had noticed the present inhabitants, the configura- 
tion of the country, and the remains of the old inhabit- 
ants which are to be seen 7 sétu. In the case of nearly 
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all the writers on the Canary Islands, with one or two 
notable exceptions, a partial knowledge of the islands 
has proved to be misleading. 

For example, Bory de St. Vincent, in a thick quarto 
volume, published in 1803, amongst other obvious 
blunders, states that the old inhabitants, whom he com- 
prehensively and erroneously calls Guanches, buried 
their dead in pyramids destined to endure, like those of 
Egypt, for a number of centuries, and that the builders 
of the magnificent Egyptian structures were no more 
expert in architecture than were the Guanches. Now 
the student soon discovers that Bory de St. Vincent’s 
large work is entirely a compilation from that of Viera, 
coupled with the result of one nighi’s stay at Santa Cruz, 
in Tenerife. The pyramids, so strong, so lasting, so 
grand in architecture, have been visited by me. To 
lean against them would disarrange the loose stones of 
which they are composed, and they are about three or 
four feet in height. The epithet pyramidal might be 
applied to the rough and ready way in which the stones 
were thrown on the tombs in question, and some such 
rumour reaching the too credulous author doubtless 
accounts for his remarkable statement. 

The same author also thinks that the Purpurarize were 
Madeira and Porto Santo. The presence of orchil and in- 
habitants in Lanzarote and Fuerteventura, and their 
absence at that period in Madeira and Porto Santo, should 
have prevented Bory de St. Vincent falling into this error. 

Scant courtesy has always been paid to these islands by 
travellers. 

Ogier, who could never have visited the ancient burial- 
places of the race, makes the following astonishing state- 
ment: ‘“The Guanches had a temple which was long be- 
lieved to bea tomb. Itis a kind of stone pyramid in 
Gran Canaria, with respect to which we have no infor- 
mation of any kind. In this building, and in the shape 
of their temple, we can trace a similarity to the ancient 
pyramidal and circular constructions of Ancient Egypt and 
Karnac in Brittany.” 

Similarly Humboldt’s description of Tenerife is very 
inaccurate and misleading. His long account is founded 
on a three days’ stay only in the island, added to what he 
heard and had read. 

Still more recently, the elaborate account of the 
whistling language of Gomera does credit to the in- 
ventive faculty of its German author, but it is not a 
contribution to our knowledge of that island. 

I wish in the first place to show that this interesting 
people, up to the time of the conquest of the islands 
(1402 to 1496), incredible as it may seem, were ignorant 
of the use of metals. 

In the collections of their remains which can be seen 

’ Gomera and Hierro. 

in the islands themselves there are no signs that metals | 
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were used. In the tombs and caves which I have visited 
no signs of metal remains were apparent, and history 
supports this conclusion. 

In a narrative emanating from certain Florentine mer- 
chants (1341), and recorded by Boccaccio, we learn that 
the inhabitants of Canary ‘‘ were shown some gold and 
silver money, but they were quite ignorant of the use of 
it, and they knew as little of any kind of spices. Rings of 
gold and vases of carved work, swords and sabres, were 
shown to them ; but they seemed never to have seen such 
things and did not know how te use them.” 

Again, Azurara(1443) remarks that ‘“‘theironly weapons 
were a short club and the stones with which their country 
abounded ; they made no account of the precious metals, 
but set a high value on iron which they worked with 
stones, and made into fishing-hooks,” this was, of course, 
after they had obtained that metal from the conquerors, 
“they even used stones for shaving ;” and further, that 
the people of Palma “fought with spears like the men 
of Tenerife, but pointed them with sharp horn instead of 
iron.” Plenty of these spears are to be seen in the 
islands. Cadamosto, who wrote in 1455, during the con- 
quest, says of the natives of Tenerife, ‘‘ Their weapons 
were stones and javelins, pointed with sharpened horn 
instead of iron, and sometimes the wood itself hardened 
by fire, till it was as hard as iron.” It must be re- 
membered, however, that Cadamosto only visited 

His other information must there- 
fore have been hearsay. The narrators of the conquest, 
in several passages in the course of their rather rambling 
narrative, clearly endorse the fact that the use of iron 
was unknown. When they arrived at Gran Canaria 
they induced some natives to come on board and exchange 
figs and dragons’ blood for “‘ fishing-hooks, old iron, and 
little knives,” while with great zaivete they continue, 
“The dragon’s blood was well worth two hundred ducats, 
while what was given in exchange was hardly worth 
two francs.” Then again, “ The infidels have no armour 
nor any knowledge of warfare ; they are not, therefore, to 
be dreaded like other nations.” Again, of the isle ot 
Hierro they say, “The men use long lances without iron 
points, for they have no iron nor any other metal ;” and 
again, of the Canarios, “ ihese people have no other 
weapons” (than stones), ‘‘and, believe me, they can 
throw and handle a stone much better than a Christian 
can.” And the natives of Fuerteventura ‘“‘ had no armour, 
and were only clothed in goatskins and leather and could 
only retaliate with stones and wooden lances untipped 
with iron, although they did a good deal of mischief.” 

Many will join issue upon the assertion that up to the 
beginning of the conquest of the islands in 1402 the in- 
habitants had lived, to all intents and purposes, unknown 
to the world, and therefore unacquainted with the civili- | 
sation of the time, though the highest civilisation of that 
day was, it may be said, close at their doors ; still, it may 
be maintained that the proposition is right, and that for 
three reasons. The recorded voyages before 1402 sup- 
port this view, as do the remains of the ancient inhabit- 
ants which can be seen to-day, and also the physiognomy 
of the islands themselves—a factor the importance of 
which is considerable. Even during the conquest in 
1446 we find an independent voyager who went there, 

Dinisianez da Gran, writing: “In fight they used no 
weapons but sticks and stones; their clothing upwards 
was skins, the lower part a covering made of palm 
leaves of divers colours. They took off their beards 

with sharp stone ?” 
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Concerning the very ancient inhabitants of the Canary 
Islands we know nothing. They were peopled then 
by the souls of the blessed. The ancient poets de- 
lighted to dwell on those Elysian Fields, the resting- 
place of the happy departed spirits far beyond the en- 
trance to the Mediterranean, on the banks of the river 
Oceanus, or on islands in its midst. 
Homer says that, ‘there the life of mortals is easy; 

there is no snow, nor winter, nor much rain, but ocean is 
ever sending up the shrilly breathing breezes of 
Zepherus to refresh man.” Hesiod and Pindar describe 
them under the name of the Fortunate Isles, but we 
learn next to nothing oftheir corporeal inhabitants. The 
earliest mention of the islands, not entirely partaking of 
the romantic halo so delightfully woven round them by 
Homer and other ancient authors, is in the treatise ‘‘ De 
Mirabilis” about the year 250 B.c. The account there 
given, as also that by Diodorus, are no doubt taken 
from the historian Timzeus, his authority being the 
Greek navigator Pytheas and the travellers’ tales 
of Punic and other sailors. But it were only 
right to say that these accounts may equally 
apply to the Madeira group. I rather incline to the con- 
clusion that, at any rate, the two easterly islands of the 
Canary group (Fuerteventura and Lanzarote) were 
included, because primitive sailors would come across 
them by coasting, the nearest island being only sixty 
miles distant from the west coast of Africa. For the 
same reason I still more strongly think that Lanzarote 
and Fuerteventura are alluded to in “ Plutarch’s Life of 
Sertorius.” That general, Plutarch says, “crossed the 
Straits of Gades, and keeping to the right, landed a little 
above the mouth of the river Betis (Guadalquiver), 
which, running through a large track to discharge itself 
in the Atlantic Ocean, gives name to all that part of 
Spain through which it passes” (Betica, now Andalusia). 
“There he found some mariners lately arrived from the 
Atlantic Islands. These are two innumber” (probably 
Lanzarote and Fuerteventura). ‘separated only by a 
narrow channel, and are at the distance of four hundred 
leagues from the African coast. They are called the For- 
tunate Islands. Rain seldom falls there, and when it does 
it falls moderately ; but they generally have soft breezes, 
which scatter such rich dews that the soil is not only 
good for sowing and planting, but spontaneously pro- 

in such 
‘abundance, that the inhabitants have nothing more 

0 do than to indulge themselves in the enjoy- 
aent of ease.* The air is always pleasant and salu- 
rious, through the happy temperature of the seasons, 
id their insensible transition into each other; for the 
orth and east winds which blow from our continent, 
the immense track they have to pass, are dissipated 

and lost ; while the sea winds, that is, the south and the 
west, bring with them from the ocean slight and gentle 
showers, which imperceptibly scatter plenty on their 
plains. So that it is generally believed, even among the 
barbarians, that these are the Elysian Fields, and the 
seats of the blessed, which Homer has described in the 
charms of verse.” 

“Sertorius hearing these wonders, conceived a strong 
| desire to fix himself in these islands, where he might 

* Ina letter written in November, 1814, and published in Vol. I. 
_ of the Pocket Magazine, the writer, who dates from Fuerteventura, 
says, ‘‘ There is a tradition in the island, of nearly three hundred 
years date, which indicates that the barren mountains were then 
covered with trees, like those of Tenerife and Canary.” 

live in perfect tranquillity at a distance from the evils of 
tyranny and war.” 

This account, which bears internal evidence of relating 
to the Canary Islands, is the least hazy that we know of 
up to the date 82 B.c. 

Pliny gives us a vague itinerary, drawn up by Statius 
Sebosus, about 40 B.c., in which, under the name of the 
Hesperides, five islands of the Canary Group are clearly 
mentioned. 

Unfortunately for the Anthropological Section of the 
British Association, these old-world sailors, like their 
successors in more modern times, were not literary, 
and even if any of them did possess habits of scientific 
observation, they were not educated enough to commit 
their observations to writing. Hence our knowledge 
of the inhabitants of the islands in these times is most 
misty and doubtful. 
King Juba II. sent out an expedition specially in 

Fic, I.—THE ONLY GUANCHE HOUSE IN THE ARCHIPELAOG 

SAN BARTOLOME, TIRAJANA. 

search of the Insulee Fortunatee, and finding the Canaries, 
named them from their characteristics thus: Ombrios 
(Palma), Junonia (Gomera), Nivaria (Tenerife), Capraria 
(Hierro), Canaria (Gran Canaria), while the name Pur- 
purariz was given to the two islands Lanzarote and 
Fuerteventura. From this time it might be thought we 
should have begun to learn something definite concerning 
the islands and their inhabitants. Owing to the destruc- 
tion of the Roman Empire, and the pall of inertness and 
ignorance which settled over the civilized world, this 
gleam of knowledge concerning the islands faded away, 
and for no less than thirteen centuries they were practi- 
cally lost, less being known and thought about them than 
in the days of Homer. In his time an interest in them 
was taken, even though that interest was of a romantic 
or semi-religious character, but now for thirteen centuries 
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no interest of any kind whatever was felt as to their 
fate. They seem to have completely faded away from 
men’s thoughts. 

The Portuguese were probably the re-discoverers. 
About 1341 the spirit of enterprise began once again to 
animate men’s breasts, and the poet Boccaccio sets forth 
an account of a voyage made to the Canaries in that year 
under the direction of the King of Portugal. From this 
narrative we learn that the voyagers landed probably on 
Fuerteventura, but ‘‘they did not dare to penetrate far 
into the country.” At Gran Canaria they saw apparently 
little of the inhabitants, for they say some of the natives 
“(were covered with goats’ skins coloured yellow and 
red, and, as far as could be seen from a distance,’ show- 
ing their intercourse with them was slight, the skins 
were fine and soft, and tolerably well sewn together 
with the intestines of animals. To judge from their 
gestures, they seemed to have a prince. Their lan- 
guage, however, was soft, and their pronunciation rapid 
and animated like Italian. The sailors went on probably 
to Gomera, but. “ventured but a very little way into the 
country.” They also sailed round Tenerife, but “ did 
not dare to land.” 
From this important account, we plainly gather that 

the natives were anything but savage ; that the islanders 
had no means of intereommunication, for they knew not 
the use of boats; and probably that the languages or dia- 
lects of the islands were so different that the natives of 
one could not understand the natives of another ; still, the 
languages had some affinity to one another; that the 
sailors found the islanders anything but rich, for they 
“hardly covered the expenses of the voyage ;” and that, 
finally, their intercourse with the islands when they did 
land was so slight and their journeys in those islands— 
if they left the shore, which may be doubted—so unim- 
portant that their advent was scarcely felt. They were 
amongst the islanders altogether only some fifteen or 
sixteen weeks. It is probable that the Portuguese visited 
the islands on perhaps one or two occasions earlier than 
1341, but no detailed accounts of the voyages have been 
discovered, and it may reasonably be supposed that they 
partook of the same superficial character as that to which 
allusion has been made. From this time to the com- 
mencement of the final conquest, which began in 1402 
by Jean de Bethencourt, we know nothing of the ancient 
inhabitants of the islands. They remained as before, a 
simple, gentle people, unknown to the world at large, 
pursuing their usual avocations and having everything 
they wanted in their self-contained islands. Occasional 
expeditions from Europe, doubtless at rare intervals, 
reached their shores and kidnapped natives. Vessels 
manned by Genoese, Castilians, or Florentinos, corsairs, 
and adventurers in search of any kind of portable prey, 
whether dead or living, may have ravaged their coasts. 
But the natives at the approach of strangers would retire 
to their mountain-strongholds and fastnesses, where a 
handful could make an effective stand against a large 
number of assailants. The precipitous and rocky nature 
of the shores of most of the islands, the absence of 
natural harbours and anchorage ground, would have 
rendered, in those days, the coasts anything but favour- 
able for vessels. Then again the natives never were a 
sea-going or sea-loving race. With most early races the 
sea was held to be evil and not to be trusted. They did 
not live much by the shores, Their great settlements 
were in the interior, in most inaccessible places. Hence 
the foreign maurauder would see little near the shore to 
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tempt him to pursue his thieving propensity, or to again 
pay the islands a visit. And, besides, even the most suc- 
cessful adventurer obtained, in human cattle and goods, 
hardly sufficient to repay his outlay. Most of these 
spasmodic advents of civilisation must have been made at 
aloss. When the foreigners did meet the natives arm 
to arm, the latter’ could always give a good account of 
themselves ; for they were lofty of stature, robust of 
limb, and of wonderfully healthy constitutions. Alto- 
gether it may be well imagined that the handful of men 
from a casual ship would think twice before engaging 
in hostilities with this vigorous race. The mere 
fact that it took the Spaniards from 1402 to 1496, 
and a vast amount of hard work and endurance be- 
fore they were able to complete the conquest, is mutely 
eloquent of the courage of the natives. The configura- 
tion of the ground of the Canaries shows that it is almost 
everywhere admirably adapted to help the efforts of 
defenders knowing the country well. Even at the 
present day, a great portion of the islands is well nigh 
impassable, and the entrances to them difficult. In the 
narrative of the conquest we are continually reminded 
of this. Hierro “is very difficult of access, for it has 
no good port or entrance ;” “ the others fled and betook 
themselves to the mountains;” “the country is so in- 
accessible ;” “they found it necessary to take off their 
shoes to pass over the slabs of marble, which were so 
smooth and slippery that they could only cross them on 
hands and feet, and even those who were behind had to 
hold the ends of their lances for the foremost to push 
their feet against, and they, when safely over, in their 
turn pulled the hindmost after them.” This place I 
travelled over on a camel’s back whose soft pads safely 
grasped the stones of the rough path now hewn, where 
on foot there might have been some danger of a fall over 
the precipice. ‘‘ The forces from Seville, being unac- 
customed to such rough ways, were greatly incommoded 
and harassed by the natives, who, being very agile, 
leaped from rock to rock with greatease (havingbeen used 
tothe exercise from their infancy), and galled the Spaniards 
in those narrow passes in such a manner as obliged 
them to retreat.” And again Galindo succinctly remarks: 
“(All the Canary Islands, except Lancerota and Fuerte- 
venturas” (but he could not have known those islands well, 
or he would not thus signally except them) “ are so full of 
deep and narrow vallies, or gullies, high rugged moun- 
tains and narrow difficult passes, thata body of men cannot 
march into any of them the distance of a league from 
the shore, before they come to places where an hundred/ 
men may very easily baffle the efforts of a thousand. 
This being the case, where could shipping enough be 
found to transport a sufficient number of troops to sub- 
due such a people, and in a country so strongly forti; 
fied by nature ?” 
Spaniards, elated by a late victory, pursued the Canarians 
to the mountains, they defended themselves so 
well, by throwing stones and tumbling down loose frag- 
ments of rocks upon the enemy, that they obliged them 
to retreat, with the loss of twenty-five men killed and 
a great number wounded.” 

(To be continued.) 
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EarTHOQUAKES.—According to a communication from 

Mr. W. G. Forster of Zante, there was a subsidence of 
the sea bed in the Gulf of Corinth, accompanying the 
earthquake felt in Greece on the 9th inst, 

And again, in Canaria, when the ~ 

{ 
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General ysPotes. 
Drivinc Banps oF Camets’ Hair.—lIt is said that, ac- 

cording to experiments made at the Polytechnic Institute 
of Munich, belts of camels’ hair are superior to those of 
leather, hemp, etc. ; that they work without noise, and 
are not affected by acids. 

Tue DeEsTRUCTION OF THE PHYLLOXERA AND THE 
HeErERoDERA ScHacti.—M. Willot, in a communication 
to the Academy of Sciences, states these pests may be 
destroyed by solutions of common salt, though they are 
capable of resisting morphine, belladonna, atropine, 
strychnine, and curare. 

A TricyLE witH Sairs.—The ancient Chinese inven- 
tion of light carriages driven by the wind is now being 
successfully applied in Europe to tricycles. In open 
country, when the wind is favourable, the machine may 
be propelled even up moderate hills without any exer- 
tion on the part of the rider. 

TEMPERANCE BeveraAces.—According to the Medical 
Press, the Board of Inland Revenue have lately been 
examining so-called “teetotal” drinks, with some start- 
ling results. A sample of elderberry syrup contained 
more than 8 percent. of proof-spirit ; a ‘‘ non-alcoholic ” 
ginger cordial, more than ro per cent.; certain ‘ unfer- 
mented sherry” yielded 17 per cent.; and a “cowslip 
wine” no less than 283 per cent. ! 

Some RESULTS OF THE CANAL OF SuEz.—Among the 
unforeseen consequences of the opening of the Suez 
Canal is a change of the climate of Lower Egypt, where 
rain, previously almost unknown, has become relatively 
frequent. Another result is less satisfactory; the sharks of 
the Indian Qcean have found their way into the eastern 
part of the Mediterranean and the Adriatic. Sea-bathing 
at the ports of Fiume and Polais rendered impracticable. 

Tue Deptus oF THE SEA.—In the Jast report of the 
hydrographic service of the United States on the 
soundings effected by the A/batross in the Pacific along 
the coasts of Central America, mention is made of a line 
passing by 11° 45’ N.L. andg7° 3’W. Long., where the 
water has a depth of 4,518 metres, or about the height 
from the sea-level to the summit of Mount Shastu, in 
California. Other soundings gave depths of only go, 
95, 104, and 110 metres. 

New Science and Arr InstiruTE.—Sir Charles 
Forster, M.P. for Walsall, recently opened a new 
science and art institute which has been built in that 
town. The ceremony of laying the foundation stone of 
the new structure formed part of the jubilation celebra- 
tion last year. The total cost of the building, including 
furnishing and the fitting up of laboratories, is estimated 
at £5,500. Towards this, £4,000 was raised by sub- 
scriptions, and it was stated that with the Government 
grant and income derived from other sources the insti- 
tute would be opened practically free from debt. 

THEORETICAL Astronomy.—We learn that Professor 
Newcomb is engaged on an important work dealing with 
theoretical astronomy. Its general object is the deter- 
mination of the form, size, and position of the orbits of 
all the large planets of the solar system, from the best 
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4nd most recent observations, and the preparation of 
entirely new and uniform tables for predicting the future 
positions of those objects The part of the work now far 
advanced comprises the four inner planets, Mercury, 
Venus, the Earth, and Mars, in which fourteen pairs of 
planets come into play. Twelve of these are completed. 
There remains but the action of Jupiter on Venus and 
Mars to be determined. All the observations at Green- 
wich from 1765 to r8rr have been reduced with modern 
data, and the work by Dr. Auwers dealing with an earlier 
period has also been embodied in Professor Newcombe’s 
researches, 

Tue EneiisH Explorinc Exprpition 1n Morocco,— 
The following telegram despatched from Mogador on 
September roth, and transmitted by the Eastern Telegraph 
Company’s cable from Tangier, has been received by the 
Royal and Royal Geographical Societies :—Left Morocco 
city August 27th. Driven back from Uricka-valley, but 
attained object by another route. Made an ascent of 
main range from Reraya, reaching nearly 13,000 feet. 
Skirted base of mountains to Imintanut, where we crossed 
by forced marches into Sous country, through tribes in 
revolt against Kaid. Nearly besieged in castle of Kaid 
of the Misgina by Howara in revolt. Succeeded in 
escaping safely to Agadir. Reached Mogador September 
17th. May return to Hana fora few days. Afterwards 
go north to Fez and Mequinez. Home probably middle 
of December. Letters first fortnight, Consul, Rabat; 
afterwards Tangier. Perfect health. Successful beyond 
expectations.— JosEPpH THompson, HaroLtp CrICHTON- 
BROWNE. ake 

DIscovERY OF PREHISTORIC REMAINS NEAR BAsING- 
sTOKE.—A shepherd, in the employ of Sir Nelson 
Rycroft, Bart,, was pitching hurdles in a field adjoining 
Dummer Clump, when the bar came in contact with a 
large stone, which on being removed was found to have 
covered two very rudely-formed vessels, of which the 
under one was pronounced by Dr. S. Andrews, of 
Basingstoke, to contain human bones, which had under- 
gone incineration. Subsequently another urn was re- 
moved of a much coarser character, bearing a band round 
the base of the rim ornamented with sunken dots, made 
apparently with a hollow stick. The whole of the 
vessels are hand-made, and apparently fire-baked, and 
the larger ones have suffered some damage from the 
plough, which must have repeatedly passed over them. 
Subsequently three other vessels, two large and one 
small, were found. All are of the same slightly baked 
clay, ornamented with bands. These are sometimes 
raised and ornamented with the forefinger or thumb of 
a woman or boy; while, in one case at least, a second 
band of ornament is formed by the indentations made 
by the tip of a finger. With one exception, all were 
placed in the ground bottom upwards, the bottoms 
themselves being in every case wanting, probably de- 
stroyed by the plough, they being only six or eight 
inches underground, and they were filled with earth, 
clay, and a few burnt bones. The only exception is the 
first found, which was upright, and nearly filled with 
burnt bones only. On it was placed a small vessel of 
better baked ware. ei 

Tue Pustic HeattH.—The Registrar-General’s return 
for the week ending September 22nd shows that the 
deaths registered during that period in 28 great towns of 
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England and Wales corresponded to an annual rate of 
18-o per 1,000 of their aggregate population, which is 
estimated at 9,398,273 persons in the middle of this year. 
The six healthiest places were Bristol, Huddersfield, 
Oldham, Brighton, Nottingham, and Wolverhampton. In 
London 2,463 births and 1,298 deaths were registered. 
Allowance made for increase of population, the births 
were 248 and the deaths 109 below the average numbers 
in the corresponding weeks for the last ten years. The 
annual death-rate per 1,000 from all causes, which had 
been 16°0 and 16:2 in the two preceding weeks, declined 
last week to 15°8, a lower rate than has prevailed in any 
week since the 3rd of July last. During the 12 weeks 
ending on Saturday last the death-rate averaged 16°2 per 
1,000, and was 3°6 below the mean rate in the corres- 
ponding periods of the ten years 1878-87. The 1,298 
deaths included 32 from measles, 20 from scarlet fever, 
24 from diphtheria, 22 from whooping-cough, 11 from 
enteric fever, 78 from diarrhcea and dysentery, and 4 
from cholera and choleraic diarrhcea. Thus 191 deaths 
were referred to these diseases, being 39 below the 
corrected average weekly number. No death from small- 
pox was registered, the corrected average being 5. In 
Greater London 3,247 births and 1,629 deaths were regis- 
tered, corresponding to annual rates of 30°6 and 15°4 per 
I,000 of the estimated population. In the Outer Ring 
30 deaths from diarrhcea, 8 from diphtheria, and 7 from 
whooping-cough were registered. The deaths from 
diarrhcea included 4 in West Ham, 3 in Croydon, 3 in 
Brentford, and 3 in Walthamstow sub-districts. Of the 
8 fatal cases of diphtheria 3 occurred in Edmonton and 
2 in West Ham registration districts. ‘ 

EFFECTS OF CERTAIN GASES AND VAPOURS UPON 
HeattH.—In a communication to the Bavarian Academy 
of Sciences Professor von Pettenkofer expounded the 
results of some recent investigations on this subject. It 
appears that the current views as to the quantity of 
certain gases and vapours which may be safely inhaled 
are very remote from the truth, and stand in need of 
rectification. (1) Hydrochloric acid gas.—Even 0° per 
thousand of this gas excites in rabbits, cats, etc., great 
restlessness and increased secretion of saliva, etc. ; at 1°5 
to 2 parts per thousand difficulty of breathing sets in, 
with conjunctivitis and opacity of the cornea, and 
catarrhal pneumonia, which is often fatal. Man is more 
sensitive to this gas than the lower animals. (2) Am- 
monia.—The action of this gas is similar to that of 
hydrochloric acid, but less intense. 03 per thousand is 
the point at which injurious action begins, and o'5 per 
thousand is the utmost limit which men can bear after 
long practice. From 2°5 to 4 parts per thousand produce 
dangerous inflammation of the lungs on exposure for a 
few hours, (3) Chlorine.—Very small quantities (o’o1 
per thousand) produce irritation in the respiratory 
organs ; 0°015 to 0'03 per thousand produce bronchitis 
and catarrhal pneumon‘a. Doses of o'o4 to 0:06 per 
thousand are dangerous, and o 6 per thousand is rapidly 
fatal. (4) Gromine acts exactly like chlorine. The 
statements in books exaggerate the bearable quantities 
of ammonia, chlorine, and bromine at least one thousand- 
fold. (5) Sulphuretted hydrogen.—The poisonous nature 
of this gas is well known, but it is commonly supposed 
more dangerous than chlorine or bromine, which does 
not hold good. (6) Swphuret of carbon.—Different 
qualities of this compound vary greatly in their poisonous 
action; some have very little action. (7) Aniline and 

nitrobenzol.—Aniline in the proportion of 01 per thou- 
sand is dangerous; cats and men are almost equally 
susceptible ; rabbits and guinea-pigs are little affected. 
Nitrobenzol is not readily introduced into the system 
through the lungs. Pettenkofer is of opinion that the 
injurious influence of the above gases and vapours does 
not depend merely upon local changes in the blood, but 
upop morbific effects upon the nervous system, and 
especially the nerve centres. It seems also established 
that the higher the development of an organism the more 
susceptible it is to pernicious gases and vapours. 
Bacteria can tolerate poisonous gases in the air in pro- 
portions and for lengths of time which would be in- 
stantly fatal to men or to other warm-blooded animals. 
This is perhaps the reason why man requires in his 
dwellings a purer air than do the domestic animals. 

Tue “ PLASTERING” oF Wunes.—Mr. Griffin, United 
States Consul at Limoges, in a recent report states that 
since the great reduction in the amount of wines prc- 
duced in the Bordeaux and Burgundy districts, the in- 
ferior wines of the central departments of France are 
being substituted for them, and chemistry is called in to 
increase their market value. “Plastering” consists in 
adding sulphate of lime after the first fermentation or 
while the wine is in the vat; it is also mixed with the 
grape-must. The general rule is to give 500 grammes 
of the ‘‘plaster” to the hectolitre of wine, but more 
usually it is thrown in without weighing. The advan- 
tages of the sulphate of lime are said to be increased 
fermentation and a brighter and more permanent colour 
in the wines, which will also keep much longer. The 
objections are that the chemical changes render the wine 
injurious to health, for it is said that the bi-tartrate of 
potash contained in wine in its normal state, when 
brought in contact with the “ plaster,” forms an acid 
sulphate of potash, and there is precipitated an insoluble 
bi-tartrate of lime, varying according to the degree of 
alcohol. The quantity of sulphate of potash in the wine 
is increased from five to ten fold by the action of the 
“plaster.” Moreover, in wine treated in this way sul- 
phuric acid is found in a free state, as well as sulphate 
of magnesia. The effects of the practice on the health of 
the consumers of the wine so treated were discussed in 
the Academy of Medicine, and one of the members, M. 
Marty, has made a report on the subject. As far back 
as 1857 the doctors in the department of Aveyron 
found that persons drinking “plastered” wines had 
an unquenchable thirst and an insupportable dryness 
of the throat; but different authorities gave different 
estimates of the effect on health of the consumption 
of these wines. Hygienic committees reported they 
were harmless; chemists said they were injurious to 
health ; but M. Marty appears to setile the question 
from a hygienic point of view. It is an incontestable 
fact, he says, that “ plastered ” wines occasion functional 
troubles and organic injuries ; they act as purgatives and 
caustics in certain cases; but it appears that moderate 
‘‘ plastering” is necessary to the utilisation, preservation, 
and transportation of certain of the poorer grades of wine, 
and in such cases it is recommended that the proportion 
of acid sulphate should not exceed two grammes per 
litre. As a general conclusion, the Academy is of the 
unanimous opinion that “ plastering” wine is a custom 
detrimental to health, and advises that the laws against 
it be rigorously enforced. 
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SOME PHOTO-MICROGRAPHIC 

APPARATUS. 

NCE the initial difficulties are overcome, few occu- 
pations are more instructive or engrossing than 

photographing objects through the microscope. 
impression exists among people who have not tried it, 
that photo-micrography is a very difficult branch of the 
photographic art. This is undoubtedly true when very 
high powers must be used, but it is not proposed to 
treat of such matters here, but only to describe a simple 
apparatus which can be acquired by most people, and 
which can be successfully used by any person possess- 
ing intelligence, a little manipulative skill, and patience. 

The advantages of photo-micrography are that there 
is little or no trouble in getting ready the apparatus ; 
that photographs can be taken either in the daytime or 
in the evening; that the illuminating power being, if 
artificial light be used, practically constant in intensity, 
the variation of the exposure is dependent only on the 
degree of magnification to be attained and the colour 
and nature of the object it is desired to photograph, 
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In arranging the apparatus it is advisable to procure 
a piece of dry, well-seasoned pine or mahogany, 3 ft. 
6 in. by ro in. by rj in. thick, which will form a capital 
base-board. 

Place the microscope on it, and bring the body of the 
microscope into a perfectly horizontal position; then 
with the greatest accuracy measure the distance from the 
board to the centre of the tube of the microscope. This 
will give the height of the optical axis above the base, 
and it is of great importance to maintain this line per- 
fectly parallel to the base, from the lamp to the focussing 
screen of the camera. The centre line of the apparatus 
should also coincide in plan with the centre line of the 
base-board. 

Having determined the position of the microscope, 
which should be about nine inches clear from the end 
of the base-board, mark the position of the claw foot of 
the microscope, and screw on small wood chocks or 
clamps to hold it in position; the microscope can then 
be moved from the board and replaced in position as 
desired. It is well also to fix a supporting block on the 
base-board, upon which the tube of the microscope 

<a en ee 

Fic. 1—SIMPLE PHOTO-MICROGRAPHIC APPARATUS. 

thus eliminating the condition most difficult to deter- 
mine in making a sunlight exposure, the ever-varying 
actinic power of daylight. 

The absolute necessaries for taking a photograph 
are, a lamp, a microscope, and a camera with a dark-slide. 

The lamp best suited to the purpose is the ordinary 
microscope lamp, sold by any optician. This lamp has 
a suitable screen or hood, with an aperture for the emis- 
sion of the light, and facilities for turning either the flat or 
the edge of the flame towards the microscope. A vertical 
adjustment and a condensing lens are also desirable. 

The microscope may be of the simplest form, pro- 
vided a good coarse and fine adjustment be supplied, 
that it has suitable spring clips to the stage, and that 
it is soconstructed as to allow of the body being brought 
into a horizontal position. A set of revolving diaphragms 
beneath the stage is also of great value. 

A camera suitable for ordinary landscape photography 
will meet the requirements of a beginner, though the 
greater the extension of the camera the better. The only 
necessary points to observe are, that absolutely no light 
enters into the camera except that admitted throughthe ob- 
jective of the microscope, and that the focussingscreen and 
the dark-slide occupy, when in position, the same plane. 

should bed when horizontal, thus ensuring the micro- 
scope tube being readily brought to the required position. 

A suitable bed for the camera must next be prepared. 
It will probably be found that the height from the under- 
side of the base of the camera to its axis will differ 
from that of the microscope, and that the camera will 
require to be packed up to the requisite height ; this is 
best done in the method shown in fig. 1. A slot, ro 
or 12 inches long should be cut in the centre of the 
supporting board of the camera, through which the 
tripod clamp screw, usually supplied with a camera 
will work. This arrangement will allow the camera to 
be moved up to or away from the eye-piece end of the 
microscope, and secured in any desired position. 

The junction between the camera and microscope is 
best effected by means of a conical velvet funnel, secured 
to the body of the microscope by an elastic ring, tlie 
other end being passed all round the front of the camera, 

This allows the adjustment of the microscope to be 
readily effected, the eye-piece end of the tube working 
through the lens aperture in the front of the camera. 

The lamp must then be centred, and should be 
secured to the base-board by means of two rebated fillets, 
between which it should work easily, thus enabling it 
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to be moved towards or away from the microscope at 
will. The vertical adjustment is usually supplied with 
the lamps known as “ Bocket lamps.” 

The writer, after many trials, has found that the most 
suitable illuminant is formed by adding to one pint of 
Defries’ oil one ounce of camphor, and allowing it to 
dissolve. This gives a brilliant and powerful light, very 
rich in actinic rays, whilst little or no smell arises 
from it. 

The wick should never be trimmed with scissors, but 
the charred portion should be rubbed off gently with the 
finger till it is level with the top of the burner, and all 
loose threads removed. 

One of the most important details in the whole process 
of taking a photograph through a microscope must now 
be considered; and unless the points now to be men- 

tioned are carefully kept in view, it is of little use to 
hope for a sharp negative. 

The slightest error in registration between the focuss- 
ing screen of the camera and the position occupied by 
the sensitive plate when in the dark-slide will produce 
lamentable results. This is the more likely to occur 
when an inner frame or carrier is used to hold the plate 
in the slide, and the writer, therefore, strongly advocates 
that the ordinary ground glass screen of the camera be 
discarded and that the focussing be done on a piece of 
ground glass fixed in the carrier in the dark-slide, and 
secured by means of spring clips, in the exact position 
which the sensitive plate will subsequently occupy. By 
this method the chances of faulty registration are reduced 
toa minimum, whilst by drawing out both the shutters of 
the dark-slide a capital focussing screen is formed. 

Without dipping deeply into the somewhat complex 
optical question of objectives, it is perhaps well to men- 
tion here several matters which influence very essentially 
the focussing of an object for photographing, having 
regard to the correction of the ordinary microscope ob- 
jective. In order that “chromatism ” (that is, a coloured 
fringe round the object under examination) may be 
avoided, certain corrections are made in the objective 
supplied for ordinary microscopic research, and as a 
result the lenses composing it have two foci, known 
respectively as the chemical—.e., the point at which the 
blue rays are brought to a focus—and the visual focus, 
or the point at which the image of the object under 
examination appears sharpest, but at which very few of 
the actinic rays of the light are concentrated. 

It therefore becomes necessary to determine the exact 
position of the chemical focus, since to the action of 
these rays is due the record we subsequently obtain 
on the sensitised plate. A ready method of roughly 
arriving at this was suggested to the writer. By placing 
the focussing screen at askew of say ,, inches on either 
side of the centre line of the camera, and focussing sharp 
for the middle of the screen, we shall have in the centre 
the true visual focus, and on either side an inclined plane, 
one in front of, and the other behind the visual focus. 
At some point within these planes the chemical focus of 
the objective will be found, some part of the plate being 
more sharply defined than the rest. The position of 
this zone from the centre should be noted, and the 
distance in advance of or behind the visual focus deter- 
mined. Working, however, with such objectives 
is tedious and uncertain; and since at a small cost a 
correcting lens can be added to the objective, the writer 
strongly advocates this addition. Only the low powers. 
3 in., 2 in., 13 in., and 1 in., require correction, and the 
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additional lens does not impair the value of the objective 
when required for ordinary microscopic research. In 
the higher powers, 4 in., + in., } in., etc., the visual and 
chemical foci are practically identical, and any actual 
difference is best disregarded, since the addition of a 
correcting lens would greatly reduce the amount of light 
admitted through the objective. 

Suppose now the lamp to be ready, and that some 
object suitable for a trial is to be photographed. 

Using the microscope in the ordinary position, the 
slip on which the object is mounted should be 
placed on the stage of the microscope and firmly secured 
by the clips, and an objective with, say, a 1 or 2 in. focal 
equivalent brought to bear upon it. The object should 
be brought exactly into the centre of the field, and 
should be well within its limits. Now place the microscope 
in its position on the base-board, and carefully bring it 
to the horizontal position, withdraw the eye-piece, and 
move the mirror reflector to one side, so that it does not 
interfere with the light from the lamp, and attach the 
velvet to the tube. 

A very indistinct image of the object will now be seen 
upon the focussing screen of the camera, but before 
sharpening the image the illumination must be so ad- 

justed that the whole of the field on the ground glass is 
evenly illuminated. This can, after a little practice, be 
readily accomplished by moving the lamp nearer to or 
farther away from the microscope; but it is well here 
to remark that uniform illumination can be more readily 
determined when a medium-sized stop is used in front of 
the stage than with a larger aperture. The field being 
satisfactorily illuminated, now sharpen the image on the 
screen by means of the coarse adjustment of the micro- 

scope. Should the image bear further amplification, and 

yet fall within the limits of the plate used, this should be 

effected by further extending the camera, though the 

writer strongly advises the use of 41x 3# plates only, 

and that the whole of the image falls within a circle 

2} in. diameter, or a square 2? in. by 22 in., these being 

convenient sizes for subsequently printing off lantera 

transparencies from the negatives. ; 
It is best to remove the eye-piece of the microscope, 

since it makes but a very unsatisfactory amplifier, and 

generally introduces distortion of the image, whilst it 
materially reduces the volume of light impinging on 

the screen. 
Sufficient amplification can generally be obtained by 

extending the camera, but should the range be found 

insufficient, the distance between the micro-objective and 

the focussing screen can be readily increased by first 

removing the vertical sliding front, behind which in 

most cameras a sufficiently large aperture exists, and 

stretching out the velvet cone, or funnel, by which the 

junction between the microscope and camera is effected, 

as before described. The desired amplification being 

obtained, focus the image by means of the coarse and 

fine adjustments. When focussing for taking a photo- 

graph care must be taken that the frame in which the 

focussing screen is held lies in a plane at right angles in 

all directions to the optical axis. 

(To be continued.) 

SS 

Acrion oF ETHER UPON VEGETABLE Lire.—According 

to G. Bernstein, an atmosphere saturated with ether kills 

the sprouts of wheat and barley in about halfan-hour, 

a 
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Matural PWisiory, 

THE CRUSTACEA OF THE SEA-BOTTOM. 

M. Fourqurs gives in Cosmos an account of a very 
strange crab dredged up during the expedition of the 
Talisman, from a depth exceeding 2,000 fathoms. 
The bottom of the sea was for a long time re- 
garded as uninhabited. The operations required in the 
Mediterranean in 188r for re-uniting a broken telegraph 
cable, immersed at the depth of 1,000 fathoms, revealed 
to the learned world, to its surprise, that at such depths 
there existed living beings, in a darkness incompatible 
with vegetable life, and at a pressure which seemed 
opposed to all the working of the processes of 
the animal world. Scientific expeditions were organ- 
ised, and savants set out on vessels whose names 
have become historical. The Challenger, 
man, and the Travailleur carried out soundings at 
various depths, and a totally novel fauna was de- 
scribed and studied. Several remarkable fishes have 

the Talis- | 

larval forms were long considered as forming not merely 
distinct genera but even families. Such are the Zoez, 
the Jarvze of the crabs, and Phyllosoma, the larvze of the 
shrimps. 

These animals are encased in a thick calcareous shell, 
often armed with long, sharp spines. Their senses are 
highly developed. At the anterior part of the body they 
are provided with two pairs of antennz, the organs of 
hearing and smelling. 

In some species, however, the organs of hearing are 
lodged at the posterior extremity of the body, under the 
caudal plate. The organs of touch are very fine and 
numerous hairs are situated around the mouth. The eyes 
are sometimes fixed on stalks, and sometimes sessile. 
There are, indeed, few species subject to so many 
variations as the crustacea. No fewer than 5,500 living 
species are known, divided into ten orders, some of which 
live as parasites upon fishes and are deprived of eyes, 
and resemble worms in their appearance. Several in- 
habit the bottom of the sea. During the expedition of 
the Talisman, M, Filhol, one of the naturalists who took 

LITHODES FEROX: A CRUSTACEAN FOUND AT A DEPTH OF 13,000 FEET. 

been described which live at depths a thousand 
fathoms below the surface. These fishes do not 
differ in an essential manner from those of the pelagic 
fauna. The same species, or closely allied species, are 
met with at different depths. Their organs, however, 
present certain modifications imposed by the biological 
conditions of so peculiar a medium. 

The light does not penetrate to such great depths, but 
nature, in compensation, endows many abysmal animals 
with luminous organs. Their tissues are, in certain 
cases and under certain conditions, phosphorescent, like 
certain Medusa and various terrestrial animals. Our 
attention for the present must be turned to the Crustacea. 
These creatures—the crabs, lobsters, and their allies—are 
arthropods, breathing by gills. Devoic of an internal 
skeleton and of a cerebro-spinal system, they are in this 
twofold respect similar to insects. Filhol, speaking of 
marine crustacea—for there are also forms inhabiting 
fresh water—calls them the insects of the sea, an un- 
fortunate term, since true insects are not entirely wanting 
in the sea. Their structure and their embryology have 
been latterly ascertained, and they have been found to 
undergo numerous and complex metamorphoses. The 

part in the expedition, captured a new species and 
gave it the name of Litnodes ferox. It is a very striking 
animal, of a light-red colour, bristling with spines, It 
looks like a chestnut which had fallen into the sea, be- 
come alive, and shot out arms and legs. 

Its powerful and terrible armour has earned it the 
name of ferox, for it is impossible to seize it without 
being wounded, and it must be a very dangerous visitor 
to its neighbours, so much the more as the crustacea are 
very voracious and have the power of reproducing any 
limbs which have been cut or torn away. 

Rymer Jones, as quoted by Filhol, gives a very curious 
anecdote. He had one day placed some crabs in-an 
aquarium, when one of them seized one of its companions 
by the edge of the shell with one of its pincers, broke 
open the shell with the other pincer, and fell quietly to 
work to ransack the body, tearing out pieces of flesh and 
swallowing them! During this fratricidal feast another 
crab approached from behind, seized the devourer and 
holding him firmly, treated himin the same manner. Still 
he took no notice, but quietly continued his repast until 
his own death. 

The habits of Lithodes ferox are little known, but, 



364 
4 ) SCIENTIFIC NEWS. 

judging from its structure, it must be a dangerous 
animal. 

A Gicantic SpripER.—A correspondent writes to the 
Calcutta Englishman :—I\ have much pleasure in sending 
you a description of an enormous spider which was 
killed in a house here the day before yesterday, and I 
shall be glad if any reader will inform me whether the 
species be well known anywhere, or whether there be 
another Indian species at all corresponding with it in 
size. I take my description from the specimen in spirits, 
and can only indulge in regret that I did not see it alive. 
The creature was found clinging to a door-curtain, and 
when alarmed emitted a grating sound, but whether with 
its mandibles or with its feet could not be ascertained. 
It showed no disposition to run away or even to move 
from the spot where it was till it was thrown down, 
when it was killed with a blow of a stick. It is quite 
two inches in length and half an inch in breadth, and the 
two segments of the body are equal in size. It is dis- 
tinctly short legged for a spider ; but the eight legs are 
very Strong and heavy. The body, too, is covered with 
fine short hair and is all of a dark-brown colour. The two 
fangs are like a sparrow’s claws and exceedingly sharp, 
and if stretched out straight would, with the fleshy part, 
measure nearly half an inch each. I find it difficult to 
convey an adequate impression of the terrible and 
formidable appearance of the monster. The common 
large running spider, to be found in every house in 
Calcutta, unhesitatingly tackles and destroys the largest 
cockroach. Judged by that standard, this spider ought to 
make its prey of a small bird or a mouse, according to 
the tales that are told of the South American tarantula. 

SPARROW Hawk AND WaTER HeEns.—In the /Vewcastle 
Chronicle a correspondent of Mr. Kerr describes a strange 
attack of a sparrow hawk on a brood of young water hens 
which he witnessed. He was trout fishing in the pool 
in question, a preserved piece of water, which is sur- 
rounded with trees, and well fringed with reeds amongst 
which nest several pairs of water hens and coots. 
The coots are most pugnacious and jealous birds, and they 
insist on maintaining possession of the upper part of the 
pool, driving the water hens to the lower end. As the 
weather was warm and the situation rathered sheltered, 
Mr. Kerr’s friend got drowsy. At the time, several broods 
of water hens were sailing about on the poo]. Suddenly he 
was aroused by a squatterand quacking,and on looking up 
he saw a sparrow hawk grappling with one of the young 
water hens, about the size of a dabchick. The hawk, when 
it dashed on its prey, had too much “ way,” and it nearly 
went overhead after his quarry. The old water hens at 
once came to the rescue of their chick, and the sparrow 
hawk went overhead several times. While the struggle 
was still doubtful, the hawk being heavily handicappei 
by having its plumage saturated, the coots sailed in, and 
made short work of the ,pirate, whom they pecked and 
forced under water till he gave up the ghost. The coots 
and water hens continued to peck the hawk and lash it 
with their wings long after it was drowned, 

Warxinc Home.—A correspondent of the Licensed 
Victuallers’ Mirror tells a marvellous story illustrative of 
the instinct of the Carrier pigeon, which he vouches for 
the truth of. A Birmingham man purchased from a well- 
known fancier in London a pair of carriers (Homers) of 
purest breed. He was warned that they would certainly 
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fly back home if released. He kept them housed for ten 
days and gave them their liberty. They, of course, 
started for home at once. They were returned. The 
same treatment was repeated twice again with like re- 
sults. Then he clipped the wings of those pigeons close. 
The next morning they were missing again. He adver- 
tised for them, but could get no clue to their where- 
abouts. Nearly a fortnight later he received a telegram 
from Coventry stating that two pigeons, both clipped, 
answering to the description given in the advertisement, 
had been captured a few miles from that town. When 
taken they were walking along the road to London. 

Do Snakes FASCINATE THEIR Victims ?—In a paper 
published in the last Journal of the Natural History of 
Trenton, New Jersey, Mr. F. Lucas discusses the alleged 
power of snakes to fascinate their victims and hold them 
spellbound by some natural inherent quality. He denies 
altogether the existence of this faculty, and attributes the 
general belief in it to the abhorrence, net of mankind 
only but of most of the lower animals, for snakes. The 
most absurd stories of this fascination are accepted and 
cherished as evidences of the potency of the snake’s power 
over man and beast, but, when these are capable of ex- 
amination and analysis, it usually turns out that, where 
they are not wholly imaginary, the victim was paralysed 
with fear rather than rendered powerless by mesmeric 
influence. It is to the intense nervous perturbation pro- 
duced in strong men, as well as delicate, sensitive women, 
by contact with even the smallest of snakes, that Mr. 
Lucas looks for the secret of the prevalent error regard- 
ing the snake’s influence. ‘“ Man and the lower creatures 
entertain such fear of the despised ophidian that when 
unexpectedly meeting one of these horrid animals they 
are in the proper condition to be peculiarly affected by 
the fascinating gracefulness and the general appearance 
of satanic cruelty so natural to the snake. The degree 
of stupefying influence thus exerted by the snake de- 
pends largely on the nervous sensitiveness or the natural 
timidity of the subject.” There certainly are cases where 
animals have been so terror-stricken by snakes as to be 
helpless, and where even human beings have been so 
overcome as to require assistance, but in all such in- 
stances the explanation lies in the excessive fear or 
horror of the victim, and not in an inherent power of 
the snake to fascinate. Mr. Lucas concludes “ that it 
must be accepted as a scientific verity that the power 
to fascinate so universally granted to the snake does not 
exist, but rather, in accordance with the Heaven-pro- 
nounced curse on the snake, animated nature in its 
highest and most ‘sensitive form entertains such strong 
feelings of fear and repulsion towards this animal, as to 
suffer temporary paralysis when meeting it.” 

AnimAL CuLoropHyLt.—According to a contemporary, 
Mr. C. A. McMunn has detected chlorophyll in no fewer 
then ten species of British sponges, and other observers 
have detected the absorption-band of chlorophyll in the 
spectrum yielded by four other species. 

Tue RETURN OF THE SARDINES.—These little fishes, 
which had for some time forsaken the coasts of France, 
have returned in unprecedented numbers. The works 
of Audierne and its neighbourhood refuse to buy in 
further supplies at any price. To get rid of what they 
have already caught, the fishermen are obliged to sell 
them as manure at half-a-crown per cubic yard ! 
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WATER EGGS OF INSECTS. 

E doubt if there be any equally common object so 
full of instruction to the young biologist as a string 

of the eggs of Chironomus. The flies which bear this 
name are often called midges. They might be summarily 
described as stingless gnats, which hover in clouds over 
water in still and warm weather. Their earlier stages 
‘are passed in water, but the fly breathes air. 

At the time of egg-laying the female Chironomus ap- 
proaches the water, and lays in it a chain of glutinous 
eggs. The viscid secretion immediately absorbs water, 
and swells to many times its original bulk. It then 
appears as a flexible, transparent cylinder, about three- 
quarters of an inch Jong, and perhaps one-tenth of an 
inch thick. Near the surface of the cylinder are embedded 
hundreds of yellow eggs, just visible to the eye as oval 
specks ina clear field. The cylinder ends in a sticky 
thread, by which the whole mass is moored to a stone or 
some similar object. 

The naturalist who has a fountain in his garden may 
expect to find these chains of eggs almost constantly dur- 
ing the summer months. In brooks and ponds the eggs 
are no doubt equally common, but much harder to find. 

For the study of the development of insects, no sub- 
ject can be more advantageous. The eggs are almost 
perfectly transparent, and may be examined alive with 
the greatest ease, being afterwards returned to the water 
to continue their growth. A low power of the microscope, 
a live-box, and a little saucer of water are the only 
appliances requisite. The development occupies three 
days, and the eggs should be examined, whenever pos- 
sible, at intervals of three hours. To study with profit, 
drawings to scale should be made with care and regu- 
larity. 

In newly-laid eggs nearly the whole space is occupied 
by a granular yolk with many oil globules. At one end, 
afterwards the hinder end, the peculiar objects known as 
the polar cells may be seen. Early on the first day of 
hatching, a single layer of transparent cells is seen to 
invest the yolk, and within this a second layer rapidly 
forms. From the outer layer (epiblast) are developed 
the skin, nervous system, and sense-organs, while the 
inner layer (hypoblast) gives rise to the epithelium of 
the primitive alimentary canal. 

Towards the end of the first day the yolk has altered 
its shape. A narrow extension runs out into the region 
of the future head. Another tongue-like process passes 
towards the transparent egg-shell, and opens upon the 
back of the insect, which is as yet in a most incomplete 
state. The top and side-views of the embryo are now 
for the first time materially different from each other. 
Two or three segments are indicated on the ventral sur- 
face. By the middle of the second day a considerable 
number of segments (body-rings) have formed. The 
dorsal wall is still incomplete. Paired appendages, the 
future antennz, mandibles and maxillz, are now to be 
made out in the region of the head. The polar cells, 
which have a singular history, have been taken into the 
body, but can still be made out. They ultimately under- 
go conversion into reproductive organs. By the morning 
of the third day all the segments are formed. The eye- 
spots are conspicuous. A folding-in of the skin from the 
head end has produced a long and narrow channel which 
leads nearly to the yolk. A similar folding-in at the 
opposite end of the body is in progress. The two new 
lengths of alimentary canal thus formed constitute the 
future cesophagus and intestine with their appendages. 

Uneasy movements are now to be seen, and a sort of 
peristaltic action of the intestine sets in during the early 
part of the third day. The body is by this time out- 
wardly completed, and the organisation of the internal 
organs proceeds with great rapidity, every hour producing 
visible changes. At the end of about seventy-two hours 
the egg-shell contains a transparent little larva, which 
performs restless movements, and soon escapes from its 
prison. After a few days the larva acquires the red 
colour which has suggested the popular name of “ blood- 
worm.” Its subsequent history is deeply interesting, 
but we shall not pursue it at present. 

Many other small flies lay eggs in water after the 
same fashion. The string of eggs of the caddis-fly is 
much larger than that of Chironomus, and the eggs are 
at first of a brilliant chlorophyll green colour. A curious 
analogy exists between the insect-eggs just described and 
the spawn of the frog ortoad. In both of these very dis- 
similar groups of animals the some artifice is used. The 
oviduct secretes a gelatinous substance, which is poured 
out upon the eggs, binding them together into a sort of 
rope, which is small enough while still in the body of the 
parent, but swells greatly when passed into the water. 
The copious mass in which the eggs thus come to be 
imbedded serves more than one purpose. It is slippery, 
and cannot be seized by beak or claws—whether of bird 
or rapacious insect. Secondly, it is transparent, and 
thus serves to space the eggs widely, allowing light to 
pass freely to each. The influence of light upon the 
rate of development is very marked. Take any of the 
eggs named (Frog, Caddis, or Chironomus), divide into 
two parcels, place both in similar vessels, with the same 
supply of air and warmth, but keep one set in the dark 
and the other in the light. The eggs kept in the dark 
will be found to get on slowly, and a considerable pro- 
portion will not be hatched at all. Thus we see that the 
peculiar requirements of development under water have 
been independently met in precisely the same way by 
animals too remote zoologically to admit the supposition 
of a common tradition. 

— SIDS 

THE DISTRIBUTION OF COLOURS IN 
ANIMALS. 

IGNOR L. CAMERANO, after a prolonged study 
of this question, has laid before the Turin 

Academy of Sciences certain results which have scarcely 
received the amount of notice which they merit, and we 
accordingly submit them to our readers. 

He arranges the colours of animals in the following 
order as regards frequency of occurrence :—1, brown ; 
2, black; 3, yellow, grey and white; 4, red; 5, green; 
6, blue; and 7, violet. 

These colours, however, are not uniformly distri- 
buted in the main groups of the animal world. Black, 
brown, and grey are relatively more abundant among 
vertebrate animals than among the arthropods. Red and 
yellow, on the contrary, are more frequent among the 
non-vertebrated animals. Green is common among the 
lower forms, with the exception of the molluscs, but 
it is also fairly abundant among the vertebrata, always 
excepting the mammalia. Violet and blue, the former 
especially, are the rarest colours. White is very irregu- 
larly distributed, but it is most common among dwellers 
in the waters. 

The colours of animals are, on the whole, directly 
related to the medium which they inhabit. Parasitic 
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animals have less decided and less manifold colours 
than those which lead an independent existence. 

Aquatic animals have in general more uniform and 
less intense colours than terrestrial forms. Pelagic 
species have rare and strikingly deep colours—a fact 
perhaps connected with the frequent transparency of 
their bodies. 

Sea-animals which live among algze and generally in 
situations rich in marine vegetation, have a more varied 
and lively range of colouration than such as live among 

stones or on a sandy or muddy bottom. 
The dull, sombre colour of fresh-water insects is too 

well known to need more than a passing notice. Some 
species, however, which pass their larval state in water, 
eg., dragon-flies, display a brilliant colouration when 
mature. 

Land animals which live in the woods, beneath herbs, 
on bushes or on flowers, etc., have more varied and 
striking colours than the inmates of sandy or rocky 
localities. The ‘Desert colour” of the Arabian and 
Saharan fauna, the former more especially, has been 
particularly dwelt on by Canon Tristram. 

Contrary to the somewhat premature assertion of Mr. 
Grant Allen, there is no universal and constant connec- 
tion between the colouration of animals and the nature 
of their diet. Insectivorous, or rather zoophagous 
animals which live under leaves or among flowers, are 
often brilliant and varied in hue, whilst plant-eating 
species, if they do not regularly inhabit leaves and blos- 
soms, are often dull and sombre in colour, 

Still this generalisation is as far as that of Mr. Grant 
Allen from accounting for the gorgeous colouration of, 
ég., the genus Phanzus, devourers of carrion and excre- 
ment among which they make their abode. 

The richer an animal group is in species the more 
varied, and in many cases the brighter is their colouring 
—a rule well exemplified in the humming-birds. But 
it fails us in not a few striking cases, among which we 
need merely mention the great group of the Brachelytra 
or rove-beetles, the Harfalidw, and the genus Aphodius. 

The development of colour bears no direct proportion 
to the quantity of light to which the animal is exposed. 
It is rather directly connected with the general develop- 
ment of the animal. Deficient nutrition and diseases 
impoverish the colours. 

Large animals have, for the most part, a duller colour 
than smaller species. We need scarcely add that the 
views of Signor Camerano as regards the influence of light 
agree substantially with those of Mr. A. R. Wallace. 

A very dry climate seems to darken colours, whilst a 
very moist one brightens or lightensthem. The colours 
of animals are modified by the altitude of their station 
above the sea-level. The higher we rise, thinks Signor 
Camerano, the more intense are the colours which en- 
counter our view. 

With this proposition we cannot agree. A mountain 
fauna is generally more sombre than that of the adjacent 
plains---a remarkable contrast to the Alpine flora. This 
fact, indeed, has been cited as an argument against Mr. 
Grant Allen’s theory of the colouration of animals. 

Species confined to islands have often darker colours 
than those inhabiting continents. This conclusion holds 
strikingly good as regards many varieties inhabiting small 
islands. 

It will be seen that the colouration of any given fauna 
is a result depending on a complex of factors, the re- 
spective influence of which it is hard to estimate. 
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The different zoo-geographical regions of the earth 
seem to have certain more or less predominating colours. 

In the Palzarctic region, white, grey, black, and 
yellowish are frequent; in the Ethiopean, yellow and 
brown ; in the Neotropical, green and red predominate (?); 
in the Indian the yellow tones occur very plentifully; 
whilst in the Australian dark colours, and especially 
black, take the lead. ; 

In almost all groups of animals those parts which are 
less visible are often brightly coloured or spotted, whilst 
the other parts of the body are more frequently uni- 
coloured, or dark, Here, however, we are reminded of 
the very numerous cases in insects where the brightest 
colours appear to be seated in projecting parts, such as 
the extremity of the abdomen, the tips of the elytra in 
Coleoptera and Hemiptera, the margins of the wings in 
butterflies, etc. So frequent is this phenomenon that 
some naturalists have regarded it as a protective arrange- 
ment—a bird, ¢.g., being more likely to strike at these 
bright, outlying parts than at the more sombre vital 
regions, 

In many cases the young of different species re- 
semble each other closely in colouration, though the 
adults are quite distinct. 

While thus giving an abstract of the very interesting 
results of Signor Lorenzo Camerano, we are fully aware 
that some of them require further consideration. It must 
have struck many of our readers that inquiries on the 
colouration of animals have, so far, left the physical side 
of the question scarcely touched. The production of the 
colouring-matters, their occurrence in one species and 
not in another, and the mechanism of their distribution 
have still to be dealt with. It strikes us that in the pro- 
duction of the design—in ¢.g., the wings of a butterfly— 
the principles of capillary attraction and of diffusion must 
come into play. By mixing certain colours which have 
different rates of diffusion and placing a small drop of 
the mixture on white blotting-paper, designs may some- 
times be obtained which roughly resemble those we meet 
with in the wings of Lepidoptera. 

ES 

THE ELECTRICAL TRANSMISSION OF 
POWER. 

A Lecrure DELIVERED By PRoFEssoR Ayrton, F.R.S., ETC., 
BEFORE THE BRITISH ASSOCIATION, ON SEPTEMBER 8TH, 
AND RE-DELIVERED TO THE WoRKING-CLASSES OF 
BaTH, ON SEPTEMBER 13TH, 1888. 

(Continued from p. 321.) 

ET us study this electric transmission a little in 
detail. I pull this handle, and the bell at the other 

end of the room rings, but in this case there is no visible 
motion of anything between the handle and the bell. 
(Electric bell rung by an electric current produced by 
pulling the handle of a small magnetic-electric machine.) 
Whether I ring the bell by pulling a wire, or by sending 
an air puff, or by generating an electric current by the 
exertion of my hand, the work necessary for ringing the 
bell is done by my hand exactly as if I took up a hand 
bell and rang it. In each of the three cases I putin the 
power at one end of the arrangement, and it produces its 
effect at the other. In the electric transmission how 
does this power travel? Well, we do not know ; it may 
go through the wires, or through the space outside them. 
But although we are really quite in the dark as to the 
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mechanism by means of which the electric power is 
transmitted, one thing we do know from experience, and 
that is this—given any arrangement of familiar electrical 
combinations, then we can foretell the result. 

Our knowledge of electrical action in this respect 
resembles our knowledge of gravitation action. The 
only thing quite certain about the reason why a body 
falls to the ground is that we do not know it; and yet 
astronomical phenomena can be predicted with marvel- 
lous accuracy. I mention the analogy since some people 
fancy because the answer to that oft-repeated question 
“What is electricity?” not only cannot be given 
exactly, but can only be guessed at in the haziest way, 
even by the most able that therefore all electric action 
is hap-hazard. As well might the determination of a 
ship’s latitude at sea be regarded as a mere game of 

chance because we have not evena mental picture of the 
ropes that pull the earth and sun together. 

This power of producing an action at a distance of 
many yards, or it may be many miles, by the aid of 
electricity without the visible motion of any substance in 
the intervening space is by no means new. It is the 
essence of the electric telegraph, and electric transmission 
of power was employed by Gauss and Weber when they 
sent the first electric message. I am transmitting power 
electrically whether I now work this small model needle 
telegraph instrument, or whether I turn this handle and 
set in motion that little electric fan. 

But until about ten years ago the facility that electricity 
gave for producing signals almost instantaneously at a 
great distance was the main thing thought of. The elec- 
tric power consumed for sending the telegraph messages 
was so small, the amount of power lost en route compara- 
tively so valueless, that the telegraph engineer had no 
need to trouble himself with these considerations that 
govern us to-day, when we are transmitting power large 
enough to work a factory or an electric tramway. 
Although there are as many as 22,560 galvanic cells at 
the Central Telegraph Office, London, which costs some 
thousands annually to keep in order, what is that com- 
pared with the salaries of all the 3,089 superintendents, 
assistants, telegraph clerks, and the maintenance of 1,150 
telegraph lines that start from the Central Office ? 

In all the last three systems on my list some form of 
power such as flowing water or the potential energy 
stored up in coal, wood, zinc, or other fuel, has initially 
to be utilised. This power is given to some form of air, 
water, or electric pump which transfers the power to the 
air, water, or electricity by which it is conveyed to the 
other end of the system. There it is re-converted into 
useful mechanical power by means of an air, water, or 
electric motor. 

You will observe that I class together air, water, and 
electricity ; by that Ido not mean to imply that elec- 
tricity is a fluid, although in many respects it acts like a 
fluid, like a fluid of very little mass, however, or, odd as 
it may seem, like a fluid moving extremely slowly, for 
electricity goes round sharp corners with perfect ease 
and without any of the phenomena of momentum 
possessed by rushing water. But what I particularly 
wish to impress on you by classing air, water, and elec- 
tricity together is that electricity is not, as some people 
seem to think, a something that can be burnt, or in 
some way used up and so work got out of it. Electricity 
ismo more a Source of power than a bell wire is; elec- 
tricity is a marvellously convenient agent for conveying a 
psh or a pull toa great distance but is not by the using 

SCIENTIFIC NEWS. 367 

up of the electricity that electric lights burn or that electro 
motors revolve. It is by the electricity losing pressure, 
exactly as water loses head when turning the miller’s 
wheel as it flows downhill, that work is done electrically. 

This model shows ina rough symbolical way what 
takes place in the transmission of power, whether 
by air, water, or electricity. The working stuff, which- 
ever of the three it may be, is first raised in pres- 
sure and endowed with energy, symbolised by this 
ball being raised up in the model; it then gradually 
loses pressure as it proceeds along the tube or wire 
which conveys it to the other end of the system, the loss 
of pressure being accompanied by its giving up power 
to the tube or wire and heating it. This is shown in the 
model by the ball gradually falling in its course. At 
the other end there is a great drop of pressure corres- 
ponding witha great transference of power from the 
working stuff to the motor, and finally it comes back 
along the return pipe or wire, losing, as it returns, all 
that remains of the pressure given to it initially by the 
pump. The ball has, in fact, come back to its original 
level. 

The problem of economically transmitting power by 
air, water, or electricity is the problem of causing one or 
other of these working stuffs, air, water, or electricity, to 
economically perform the cycle I have described. 

In each of the four stages of the process— 
(2) Transference of power to the working substance at 

the pump, 
(2) Conveyance of power to the distant place, 
(3) Transference of power from the working substance 

to the motor at the distant place, 
(4) Bringing back the working substance— 

there is a loss of power, and the efficiency of the 
arrangement depends on the amount of these four losses. 
The losses may be shortly called— 

(1) Loss at the pump, 
(2 and 4) Loss on the road, 
(3) Loss at the motor. 
Until 1870 the pump most generally employed for 

pumping up electricity and giving it pressure, was the 
galvanic battery, scientifically an extremely efficient 
converter of the energy in fuel into electric energy, only 
unfortunately the only fuel a battery will burn is so ex- 
pensive. A very perfect fireplace in which there was 
very complete combustion, and a very little loss of heat, 
but which had the misfortune that it would only burn 
the very best wax candles would be analogous with a 
battery. The impossibility of using zinc as fuel to com- 
mercially work electric motors has been known for the 
last half-century, and the matter was very clearly put in 
an extremely interesting paper “On Electric Magnetism 
as a Motive Power,” read in 1857, by Mr. Hunt, before 
the Institution of Civil Engineers, a copy of which 
has been kindly lent me by Dr. Silvanus Thomp- 
son. Professor William Thompson, of Glasgow, 
I quote from the discussion on the paper, put 
the matter very pithily by showing that even if it were 
possible to construct a theoretically perfect electro- 
motor, the best that could be hoped for if it worked with 
a Daniell’s battery would be the production of a one- 
horse power by the combustion of 2 lbs. of zinc per 
hour, whereas with a good actual steam engine of even 
thirty years ago, one horse power cculd be produced by 
the combustion of exactly the same weight of the much 
cheaper fuel, coal. This argument against the com- 
mercial employment of zinc to produce electric currents 
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is irresistible unless—and this is a very important con- 
sideration which is only beginning to receive the atten- 
tion it deserves—unless, I say, the compound of zinc 
formed by the action of the battery can be reduced again 
to metallic zinc by a comparatively inexpensive process, 
and the zinc used over and over again in the battery. If 
the compound of zinc obtained from the battery be re- 
garded as a waste product then it would be much too 
expensive to work even theoretically perfect electro- 
motors if they were existent by consuming zinc. Sup- 
pose, however, a process be devised by means of which 
burnt zinc can be unburnt with an expenditure com- 
parable with the burning of the same weight of coal, 
then it might be that although coal would still form the 
basis of our supply of energy the consumption of zinc in 
batteries might be an important intermediary in trans- 
forming the energy of coal economically into mechanical 
energy. 

While then some experimenters are aiming at possibly 
increasing the working power of a ton of coal to eight 
times its present value by earnestly seeking for a method 
of converting the energy it contains directly into electric 
energy without the intervention of a wasteful heat 
engine, it should not be forgotten that in the cheap un- 
burning of oxidised metal may lie another solution. 

The solution of this latter problem is quite consistent 
with the principles of the conservation and dissipation 
of energy since the heat required to theoretically unburn 
1 lb. of zinc is only one-seventh of that given out by the 
burning of r1b. of coal. Further, it involves no com- 
mercial absurdity like that found in the calculations 
given in the prospectuses of many primary battery 
companies which are based on zinc oxide, a material 
used in the manufacture of paint, maintaining its present 
price, even if thousands of tons were produced. Unless 
all those who use primary batteries on this expectation 
intend to have the painters doing up their houses all the 
year round, they will find themselves possessed of the 
stock-in-trade of an oil and colourman on a scale only 
justified by a roaring business in paint. 

Now about waste No. 3—the waste of power at the 
motor. That also was gone into fully in the discussion 
in Mr. Hunt’s paper, and Mr. Robert Stevenson con- 
cluded that discussion by remarking ‘‘ That there could 
be no doubt from what had been said, that the applica- 
tion of voltaic electricity, in whatever shape it might be 
developed, was entirely out of the question, com- 
mercially speaking. ... The power exhibited by 
electro-magnets extended through so small a space as to 
be practically useless. A powerful electro-magnet might 
be compared, for the sake of illustration, to a steam 
engine with an enormous piston but with an exceedingly 
short stroke. Such an arrangement was well known to 
be very undesirable.” 
And this objection made with perfect justice against 

the electro-motors of thirty years ago, might also have 
been made to all the machines then existing for the 
mechanical production of electric currents. I have two 
coils of wire at the two sides of the plattorm joined to- 
gether with two wires. I move this magnet backwards 
and forwards in front of this coil, and you observe the 
magnet suspended near the coils begins to swing in time 
with my hand. Here you have, in its most rudimentary 
form, the conversion of mechanical power into electro 
power, and the re-conversion of electric power into 
mechanical power; but-the apparatus at both ends has 
the defects pointed out by Mr. Hunt and all the speakers 

in the discussion on his paper—the effect diminishes very 
rapidly as the distance separating the coil from the 
moving magnet increases. 

As long as electro-motors as well as the machines for 
the production of electric currents had this defect, the 
electric transmission of power was like carrying coals to 
Newcastle in a leaky wagon. You would pay at least 
sixteen shillings for your coals in Bath, lose most of 
them on the way, and sell any small portion that had 
not tumbled out of the wagon for say two shillings a 
ton at Newcastle—a commercial speculation not to 
be recommended. 

A very great improvement in electro-motors was 
made by Pacinotti in 1860, but although his new form 
of electro-motor was described in 1864 it attracted but 
little attention, probably because any form of electro- 
motor, no matter how perfect, was commercially almost 
useless until some much more economical method of pro- 
ducing electric currents had been devised than the 
consumption of zinc and acids. Pacinotti’s invention 
removed from motors that great defect that had been so 
fully emphasized by the various speakers at the reading 
of Mr. Hunt’s paper in 1857. When describing his 
motor in the Nuovo Cimento in 1864 he pointed out that 
his principle was reversible, and that it might be used 
in a mechanical current generator. This idea was 
utilised by Gramme in 1870, who constructed the well- 
known Gramme dynamo for converting mechanical into 
electrical power, a machine far more efficient that even 
Pacinotti had contemplated, and gave the whole subject 
of electrical engineering a vigorous forward impulse. 
Every subsequent maker of direct-current dyname, or 
motors, has followed Gramme’s example in utilising the 
principle devised by Pacinotti, which was as follows :— 
In all the early forms of dynamos or motors there were 
a number of magnets and a number of coils of wire, the 
magnets moving relatively to the coils, or the coils rela- 
tively to the magnets, as you see in this rather old 
specimen of alternate current dynamo. To produce 
magnetism by a large number of little magnets is not 
economical, and Pacinotti’s device consisted in arranging 
a number of coils round a ring in the way shown in 
the large wooden model, so that they could all be 
acted on by one large magnet. Instead of frittering 
away his magnetism, Pacinotti showed how it could be 
concentrated, and thus he led the way to dynamos and 
motors becoming commercial machines. Pacinotti’s 
science engineered by Gramme not only made electric 
lighting commercially possible, but led to electricity being 
used as a valuable motive power. It was in their work 
that the electrical transmission of power in its modern 
sense sprang into existence. 

Quite recently an improvement in the same direction 
has been introduced into alternate current dynamos by 
Mr. W. N. Mordey, for he has replaced the many magnets 
of the ordinary alternate current dynamos with one large 
magnet, and so with his alternator, weighing 41 cwt., 
which you see in this hall, he has succeeded in obtaining 
at a speed of 650 revolutions per minute an output of 
53°6 horse-power with a high efficiency. 

It may be convenient to mention at this stage the very 
valuable work done by the Doctors Hopkinson, Cromp- 
ton, Kapp, and others in the improving dynamos and 
motors by applying scientific principles in the construc- 
tion of these machines. Were I lecturing on dynamos 
and motors instead of on the electric transmission of 
power, I would explain to you how by putting more iron 
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into the rotating armature, as it is called, and less wire 
on it, by shortening the stationary magnet, and generally 
by concentrating the magnetic action, these constructors 
have raised the commercial efficiency of these machines to 
actually as high as between 93 and 94 per cent. ; further, 
how by recognising the force of the general principles laid 
down by Professor Perry and myself as to the difference 
that should exist in the contruction of a motor and a 
dynamo Messrs. Immisch have succeeded in constructing 
strong durable electro-motors weighing not more than 
62 lbs. per effective horse-power developed. 

The subject is so entrancing to me, the results com- 
mercially so important, that I am strongly tempted to 
branch off, but the inexorable clock warns me that I 
must concentrate my remarks as they have concentrated 
the magnetic action. 

Of the power put into an Edison Hopkinson 
dynamo 873 per cent. has actually been given out by the 
motor spindle, when 50-horse power was being trans- 
mitted. How does this compare with combined efficien- 
cies of an air pump and an air motor, or of a water 
pump and a water motor? I understand that in either 
of these cases 60 per cent. is considered a very satis- 
factory result. As far, then, as the terminal losses are 
concerned, electric transmission of power is certainly 
superior to air or water transmission. 

The next point to consider is the loss of power on the 
road between the dynamo at the one end and the motor 
at the other. This problem was perhaps seriously 
attacked for the first time in the discussion of a paper 
read by Messrs. Biggs and Brittle at the Institution of 
Civil Engineers in 1878, and that problem was con- 
sidered in some detail, theoretically and experimentally, 
at the lecture I gave during the meeting of the British 
Association in Sheffield in the following year. It was 
then shown that, since the power developed by the 
generator and motor depended on the product of thie 
current into the electric pressure, while the loss when 
power was transmitted through a given wire depended 
on the square of the current and was independent of the 
electric pressure, the economical transmission of power 
by electricity on a large scale depended on the use of a 
very large electric pressure and a small current, just as 
the economic transmission of much power by water 
depended on the use of a very large water pressure and 
a small flow of water. At that time it was not thought 
Possible to construct a small dynamo to develop a very 
large electric pressure, or potential difference, as it is 
technically called, and therefore it was proposed to join 
up many dynamos in series at the one end, and many 
lamps or electric motors in series at the other, and to 
transmit the power by a very small current which 
passed through all the dynamos and all the lamps in 
succession one after the other. 

You have au example to-night of the realisation of 
this principle in the fifteen arc lamps that are all in 
series outside this Drill Hall, and are worked with a 
small current of only 6:8 ampéres, as indicated in the 
wall diagram; and a further example in the thirty arc 
lamps at the Bath Flower Show, which are also all- 
worked in series with the same small current passing 
through them ; but it is known now how to produce a 
large potential difference with a single dynamo, so that 
a single Thomson-Houston dynamo belonging to Messrs. 
Laing Wharton and Down supplies the current for each 
of the two circuits. 

The electric pressure, or potential difference, between 

terminals of any arc lamp is not high, but it is between 
the main wires near the dynamo as well as between 
these wires and the ground. How far does this lead to 
the risk of sparks or unpleasant shocks. This is a point 
that can be looked at in a variety of ways. First there 
is the American view of the matter, which consists in 
pointing out to people exactly what the danger is, if there 
be any, and training them to look out for themselves ; 
let ordinary railway trains, say the Americans, run 
through the streets, and let horses learn to respect the 
warning bell. Next there is the semi-paternal English 
system, which cripples all attempts at mechanical street 
locomotion, because we are Conservative in our use of 
horses, and horses are Conservative in their way of 
looking at horseless tramcars. Lastly, there is the 
foreign paternal system which, carried to its limit, would 
prohibit the eating of dinners because some people at 
some time choked themselves, and would render going 
to bed a penal offence because it is in bed that most 
people have died. 
We laugh a good deal at the rough and ready manner 

adopted on the other side of the Atlantic. The 
Americans, no doubt, are very ignorant of the difficulties 
that properly-minded people would meet with, but it is 
a blissful ignorance where it is folly to be wise. Every 
English electrician who has travelled in America comes 
back fully impressed with their enterprise and their 
happy-go-lucky success. They have twenty-two electric 
tramways, carrying some 4,000,000 passengers annually, 
to our four electric tramways at Portrush, Blackpool, 
Brighton, and Bessbrook. Why, New York City alone, 
Mr. Reckenzann tells me, possesses 300 miles of ordinary 
tramway track, and Philadelphia city 430 miles, so that 
there is more tramway line in these two cities than in 
the whole of the United Kingdom put together. Now 
there would be no difficulty in proving to anyone un- 
familiar with railway travelling that to go at fifty miles 
an hour round a curve, with only a bit of iron rail be- 
tween him and eternity, would be far too risky to be 
even contemplated. And yet we do go in express trains, 
and even eighty miles an hour is beginning to be con- 
sidered not to put too great a demand on the funds of 
life insurance companies. The American plan of basing 
a conclusion on experience rather than anticipations is 
not a bad one, and if we follow that plan, then taking 
into account that there are 75,000 arc lights alight every 
night on the Thomson-Houston high potential circuits 
throughout the world, and the comparatively small num- 
ber of people that have suffered in consequence—not a 
single person, I am assured, outside the companies’ staff, 
we are compelled to conclude that high potential now is 
what thirty miles an hour was half a century ago—un- 
canny rather than dangerous. 

But it is possible to use a very large potential dif- 
ference between the main wires, by means of which the 
electric power is economically conveyed a considerable 
distance, and transformed intoa small potential difference 
in the houses where it is utilised. An electric trans- 
former is equivalent to a lever, or wheel and axle, or any 
other of the so-called mechanical powers. You know 
that a large weight moving through a small distance can 
raise a small weight through a large distance ; there is no 
gain in the amount of work, but only a transformation of 
the way in which the work is done. A large weight 
moving through a small distance is analogous with a high 
potential difference and a small current, while a small 
weight moving through a large distance is analogous with 
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a small potential difference and a large current, and an 
electric transformer is for the purpose of effecting the 
transformation with as little loss of power as possible, so 
that what is lost in potential difference may be all gained 
in current. 

Electrical transformation may be effected by 
(1) Alternate current transformers, 
(2) Motor-dynamos, 
(3) Accumulators, or secondary batteries, 
(4) Direct current transformers. 
Of these apparatus the oldest by far is the alternate 

current transformer, as it is merely the development of 
the classical apparatus invented by Faraday in 1831, and 
familiar to many of youas the Ruhmkorff or induction coil. 
A combination of a motor and dynamo was suggested 
by Gramme in 1874. Accumulators are the outcome of 
Planté’s work, while direct current transformers are quite 
modern and not yet out of the experimental stage. 

After studying the literature on the subject, it appears, 
as far as I have been able to judge, that the first definite 
proposal to use a high potential difference in the street 
mains and transform down to a low potential difference 
in the houses, was made in the lecture given by me at the 
meeting of the British Asscciation in Sheffield in 1879, on 
which occasion I explained and showed in action the motor- 
dynamo principle suggested by Professor Perry and my- 
self. The apparatus on the platform is not unlike that 
shown on the former occasion ; an Immisch motor work- 
ing at 500 volts and with a current of 6°8 amperes is 
geared direct to a Victoria brush dynamo giving five 
times that current, and we will now use this larger 
current to produce an electric fire. Messrs. Paris and 
Scott have combined the motor and dynamo into one 
machine, which they have kindly lent me, and by means 
of which we are now transforming about 700 volts and 
6°8 amperes into 100 volts and about 40 amperes used to 
light that group of incandescent lamps and work these 
motors. 

Lastly, here is a working illustration of the double 
transformation proposed by M. Deprez and Carpentier in 
1881, by means of which, while the potential difference 
between the mains may be two or ten thousand volts if 
you like, not merely is the potential difference in the 
house so low that you could hardly feel anything if you 
touched the wires, but in addition there is the same 
security against shocks in the dynamo-room. This alter- 
nate current machine is producing about 50 volts, which 
is transformed up to 2,000 volts by means of this trans- 
former. At the other end of the platform, by means of 
a similar transformer, the 2,000 volts is transformed down 
again to 50 volts employed to light that cluster of low 
voltage incandescent lamps. 

In this experiment there is, as a matter of fact, still 
more transformation than that I have yet mentioned, 
because, whereas in actual practice the alternate current- 
dynamo, as well as the small dynamo used to produce 
the current for magnetising the electro-magnets in the 
alternate current-dynamo, would be worked by a steam, 
gas, or water engine, I am working them both by 
electro-motors, since a steam engine or a water wheel 
would be an unsuitable occupant of the Drill Hall. 
Practically then, a steam-engine on the land belonging to 
the Midland Railway Company, on the other side of the 
lower Bristol road, is driving a Thomson-Houston 
dynamo; this is sending a small current working these 
high voltage, constant-current Immisch motors, The 
motors being geared with lew voltage dynamos, the 

. 

potential difference is transformed down, the first alter- 
nate current transformer transforms it up again, and the 

second alternate current transformer transforms it down, 
so that there are, in fact, three transformations taking 
place in this experiment on the platform before you. 

(To be continued.) 
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Abstracts 
of Papers, Dectures, etc. 

SOCIETY OF ENGINEERS. 
On Tuesday, 25th September, this Society visited the 
London and South-Western Railway Locomotive 
Carriage and Waggon Works at Nine Elms. 

These famous works, which were originally designed 
by the late Mr. Joseph Beattie, and at that time con- 
sidered very complete, have been, owing to the increase 
of traffic and stock, considerably altered and enlarged by 
Mr, William Adams, the present superintendent. 

The works, which cover 45 acres of ground, are 
situated at Nine Elms, which is on the south-east side 
of the main line after leaving Vauxhall station; and 
between 2,000 and 2,500 men are employed. 

The locomotive department consists of machine, 
erecting, wheel, smiths’, fitters, cylinder, brass, copper- 
smiths, boiler, tender-fitters’, mounting and pattern 
shops, grindery, iron and brass foundries, and ruuning 
sheds. The ‘‘short” machine shop is a large brick 
building, well lighted, and is 164 ft. long by 57 ft. wide. 
It is well fitted with the most modern classes of machine 
tools, milling machines being conspicuous by their large 
numbers, notably an horizontal milling machine by 
Messrs. Muir, of Manchester. These machines leave the 
work in such a state of perfection, that further attempt 
at finishing with a file would only spoil it. On leaving 
the “ short” machine shop the cylinder shop is entered, 
which is provided with a very useful overhead travelling 
crane, made at Nine Elms. Here there are two very 
fine vertical milling and drilling machines, which are 
used for machining the valve faces of cylinders. This 
shop is 57 ft. long by 29 ft. wide. In the fitting shop, 
which is 118 ft. long by 58 ft. wide are several ‘‘ vortex 
blast pipes,” the invention of Mr. W. Adams. There 
is no doubt that when this pipe is designed on thoroughly 
scientific principles that a great saving of fuel is effected, 
and this has been proved by the gradual decrease of 
coal consumption during the last three years on the 
South Western Railway. We may here mention that 
the average consumption of fuel in 1885 was 30 lbs. per 
engine mile, which has now been reduced to 263 lbs. 
per mile. This has effected a total saving, since June, 
1885, of nearly £34,000. In the brass shop is made 
the white metal piston and valve rod packing, which is 
a standard now with all new engines of the South 
Western Railway, and is giving the greatest satisfaction. 
The millwrights’ shop is 85 ft. long by 58 ft. wide, and 
is fitted with very modern machinery. The “long” 
machine shop is 300 ft. long by 57 ft. wide—the standard 
width of the shops at Nine Elms. A piston-rod grinding 
machine is here in use. The rods are first roughed 
down in the lathe and finished off here. 

The erecting shops consist of two bays, each 500 ft. 
long by 57 ft. wide, and which have accommodation for 
seventy engines, There are three roads in each bay. 
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Each erecting shop is provided with two 25 tons over- 
head travelling cranes, which are capable of lifting an 
engine bodily from one road to another, and each is 
capable of lifting and travelling transversely and longi- 
tudinally at one time, all of which operations are con- 
trolled by one man. Hydraulic piping, supplied with 
water at a pressure of 1,500 Ibs. per square inch, is laid 
throughout the entire length of these two shops, so that 
small hydraulic tools can be worked from this source of 
power. The boiler shop, which is 178 ft. long by 116 ft. 
wide, is divided into two bays, the first of which contains 
the machine tools. There is also a plate-grinding 
machine which has been recently made at Nine Elms, 
and is found to be thoroughly efficient. A very large 
number of boilers are in progress of manufacture. Steel, 
with the exception of the firebox and tubes, is wholly 
used in their manufacture; manganese steel stays are 
now replacing copper for the firebox. In the adjoining 
bay is fixed one of Tweddell’s stationary hydraulic 
rivetters, having 11 ft.6in. gap. In connection with 
this is a 7 tons hydraulic crane. In the hydraulic engine 
house are fixed two pairs of engines by the Hydraulic 
Engineering Company of Chester, which supply water at 
a pressure of 1,500 lbs. per square inch to an adjoining 
accumulator, from which all the hydraulic tools in these 
shops, including three turntables, are worked. The 
smiths’ shop is 194 ft. long by 57 ft. wide, and contains 
twenty-six forges, inclusive of bolt makers’ fires. The 
forge and spring makers’ shop is a large brick building 
176 ft. long by 51 ft. wide. The iron foundry is served 
by two 5 tons steam cranes by Appleby Bros. Adjoin- 
ing this is the brass foundry, which is fitted with 
Fletcher’s furnaces and the usual appliances. The 
carriage building shop is a well-lighted building 194 ft. 
long by 60 ft. wide, in which the bodies and under-frames 
of coaches are built. This shop is heated by exhaust 
steam. Inthe saw mill all the saw-dust, etc., is auto- 
matically conveyed by a fan to a collecting tower, from 
whence it is utilised to raise steam in one of the 
stationary boilers. The whole of the shafting for driving 
the various machines is fixed below the floor, which 
arrangement keeps all the driving bands out of the 
way, and does not necessitate the use of counter-shafts. 

In the carriage machine shop, which is 194 ft. long 
and 57 ft. wide, are numerous drilling, nut tapping, shap- 
ing, and slotting machines. There is also a brick factory, 
in which the fre bricks for the brick arches of locomotives 
and furnaces at Nine Elms are made. The running shed 
is 235 ft. wide by 180 ft. long, and is capable of holding 
60 engines. At the east end of the works, z.e., towards 
Vauxhall Station, is situated a large shop 225 ft. long by 
170 ft. wide, in which are made the road vans and out- 
station furniture, and attached is a small saw mill and 
smithy, with the necessary tools for quickly despatching 
this class of work. Four of the arches under the main 
line are fitted up as dining halls for the workmen; the 
remainder being used as shops and stores. The South 
Western Railway has now in operation about 850 miles 
of line, which is served by 550 locomotives, 3,000 car- 
riages, and 8,000 waggons. 

This completed a very interesting tour of the London 
and South Western Railway shops; but, perhaps, the 
chief characteristic that pervades the works is the evi- 
dence of vitality and vigour of the Management, which 
is sufficient to account for the rapid progress made by 
this establishment under the superintendence of Mr, 
William Adams during the last few years, 

MANCHESTER MICROSCOPICAL SOCIETY. 
Ar the meeting held on September 13th, Mr. James 
Hart, F.C.S., read a communication on ‘‘ Insect Powder.” 
After referring to powders previously used as insecticides, 
he described the insect powder in most common use 
to-day, which is prepared from the flowers of Pyrethrum 
roseum, or P. cinerariefolium, the former known as 
Persian, and the latter as Dalmatian insect powder. The 
powder from Dalmatian flowers is acknowledged to be 
the best and strongest, owing, perhaps, to the fact that 
fewer double flowers are found in it than the Persian. 
More than twenty years ago a German traveller described 
this powder as a sure protection against all kinds of 
insects, and by making a tincture of the flowers, diluting 
it with water, and sponging his body he was enabled to 
sleep without even the protection of the mosquito net. 
An American naturalist describes the action of the 

powder on different insects. The smell does not affect 
them, but, when carried to the maxillz or mandibles, 
complete paralysis of the motor nerves takes place, the 
legs being paralysed in regular order, beginning at the 
first pair. Different classes of insects are susceptible in 
varying degrees to its influence, all insects having open 
mouthparts being peculiarly liable to its influence, whilst 
others, such as the Hemiptera, owing to their peculiarly- 
shaped mouths, are able to vigorously resist it. The 
plant itself is quite inactive and utterly valueless as an 
insecticide. The best powder is prepared from half- 
open or closed flowers, that prepared from open flowers 
being much weaker. After describing the structure of 
the flowers by means of drawings, Mr. Hart drew the 
attention of the meeting to an adulterated powder which 
is being sold in large quantities at a price fifty per 
cent. below that at which the genuine can be pro- 
cured. This powder is made by grinding up the entire 
plant, which, as before stated, is innocuous. It also 
contains at least twenty-five per cent. of wheat starch 
and twelve per cent. of yellow ochre, so that the 
insects who come across this so-called insecticide must 
have had quite a joyful time of it, for twenty-five per 
cent. of it they can devour with impunity, and the rest 
will not have the slightest effect upon them. 

An interesting discussion followed the reading of the 
paper, more especially as to the use of the microscope in 
detecting adulterations. The general impression seemed 
to be that for mineral adulterants it was not of much use, 
chemical analysis in these cases being requisite, but that 
in the detection of organic adulterants it was a most valu- 
able instrument to the analyst, as is shown by the 
numerous illustrations of the microscopic appearance of 
various food-stuffs which are given in the standard works 
on the subject of analysis of food and drugs. As to the 
percentage of adulteration which it is possible to detect 
by a microscopical examination, considerable difference 
of opinion seemed to prevail. In the case of an adultera- 
tion by means of starch it was held by some that five per 
cent. of the adulterant would escape, whilst others thought 
that so low a percentage as one per cent ought to be 
detected by anyone acquainted with the microscopic 
appearance of the commercial starches. It was agreed 
by all that if the adulterant were rice starch one per cent. 
ought to be detected, owing to the peculiar character of 
the grains of rice starch. 

Mr. Edward Ward, F.R.M.S., described some micro- 
scopical objects met with in an afternoon’s ramble, and 
showed under the microscope slides prepared from them. 
He mentioned an instance of what he considered com- 
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munication on the part of the ants. Wishing to obtain 
some he found that they climbed a certain plant, from 
which he could brush them into his collecting bottle, but 
after a time very few ants came upon the leaves, and those 
that did so turned back, his impression being that they 
had been warned by others of the danger attending such 
a course. He gathered a number of flowers of the mallow 
(Althea officinalis), the anthers and pollen grains of 
which make beautiful microscopic objects. He had 
found that in preparing it from the fully-opened flower, 
most of the pollen grains fell off, whereas, by gathering 
the unopened buds, stripping off the leaves, and drying 
the anthers out of reach of dust, much better results were 
obtained. He had also noticed that wheat was largely 
infested by a fungus (Ustilago segetum) commonly known 
as the corn smut. This fungus, however, does not 
damage the flour, as the fungus reaches maturity, dries, 
and is scattered by the wind before the corn is ripe. The 
other fungus which affects wheat, the wheat bunt (7Z7/letia 
caries) is not So common, but is much more destructive, 
and is a more insidious foe to the farmer. In the case of 
this fungus the ears of wheat remain green and externally 
there is no appearance, except to the practised eye, that 
anything is wrong, There is no black impalpable dust 
about the ears as in the “smut,” but stealthily and 
secretly the work is accomplished, and until the bunted 
grains make their appearance in the sample the disease 
may, perchance, be unchallenged. When the grain is 
broken, the farinaceous interior will be found replaced by 
a minute black dust of a very fetid, unpleasant odour and 
greasy to the touch. Flour which contains a large pro- 
portion of bunt is injurious in proportion to its extent. 
The prevalence of these fungi on wheat is due to the wet 
summer we have had, as it is well known that many 
fungi flourish in proportion to the wetness of the season. 

Mr. Parkes read a paper on the nest of a trap-door 
spider found at Ajaccio in Corsica, and exhibited four 
nests. Menemecee) 

Matton Narturatists’ Sociery.—At the meeting held 
on September 24th, Mr. Matthew B. Slater, the curator, 
reported a most interesting discovery during the recent 
excursion of the union to Houghton Woods, Market 
Weighton. In a fir forest there a Mr. Marshall had found 
eight specimens of Goodyera repens, which Mr. Slater 
states has never previously been found in Yorkshire, and 
only once before in England. The “ find,” he added, was 
an interesting one, geologically as well, as the Goodyera 
is an old Arctic plant, found chiefly in the North of 
Europe, and flourishes in the fir forests of North Britain. 

LetcestER Worxinc Men’s CLus anp InstituTE.—Mr. 
A. Berry delivered the first lecture of the season on 
September 25th, taking ‘‘ The Moon” as his subject. 

LiverPoo. Science CLuz.—On September 22nd a large 
number of the members of this club met in the Museum, 
William Brown-street, to hear a lecture by the Rev. F. F. 
Grensted, M.A., on ‘‘Egyptian and Babylonian Antiqui- 
ties.” Beginning with a clean-cut Egyptian tombstone, 
carved some 3,500 years before the Christian era, the 
lecturer showed the peculiar religious belief of the Nile 
dwellers of that age. The growth of language was also 
pointed out, and the strange developments of totemism 
as shown by the mummy cats and other strange animal 

forms preserved in the museum. The pictures of the 
last judgment, as taken from the book of the dead and 
figured on one of the mummy cases, attracted much at- 
tention, as showing the peculiar notions of the Egyptians 
with regard to a future state. The ‘tools of the ancient 
Taces were compared with the tools of the modern 
mechanic, and it was shown how nearly allied we are in 
many respects to the long perished races, and compari- 
sons were made on points of labour, language, literature, 
and religion. 

Sypney Naturat History Assocration.—The fifth 
excursion of members of the association took place on 
Saturday, June 3oth, the locality selected being on the 
western slope of Bellevue Hill, and in the adjacent 
gully. The following plants were found and examined: 
Persoonia tenuifolia, P. lucida, Hakea rostrata, H. 
acicularis, Hl. bifurcata, and H. flexilis, Banksia ser- 
rata, B. marginata, and B. integrifolia, Lambertia 
formosa, Grevillea sericea, and Xylomelum pyriforme, 
the “wooden pear” of the settlers. Among legu- 
minous plants collected and examined were Bossiewa 
ensifolia and B. scolopendria, Hardenbergia mono- 
phylla, Hovea linearis, and four or five species of acacia. 
It was rather early in the season for the majority of 
flowering plants; but some of the genera Rutacze were 
just commencing to unfold their charms, the species col- 
lected being Correa speciosa (known to bush children as 
the native fuchsia), Crowea saligna, Boronia ledifolia, B. 
Jloribunda, and B. parviflora. The epacrids were also 
beginning to display their beauty, being represented by 
the handsome though cosmopolitan Epacris longiflora, E. 
microphylla, and E. pulchella; Styphelia tubiflora, S. viridis 
(much sought after in the summer season for its fruits, 
known as five-corners), and Astroloma hemifusa. Among 
ferns collected in the gully were Zodea barbara, Davallia 
dubia, Lomaria discolor, Gleichenia circinnata, and G. 
rupestris, Schizara dichotoma, and S. rupestris. Here 
also was found, growing in the spongy soil, saturated 
with the drip of water from the rocks above, that 
curious plant, Drosera binata, one of Darwin’s carni- 
vorous plants, with broad, deeply-cleft leaves, the lamina 
presenting the figure of a V; while the petioles are 
several inches in length. 

AGri-HorTIcULTURAL SociETY oF BurmMa.—From the 
proceedings of the meeting held on August 11th, we learn 
that during June and July special attention had been 
paid to moth collecting, as Colonel Swinhoe, who is 
naming them for the Museum, intended leaving India for 
Europe at the end of this year. Good specimens of a 
large number of species had been obtained, of which 
over one hundred were new to the collection. Two or 
three of each variety had been sent to Col. Swinhoe for 
identification, and very many were most likely new to 
science. In such cases he would take them to Europe 
with him, and describe them there, and then return the 
specimens. He has several specimens now with him 
which he considers new, but for want of sufficient books 
of reference has not described. He has as yet only 
returned a small number of those sent to him in the 
beginning of June. The Rev. Latham Browne has again 
sent over an hundred moths collected at Thayetmyo by 
him, many of these are new to the collection Major 
Bingham has presented the museum with five rare 
moths and three butterflies, besides a collection of beetles 
lately collected in Maulmain. 



Oct. 5, 1588.] SCIENTIFIC NEWS. oS 

RECENT INVENTIONS. 
The following list has been compiled especially for the SCIENTIFIC 

NEWS by Messrs. W. P. THOMPSON and BOULT, Patent Agents, if 
323, High Holborn, London, W.C.; Newcastle Chambers, Angel 
ow Nottingham ; Ducie Buildings, Bank Street, Manchesier ; 
and 6,Lord Street, Liverpool. 

Horse SHor.—A horse shoe has been patented by 
Messrs. R. Lamb and J. Surthenbank. It is formed of 
metal, and is fastened to the hoof and to the shoe already 
upon it by means of suitable devices. This second shoe 
has in it spikes or projections which prevent the horse 
from slipping, and may easily be placed upon or taken 
off when desired without disturbing the ordinary shoe. 

Trea.—A method of preparing tea has been patented 
by Mr. H. Jackson. By the use of this invention the 
_astringent quality known as “tannin” is neutralised or 
destroyed. It is carried out by spraying over the tea a 
solution consisting of water and a suitable proportion of 
carbonate, and then drying it so as to evaporate the 
water, leaving the alkalionthe tea. This has the desired 
effect. 

Boats.—A collapsible boat has been patented by Mr. 
C. Henderson. The object is to construct boats so that 
they may be stowed over each other in great quantities 
under the present launching appliances on the decks of 
vessels and without taking up more room than hitherto 
required. The frames of the boat are jointed to their 
gunwales and to fore and aft sides at the keel. These 
longitudinal moving sides allow the frames to slide in a 
fore and aft direction, and the gunwales to fall in a per- 
pendicular manner ; the boat thus collapses, and may be 
folded down to a horizontal position. 

Fue.t.—An artificial fuel has been patented by Mr. 
W. H. Nevill. This invention utilises the inferior sorts 
of fuel such as breeze, small anthracite, and other inferior 
fuel or hydrocarbons. To any of these substances is 
added pitch prepared by adding to it in a boiling state 
ordinary silicate of soda, after which it is allowed to set 
and then crushed for mixing with the above substances. 
This mixture is heated to produce an intimate admixture. 
While so heated common coal tar in a boiling state is 
added. The entire compound is then well mixed, then 
placed in moulds and subjected to pressure, after which 
it is ready for use, await! 

ELectric Circuirs.—An apparatus for detecting and 
localising faults in alternate current electric circuits has 
been patented by Mr. W. P. Thompson, on behalf of 
Mr. G. Westinghouse. The invention consists in placing 
two electric converters in circuits which may be com- 
pleted from the respective poles of a generator with the 
earth, and in applying to each an indicating device, such 
as an incandescent electric Jamp, included in their re- 
spective secondary circuits. In case there is a ground 
connection with one of the lines, the converter connected 
with the corresponding line will be short-circuited, and 
the consequent variation in the light will indicate that 
such false connection is made. 

Sopa.—An improved manufacture of soda has been 
patented by Mr. J. B. Thompson. The invention con- 
sists in reducing the whole of the sulphide solution to 

neutral carbonate by heating the solution as soon as bi- 
carbonate has been deposited, which decomposes the 
bicarbonate into neutral carbonate and carbonic acid, 
and this acid reacts upon the residual sulphide, produc- 
ing neutral carbonate and hydrogen sulphide, which 
passes off and leaves in solution neutral carbonate only. 
The form of carbonator consists essentially of a series of 
discs mounted on a spindle, the discs having been cut 
down and twisted into the whorls of a continuous screw, 
and has an arrangement of pipes and cocks for the gas 
and solution. 

SEcRET Writinc.—A method of secret writing has 
been patented by Mr. M. A. Weir. The method can be 
applied to any type-writing machine, and may be carried 
out as follows :—The machines are in duplicate, so that 
the two index scales correspond in the arrangement 
with each other, but differ in the arrangement of 
the characters from any other pairs of machines. Each 
machine is capable of writing in cipher. The index 
scale pointer and type are made moveable, so that they 
may be shifted out of their correct position, thus when 
writing with the machine the characters which the 
operators appear to be writing are really different. In 
deciphering it is only necessary to shift the movable 
parts in the opposite direction, and then, by printing the 
characters of the secret communication, the correct one 
will be printed. ih 

Erectric Bett Inpicator.—An indicator for electric 
bells has been patented by Messrs. A. Morley and H. 
W. Wilson. The core for the electro-magnet is made 
of malleable cast-iron in one casting, with an angle 
bracket for fixing it in place, and with a taper flange at 
each end of core ; it has also a flange for affixing a spring 
which carries the armature. This casting is japanned, 
which serves for insulation. The core is wound with 
silk-covered wire. An indicator is combined with the 
armature, and is of the usual disc form, and at one end 
of a double-armed lever where it has a notch that catches 
over a peg on the armature, the fulcrum screw for the 
lever being at the end of the casting, and the other arm 
of lever having an eye with a half-twist. This eye 
connects it to a re-setting bar. _ As the keeper is attracted 
the disc is released from the peg and falls down until 
stopped by a stop thereon coming in contact with a part 
of the casting. 

ELecrric Circuits.—An apparatus for making and 
breaking electrical circuits in connection with alarm 
boxes has been patented by Mr. F. T. Schmidt. The 
periphery of the wheel secured on the “click wheel 
shaft” of the call box is divided into separate parts, 
each part having projecting pins corresponding to the 
number of the box, and an arm extending from the 
shaft. At the central station is fixed a similar apparatus, 
but having the distance from the periphery of each 
part to the centre varying, by which means the electric 
current is diverted from one local magnet to another. 
When a signal is sent from an alarm box, the electric 
current sets in motion the apparatus at the central 
station, connected to two local magnets which operate 
dial pointers for actuating a needle, by which a revolv- 
ing disc controlled by a clock is pierced in a manner so 
that the time and number of district from whence the 
signal was sent is indicated thereon in addition to the 
number being given by the pointers. 
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CORRESPONDENCE. 
The Editor does not hold himself responsible for opinions expressed 

by his correspondents, nor can hetake notice of anonymous com- 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 

A SAFE INSECTICIDE. 

Referring to the notice in your columns of to-day of the 
application of sulphate of copper as an insecticide, it is stated 
in the first Annual Report on the injurious and other insects of 
the State of New York, by J. A. Lintner, the State entomo- 
logist, that ‘‘Sprinkling with a weak solution of blue vitriol, 
one ounce to a pail of water, kills many kinds of larva.” In 
the exhaustive account which is given in this volume of the 
remedies for insect depredations known in the United States, 
the safety of the application is regarded ; and virulent poisons, 
such as blue vitriol, require extreme caution in their manipu- 
lation. 
The sulphate of iron, which is probably the most fatal of 

any chemical to the smaller forms of insects, is so harmless 
to human life that five grains are given as a dose, and minnows 
are unaffected by a solution of eight grains of this sulphate in 
a gallon of water. Vol. xiii. of the Professional Papers of 
the Corps of Royal Engineers, contains an account of the 
destruction of aphides, micro-organisms, and those more 
recently discovered forms of life to which the phenomena of 
putrefaction are now attributed, by a very weak solution of 
iron ; and where the destructive enemies of plant life are too 
large to be thus rapidly destroyed, the solution still acts as 
an andidote to their attacks, as few, if any, insects will 
approach a vegetable that has been watered with a solution 
of iron. 

The simplest mode of obtaining a stable solution of iron 
for the use of the garden or greenhouse is to draw it off 
from the cup of the ferrometer. This is an instrument for 
household purification, which is described in the professional 
paper cited. It is manufactured by Messrs. Filmer and 
Mason, of Guildford; is now in use at Windsor Castle, 
Buckingham Palace, Hatfield House, Albury Park, and a 
number of other places. The perfect sweetness of the dwelling- 
house is the main result of the use of the instrument; but 
the subsidiary value for the garden and greenhouse is not to 
be despised. Francis R. ConpDER, M. Inst. C.E. 

Guildford, Sept. 22nd, 1888. 

STRANGE ACTION OF A BEETLE. 
* I was amused at reading of the beetle’s strange conduct, 
for I happened to be acquainted with a man of science who 
acts exactly in the same way. He goes round and round so 
many times a certain piece of ground to take a constitutional, 
and when he has accomplished a certain number of rounds he 
knows that he has walked a certain number of miles. The 
one eye tdea (see SCIENTIFIC NEWS Sept. 7th) I should hardly 
think sufficient to account for it, but in /Vafuve I remember 
reading some account of an American experiment in walking 
blindfold. Often people have one leg a little shorter than the 
other, and in this case the tendency is to walk when blind- 
folded, in the direction of the shorter leg. 

The beetle’s strange conduct mzght have something to do 
with this, but I do not think so. It is probable that insects 
are much more intelligent than we generally suppose them to 
be A READER, 

THE SATELLITES OF MARS. 
There is a paragraph in your journal for September 14th, 

page 279, in which the theory of M. Dubois is mentioned, 
but I think there are very few astronomers who will give it 
their adhesion. ‘The satellites of Mars, instead of being 
captured planetoids, very probably date their origin from a 
period coeval with their primary. This conclusion is upheld 
by the analogies of the solar system. Bode’s law of planetary 
distances is, we know, exemplified in a remarkable manner, 
and there also appears a definite law in regard to the numbe, was turned out to die, 

of satellites. They increase, in duple proportion, according to. 
their distance from the sun thus : 

Earth, Mars. Jupiter. Saturn. 
I 2 4 8 

Uranus and Neptune would probably further bear out this: 
law, could we view them with greatly increased telescopic 
power, for the known satellites of these remote members of 
our system form but a small proportion of the whole number 
of satellites which belong to them. It is probable that 
Uranus has 16 and Neptune 32 satellites. We are justified 
in this assumption by the regular increase in the number of 
moons attending Mars, Jupiter, and Saturn, which is very 
likely to be extended to the two outer planets of the system. 
We are probably cognisant of all the satellites revolving round 
the earth, Mars, Jupiter, and Saturn, but the immense dis- 
tances of Uranus and Neptune preclude us from discovering 
any but the most brilliant of ¢/ez7 satellites. These bodies 
were evolved or formed as the result of a comprehensive and 
harmonious scheme, and we are not driven to such an erratic 
inference that the moons of any of the major planets are due 
to the capture of planetoids. 
A MEMBER OF THE LIVERPOOL ASTRONOMICAL SOCIETY. 

FOOD OF THE LEECH. 
Can any of your readers inform me of the general food of the 

common leech? Inthe ponds which it inhabits it seldom 
has the opportunity of feasting on blood, and it does not 
readily attach itself to the skin even when laid on the hand. 

Perhaps leeches feed on aquatic plants, as they are often to 
be found adhering to the stalks of weeds, such as A/zacharis 
asinastyum. {donot think they ever attach themselves to 
fishes, as I have sometimes placed sticklebacks in with them 
without their attempting to fasten. I have never noticed 
any allusion to their food (when living in ponds) in any book, 
and should be pleased to know the real facts’ of the case. 

BARRE: 

THE SPARROW (Lasser domesticus). 

In my notes made in 1886 I stated that the large quantity 
of fine dust found in the nest of the sparrow was not acci— 
dental, but placed there intentionally; this appears to be the 
fact, for I have seen the sparrow collecting the fine dust from 
the road on pieces of material for building. 

By way of leading up to what I am going to say, I may 
again state that in 1886 I found from 20 to 25 per cent. of in— 
fertile eggs, and in 1887 about 30 per cent.; but in the season 
of 1888 just passed I found the percentage of infertile eggs 
considerably reduced, and also a very considerable reduction 
in the number laid, the average clutch being four eggs, 
whereas in 1887 it was four and a half eggs. I stated in my 
paper last year that the eggs laid in 1887 were not so highly 
coloured as those of the previous year, and the infertility 
greater; but when I made this statement I little thought that 
colour and fertility were intimately connected ; nevertheless it 
appears to be the case, for the eggs of the season just past, 
of which I have ninety perfect clutches before me, are most 
certainly of a darker colour than those of the previous year. 
I may here state that the odd egg in the clutches just referred 
to is not so pronounced as it is in the clutches of the two 
previous years, and its infertility was not greater than any of 
the eggs of the ordinary type. This accounts for the fact that, 
asatrule, the more pronounced the odd egg the greater its in- 
fertility, and that in the two previous years the clutches bring 
one half egg larger and of a lighter colour, and with a more 
conspicuous odd egg, proves that what I said as to the high 
percentage of infertility in the odd egg about correct. : 

The discrepancy between eggs and brood of the season just 
passed appears to have been about 16} per cent., the average 
clutch being four eggs, and the average brood three and one- 
third young birds, against three and one-eighth last year. 
The general discrepancy is not altogether brought about by 
the actual sterility of the eggs, but by many of them produc- 
ing only a weak young bird, which either died in the nest or 

This is a fact about which there can 
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~ be no doubt. Another circumstance which appears usually 
to assist the general discrepancy between eggs and brood is 

, the delicate texture of the shell of the odd egg, which often 
gets broken in the nest. I found that by taking two eggs of 
equal weight from the same clutch, z.c., the odd egg and one 
other, that the shell of the odd egg was considerably the 
lighter ; again, in a set of four, with a most conspicuous odd 
egg, which was the largest of the set, the shells when care- 
fully blown were all of equal weight—namely, four grains each. 
The following gives the size‘and weight of each egg: ‘90:70, 
weight 60 grains; ‘86 x 66, 54 grains; 85°65, 51 grains; 
81 x ‘61, 45 grains. These figures show how much more 
delicate the shell of the odd egg is; moreover, when drill- 
ing the holes for blowing I found the shell of the odd egg to 
cut so much more easily. I am informed by those who are 
well up in rearing poultry that the eggs of the turkey, which 
are sometimes laid with the colouring matter collected into 
hard excrescences, making the shell quite rough, are of no use 
for incubation, as they always get broken before the time for 
hatching arrives. Some turkeys’ eggs I have now before me 
show the peculiarity referred to, but in a greater degree than 
in the odd egg of the sparrow. 

Having for the past three years paid considerable attention 
to the habits of the sparrow, I yet fail to understand why it 
should vary the number of its eggs to produce about the same 
number of young birds, and why the eggs when more fertile 
should be more highly coloured is to me an enigma. _I occa- 
sionally heard of broods of five young birds, all strong and 
healthy, being found, and one brood of six was reported, 
although I must say that personally I have not seen more than 
four good flyers from one nest, but I have seen several nests 
in which the brood was represented by one, and sometimes 
two young birds only. 
Want of careful observation of the habits of this bird is, I 

have no doubt, the reason of its receiving so much persecu- 
tion. There can be no doubt that it does some harm, but I 
have every reason to believe that it does some good which 
more than counterbalances. So far as my personal observa- 
tion goes, it is the best fly-catcher and caterpillar-eater we 
have, as it stops with us all the year, other fly-catchers paying 
us a visit only for the pick of our entomological production. 

I cannot close these notes on the sparrow without giving 
an instance of their slow productiveness. A pair of sparrows 
built their nest ina hole in a tree about ten feet from the 
ground; three eggs were laid, and two young birds hatched ; 
shortly after these had flown they repaired the nest and again 
laid three eggs, but this time only one young bird was reared. 
They again laid three more eggs, and no August 4th there 
were two more young birds ready to fly. Five young 
birds for three broods are most certainly not many, and 1 
believe that this is not at all an uncommon occurrence. The 
foregoing came under my personal observation, sol can vouch 
for its accuracy. 

The average weight of fresh-laid eggs is 46 grs., but I find 
those taken on rich clay soil, where there is plenty of water, 
to give a better average than those taken on poor, dry chalk 
soil; this, | presume, is owing to the birds getting a better 
supply of insects at the period of nidification. 

Royston, 1888. JosEPH P. Nunn. 

oie 

ANSWERS TO CORRESPONDENTS. 

T. GAINE.—We have heard of a similar occurrence 
before. Probably, although you thought you had made 
everything secure, you left a portion of the paper without 
any weight upon it, and the newt was able to push it up 
and escape. 

SSS 

TECHNICAL EDUCATION NOTES. 

UNIVERSITY EXTENSION IN Lonpon.—We understand that 
the Society for the Promotion of University Teaching in 
London have made arrangements for seventeen lecturers to 
deliver twenty-nine different courses, many of which are 
|repeated at more than one centre during the coming season. | 

Eight are devoted to Literature, five to History, two to Social 
Science, two to Art, and twelve to Natural Science, all of 
them being full courses of ten or twelve lectures, with the 
single exception of one on Spectrum Analysis, which is to 
be given at Dulwich. Mr. Churton Collins supplies five of 
the literary courses, others being given by Mr. J. A. Hobson, 
Mr. E. J. Macmullan, and Mr. P. H. Wicksteed. Historical 
subjects are discussed by Mr. T. H. Attwater, Mr. S. R. 
Gardiner, and Mr. E. L. S. Horsburgh. Mr. Ernest Radford 
lectures on Art and on Architecture, Mr. G. Armitage Smith on 
Political Economy, and Mr. P. H. Wicksteed on Sociology. 
Of the scientific courses, Chemistry is taken by Professor V. 
B. Lewes, Astronomy by Mr. J. D. McClure and Mr. E. J. C. 
Morton, Physiology by Mr. Walter Pye and Mr. D. W. Sam- 
ways, Electricity by Mr. W. Lant Carpenter, Physical 
Geography by Mr. A. W. Clayden, and Geology by Professor 
H. G. Seeley. 

THE GRESHAM LECTURES.—The lectures founded by Sir 
Thomas Gresham will be read to the public on the following 
days in English, at 6 o'clock each evening, in the theatre of 
Gresham College, Basinghall Street, in the following order :— 
Physic (Dr. E. Symes Thompson), October 2, 3, 4, and 5; 
Rhetoric (Mr. J. E. Nixon), October 9, Io, 11, and 12; As- 
tronomy (Rev. E. Ledger), October 16, 17, 18, and 19; Law 
(Dr, J. T. Abdy), October 30 and 31, and November 1 and 2; 
Geometry (the Dean of Exeter), November 5, 6, 7,.and 8; 
and Music (Dr. Henry Wylde), November 13, 14, 15, and 16, 
In consequence of the death of Dr. Burgon, the Dean of 
Chichester, no lectures on Divinity will be delivered this 
term. 

SSS 

THE ForEsts OF EUROPE.—The French Ministry of 
Agriculture has recently issued some interesting statistics re-- 
specting the distribution of forestin Europe. The total area of 
Europe laid out in forest—exclusive of Turkey, Bulgaria, 
Bosnia, and Herzegovina, omitted in the official statement— 
is set down at 286,989 million hectares, or about 708,862 
million acres ; that is, about 18°7 per cent. of the total area of 
Europe is forest land. In proportion to its total area Great 
Britain and Ireland has of all countries in Europe the least 
extent of forest, amounting to only 4 per cent. of its surface, 
and, in proportion to the number of its inhabitants, enjoys by 
far the least allotment of forest, amounting to only 0'036 
hectare, or o'089 acres—z.e., considerably less than the tenth 
of an acre to each inhabitant. The country in Europe next 
lowest in the forest scale is Denmark, with 4:8 per cent. of 
forest land, or 009 hectare to each inhabitant. That is to say, 
in Denmark there is an average of between two or three times 
the extent of forest land to each inhabitant that there is in 
Great Britain and Ireland. The third of the countries of 
Europe in the ascending forest scale is Portugal, with 5 per 
cent. of forest land and o-11 hectare to each inhabitant—z.e., 
an average of three times the amount of forest land to each 
inhabitant of Portugal that is allowed to each inhabitant of 
the United Kingdom. Holland has 7 per cent. of forest land 
and 0:05 hectare to each inhabitant, or about one and a-half 
times as much as to each inhabitant of the United Kingdom. 
The country in Europe possessing most forest is Russia in 
Europe, with 200,000 million hectares—z.e., 37 per cent of its: 
whole area and 3°37 hectares to each inhabitant—that is, each 
inhabitant of Russiain Europe has an average of nearly 94 
times the extent of forest land allotted to each inhabitant of 
the United Kingdom. In its percentage of forest land and 
the amount of forest to each inhabitant, Sweden, however 
stands still higher. With 17,569 million hectares of forest 
Sweden has 39 per cent. of its land in forest, and so 3°84. 
hectares of forest to each of its inhabitants. Norway, with 
24 per cent of its area in forest, allows each ofits inhabitants 
an average of 4°32 hectares forest, or 120 times as much as is 
allowed to each inhabitant of the United Kingdom. Hungary 
has 29 per cent. of its area in forest, or 0°58 hectares of forest 
to each inhabitant. France possesses 9,888 million hectares 
of forest, or 17°7 per cent. of its total area, and so allowing 
0:25 hectares of forest to each of its inhabitants—nearly seven 
times as much as is allotted to each inhabitant of the Unite. 
Kingdom. 
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SCIENTIFIC TABLE TALK. 

By W. Matriev Wivuams, F.R.A.S., F.C.S. 

Aut who have reflected on the subject must have been 
glad to learn that the subject of gas fuel has again been 
discussed at the British Association. My detestation of 
English coal fires and their dirty surroundings has been 
frequently expressed. These heresies have been de- 
scribed as “‘crotchets,” a very honourable epithet, seeing 
that the wise men of all ages have been called heretics 
or crocheteers by the—z.¢., the others. 

Considerable progress has been made in gas heating 
since the subject was first brought before the Association 
in 1881, but much more is demanded. 

Mr. Dowson has practically proved that fuel gas 
may be made at very small cost in a small apparatus, 
and that such gas does admirable work in driving gas 
engines, and in various factory applications—so far so 
good, and very good, but this is merely a preliminary 
step. The great desideratum is a supply of cheap fuel 
gas that we may use for warming our houses and cooking 
our food, so that all the dirtiness of coal heavers, coal 
cellars, coal scuttles, fenders and fire-irons, of smoky 
chimneys, and soot and dust and chimney sweepers, may 
be utterly and for ever abolished. 
When this is done—as it must and shall be done— 

London will become a beautiful city, a city in which an 
artistic architect may follow his vocation. At present it 
is the metropolis of grimy abominations, dirty-faced 
streets, dirty public and private buildings, many of them 
beautiful underneath, but all stuccoed with soot, besmeared 
with black streaks and blotches that conceal and deface 
the original design. 

There is a great deal of very fine relievo work on many 
buildings, both in the City and West-end—work, which 
if visible, would vie with the best to be found in Italian 
or any other Continental cities. Some time ago I suggested 
to an enthusiastic amateur-photographer that instead of 
travelling abroad for subjects, he should rise early on 
summer mornings and take pictures of such works— 
naming samples. He approved of the suggestion, but 
on examining the sampl?s perceived at once that the 
light and shade, upoz which such pictures must depend, 

was all obliterated by soot smears ; the stone cherubs are 
dirtier than the street arabs in the mud below, and the 
allegorical females‘would come out in the picture with 
black eyes suggestive of Tom Cribb and Ben Caunt, 
rather than goddesses of peace and plenty. 
We have not only dirty streets, dirty homes, dirty 

faces and dirty hands, but the very air we breathe is 
abominably dirty. 

Frankland has shown that the distinctive character of 
the “London particular,” the choking brown fog (which, 
by the way, is not the exclusive property of London, 
but is shared by all our large towns), is due to the 
coating of watery particles with a film of tarry filth pro- 
duced by the condensation cf the hydro-carbon vapours 
that are poured into the air by the imperfect combustion of 
bituminous coal. Such products of that barbaric device, 
that devoutly worshipped national fetish, “ The English- 
man’s fireside,’ not only renders artistic refinement 
impossible, but irritates the lungs, and by familiarity 
with grime, reacts upon the worshippers, and induces no 
small amount of moral degradation. This is demon- 
strated by the toleration the dirt receives. 

Fletcher, of Warrington, and other manufacturers, 
offer us gas stoves of admirable construction for both 
cooking and warming purposes ; all that we now want is 
the gas at such a price as to compete with the cost of 
cval, in which cost we must include that of dragging 
coal about the house, of cleaning, chimney-sweeping, and 
the wear and tear it involves. At present prices of 
ordinary gas, the cost of a gas fire in an ordinary sitting- 
room is, hour for hour, between two and three times 
that of an ordinary open coal fire. In cases where the 
fire is only occasionally used, it may be cheaper than 
the coal fire in spite of this difference. It is needless 
to discuss the prime cost of gas so long as, in London, its 
supply to a given district is a monopoly. 

That picture of the Dowson gas apparatus in the 
Screntiric News of September 21st, inspires hope, as it 
shows that heating gas may be made on a moderate 
scale in the back-yard of an ordinary London house, and 
therefore, that the inhabitants of any given street, or 
square, or two or three streets combined, may form a 
small syndicate, make their own gas close to their own 
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back doors, and supply themselves, at cost price, by 
purely domestic arrangements of main pipe and 
-ranches. To cover uncertainties, the charge per 1,000 
cubic feet should be a little above cost, and the surplus 
divided, pro rata of consumption, in the form of bonus, 
as is done by the Northern Co-operative Societies. 

There now exists in London some very convenient 
nuclei for initiating this reform. I refer to the blocks of 
tall houses that are divided into flats, such as those near 
to the Palace of Westminster, on the site of old Oxford 
Market, in the Marylebone Road, and other places. 
They are compact, and usually under single proprietor- 
ship. Surely the enterprising proprietors of some of 
these blocks might be persuaded to pioneer that most 
desirable innovation. The fact that the tenants are 
emancipated from the vulgar cockney prejudice against 
flats proves that there are reasoning beings that are not 
afraid of domestic innovations. 

The five years’ work at the Gloucester Asylum, de- 
cribed in Mr. Dowson’s paper, is a step in the direction of 
domestic gas heating. The cost of 8d. for an equivalent 
of 1,000 feet of ordinary gas settles the economic ques- 
tion, for if we could be supplied at one shilling, nothing 
but dogged stupidity could prevent the general domestic 
use of gaseous fuel. 

In reference to this subject it is desirable to brush 
aside the old water-gas fallacy, which still lingers in the 
mind cf some. Water being composed of hydrogen and 
oxygen, which may be dissociated by heat, and these 
gases when separated being addicted to such energetic 
combustion on re-uniting, it has been supposed that we 
can create abundant calorific energy by the simple 
dissociation of water, and re-uniting its elements. If 
such were the case as supposed, the doctrine of the con- 
servation of energy would be a great mistake. But the 
fact is, that the work of dissociating water by heat 
demands precisely the same amount of heat as is given 
out by the reunion of its elements. The case is strictly 
analogous to the evaporation of water, aid the reconden- 
sation of the steam. Neither must it be supposed that 
in passing steam over heated coke or anthracite, and thus 
obtaining a mixture of carbonic oxide and hydrogen, or 
in passing air over the same, and thereby obtaining a 
mixture of combustible carbonic oxide and nitrogen, 
we create any heat beyond that which is due to the 
combustion of the fuel that is used for the production of 
the gas. We actually obtain less by the final combustion 
of the gas, because some is inevitably lost by radiation 
and convection in the gas-making apparatus. The 
advantage consists in the exchange of gaseous for solid 
fuel, in obtaining cur fuel in a form that is so much 
more manageable, that can be utilised exactly when and 
where it is wanted in quantities admitting of practically 
exact regulation, and with little or no labour, and no 
dirt. 

In an ordinary open coal fire, from eight to nine tenths 
of the heat goes up the chimney to warm the clouds. 
With a gas fire the proportions are reversed, eight to 
nine tenths are used effectively as required, and only one 
or two tenths are lost. 

ES 
PHOTOGRAPHING A Ratnpow.—Professor H. Kayser, 

of Hanover (Naturwissenschaftliche Wochenschrift), has 
succeeded in photographing a rainbow from the Rigi- 
Kulm. He took special precautions, and used dry plate 
coloured with azaline. 

SOME PHOTO-MICROGRAPHIC 
APPARATUS. 

(Continued from p. 362.) 

[N cases where an uncorrected objective is used, after 
obtaining the sharpest possible visual focus, the back 

of the camera must be racked into the position at which it 
has been determined the actinic focus lies. 
When very great accuracy of focus is required, it is 

best to use, as a focussing screen, a piece of plain glass 
slightly greased by rubbing it upon the hand, and an 
adjustable focussing glass, set to focus the ground or 
greased surface of the screen. Through this the grease 
globules will be readily seen, together with the image of 
the object falling on the surface of the glass; and as both 
lie on the same plane, accuracy and sharpness may be 
relied upon. 

It now remains to substitute the sensitised plate for 
the focussing screen, and to expose it. 

The exposure must of necessity be long, varying 
according to the colour of the object, the amplification, 
the volume of light passing through the objective, and 
the class of plate used. A long exposure is desirable, 
and with this view, use a medium stop in front of the 
objective. 

The actual exposure is most readily made by drawing 
out the shutter of the dark-slide, and when it is judged 
to be sufficient closing it in again. Some people effect the 
exposure by placing a small cap over the objective, 
others by placing a piece of card in front of it, and 
removing and replacing this for the exposure ; but in the 
writer’s experience the gradual drawing out of the shutter 
of the slide does not cause any disadvantage, whilst it is 
certainly the handiest and safest method. The removal 
of the cap or card always leaves a chance of interfering 
with the object on the stage of the microscope. Any 
light other than that given by the lamp should be pre- 
vented from entering the objective. - A piece of velvet 
carefully placed over the stage and tube of the micro- 
scope will prevent this. 

Such is the apparatus which can be most readily pre- 
pared, and the necessaries for which are to be found in 
most households nowadays. 

Specially designed apparatus for the purposes of 
photomicrography are to be bought, and it may b= use- 
ful to examine their structure. 

In fig. 2 is shown a simple ferm of photo-micrographic 
camera designed by Messrs. Watson and Sons, of High 
Holborn, which can be used with any microscope, all 
that is necessary in this case being some packing 
beneath the frame on which the camera slides, in 
order that the axis of the camera and the optical axis of 
the microscope when in a horizontal position may coincide. 

A base-board, which is detachable, extends to a 
sufficient distance in front of the camera to admit of a 
large microscope and lamp, with ample range for the 
adjustment of the illumination. The microscope and 
lamp are fitted on to a board which rotates on the top 
of the base-board on suitable metal centres, thus enabling 
the operator to turn the microscope and illuminating 
apparatus free from the camera, and into stch a position 
as he may find best suits his convenience for examining 
and centering the object, with the assistance of an 
ordinary eye-piece. The rotating table is fitted with a 
lock which comes into action when the microscope is 
moved back into its central position, this ensuring 
accuracy of position on its return. 
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The front of the camera is made to slide back from 
the microscope to facilitate this Jatter function. 

The camera itself has a range of 30 in., and the 
amplification is obtained by sliding back the focussing 
screen frame of the camera, which has guides, working 

In this apparatus the front end of the camera is abso- 
lutely immovable. The back portion of the camera 
traverses a suitable raised platform or support, to which 
it can be clamped in any required position. 

Yo centre the illumination and the object on the stage, 

Fic. 2. 

in grooves in the framed base, with clamp screws to fix 
it in anv desired position. 

A graduated scale is let into the base of the camera 
whereby the distance between the Jens and the focussing 
screen can be accurately known, and the desired 
amplification readily calculated. 

By means of a rod running along the side of the 
camera the fine adjustment of the microscope can be 
actuated from the back of the camera. 
/ Altogether it is a very simple, efficient, and well 
thought out instrument. 

Messrs. J. Swift and Son, the well-known opticians of 
Tottenham Court Road, are the manufa(cturers of several 
very beautiful forms of photographic apparatus. Their 
latest, which is represented in fig. 3, is novel in several 
respects. 

In this instrument a specially constructed microscope 
is used. The tube of the microscope being immovable, 
the stage and sub-stage traverse a strong horizontal bar, 
by means of rack and pinion motion, by moving which 
the coarse adjustment is effected. 

The bar carrying the stage is fixed to a stout brass 
plate into which also the short body-tube is fitted, the 
whole being secured to the vertical front standard of the 

the camera is closed up to the microscope as far as it will 
go, and a board, into which is centered a brass fitting to 
take a microscopic eye-piece, is fitted into the grooves, 
which receives the dark-slide. The camera is thus 
made to form the body-tube of the microscope, and on 
inserting an eye-piece the object on the stage can be 
examined with comfort; everything being satisfactorily 
arranged there, the camera is extended, and the focussing 
done as usual. 

The whole apparatus is mounted on a mahogany base, 
and is very light and portable. 

(To be continued.) 

+S 

THE ANCIENT INHABITANTS OF THE 

CANARY ISLANDS. 

A Paper READ BY Mr. J. Harris Srone, M.A., BEFORE 
THE ANTHROPOLOGICAL SECTION OF THE BRITISH 
ASSOCIATION. 

(Continued from page 359.) 

THE narrative of the conquest by Jean Bethencourt, a 
Norman nobleman, is written by Brother Pierre 

Bontier and Messire Jean le Verrier, priest, ‘ both 

> Fie. 3. 

camera. The fine adjustment is accomplished by means 
of a milled head which acts on the stage. 

The camera is compound, and consists of a conical 
leather bellows attached behind to a rectangular mahogany 
o x, and in front to the strong vertical standard before- 
mentioned, to which thespecial microscope isalso secured. 

learned clerks,” to give their own estimation of them- 
selves in their own language. 

An admirable translation is given by R. H. Major, in 
one of the volumes of the Hakluyt Society. 

In this narrative there is little direct information re- 
specting the ancient Canarians, The priestly narrators 
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devote great space, as was the custom of the time, to 
religious details and glorifications, and the sad story of 
the conquest of Peru and Mexico is foreshadowed. Yet 
withal that Bethencourt himself managed to endear him- 
self to the natives. He personally seems to have been a 
judicious and capable man. The natives were a loving, 
as well as a long-suffering and simple-minded race. 
Once, when Bethencourt returned to Lanzarote, after a 
visit to Normandy, the natives cried out :—“‘ Here is our 
king coming,” and so great was their joy, ‘‘ that they 
leaped and danced and kissed each other.” The same 
happened at Fuerteventura. “It is impossible,” say the 
learned clerks, ‘‘ to describe the joy which they testified, 
after their fashion; they seemed to fly for joy.” And 
again, when Bethencourt left the islands, never to 
return, “all the inhabitants were to be seen weeping 
and lamenting, the Canarians more bitterly than the 
Normans.” 

Physically the ancient inhabitants were a fine race of 
people. This is stated over and over again by the con- 
querors and other travellers, and, coming from Normans, 
the statement may be taken at its full value. 

Morally, it may be said, they were surprisingly high 
up in the scale we are accustomed to guage by in these 
days. In many respects they were the superiors in cul- 
ture and manners of their conquerors. Their character 
has been thus succinctly and truthfully summed up by 
Viana :—“ They were virtuous, honest, and brave, and 
the finest qualities of humanity were found united in 
them; to wit, magnanimity, skill, courage, athletic 
powers, strength of soul and body, pride of character, 
nobleness of demeancur, a smiling physiognomy, an in- 
telligent mind, and patriotic devotedness,” and, I would 
add, great gentleness. 

From the skulls which I have examined in collections, 
and have myself found in their cemeteries, the people 
apparently possessed good brain-power. From an exami- 
nation of many hundreds of skulls in the islands, I was 
struck by the fact that a great many possessed an inden- 
tation—about the size of the tip of the little finger—on 
the frontal bone, generally the left. I saw such indented 
skulls in Palma, Canaria, and Tenerife, and recently, on 
examining the collection at the Royal College of Surgeons 
of England, to my surprise I noticed that, out of the 
twenty-six skulls there labelled “ Guanche,” no less than 
fifteen had this indentation, and no less than ten on the 
left frontal bone. These indentations were evidently 
made during life, and after the infliction of the injury 
the subject appears to have lived in some instances for 
many years. At present no explanation can be given 
for the frequency of the occurrence of this indenta- 
tion. To imagine that these skulls are all of people 
damaged in battle is to suppose a constant concur- 
rence of circumstances which is well nigh impossible. 
It would necessitate that the blow was always given 
by the same weapon, on the same place, and with about 
the same force, and that, too, not a fatal force. The 
curiously frequent occurrence of these indentations is not 
mentioned in the catalogue of the rauseum, but a few re- 
marks made in the catalogue of the Barnard Davis Col- 
lection are worth quoting: “No. 505 is very European 
in its look, with a narrow face and long aquiline nose.” 
“No, 506 is a small ovoid skull of beautiful proportions, 
with a fine aquiline nose,” The teeth of all these skulls 
are sound, not decayed, but very much worn, as we 
might expect from the “ gofio” food. In the general re- 

ficant words concerning the skulls: ‘‘ All agree in being 
small. They belong to the ovoid division of skulls, that 
which is the common form among Europeans. The 
whole series is non-African, and would be classified in 
Blumenbach’s Caucasian division, notwithstanding the 
Guanche cranium has a certain typical physiognomy 
which distinguishes it from all others.’ There was a 
Guanche mummy once at the museum, but it was di- 
vested of its flesh for the purpose of obtaining the 
skeleton, which is there. now, disarticulated, in a drawer. 
A photograph was taken of it before it was subjected to 
the boning process, but this could not be traced. The 
museum also possesses, hid away in the recesses of a 

ai PAI N Wee CAVE GALDAR 
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distant room, at the bottom of a box, specimens of brown, 
straight hair from a Guanche mummy, found in a cave 
at Tacoronte, and sent by Don Sebastian Casilda, the 
founder of the Tacoronte Museum.* The paper contain- 
ing it is dated roth March, 1854, and is distinctly greasy 
—an interesting point, for the Guanches used grease in 
heir process of embalming. I have seen no black hair 
belonging to this ancient people. It is always red, 
reddish-brown, or dark brown. One of the oldest ac- 
counts of the people say: “ Their long, light hair veiled 
their bodies down to the waist.” The famous, beautiful, 
and courageous Princess Dacil is distinctly stated to have 
had fair hair. 

* This Museumfis, I hear, now for sale. The British Museum 
should not lose the exceptional opportunity of acquiring the Guanche 

marks in this same catalogue occur the following signi- | remains which are there. 
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STABILITY OF THE FAUNA 

OF ANY COUNTRY. 

(Continued from p. 78.) 

Wet circumstances render it possible for a food- 
species to become very numerous ? Above all, 

as it has been already intimated, great protection. It 
seems paradoxical to say that the more voracious the 
devourers—z.e., the larger the minimum quantity upon 
which they can prolong life, the more numerous becomes 
the devoured species. A greedy devourer can exist only 
where great masses of nutriment are available. He 
begins to die out as soon as the food-species declines in 
number, and thus the increase of the latter is again 
rendered practicable. It would be worst for the mice if 
shrews could increase everywhere freely, and on the 
the other hand the mice would fare best, and would 
multiply most rapidly if the lion had to support himself 
upon mice. Great fecundity affords to a food-species no 
advantage, their numbers being determined only by the 
dexterity of the devourer, and the minimum ration upon 
which he can subsist. 

What circumstances allow the devourer to become 
most numerous ? The first condition, as we have already 
seen, is that he must find hunting as difficult as possible, 
as he otherwise would reduce too greatly the numbers 
of the animal upon which he preys; the second condi- 
tion is high fecundity of such species, so that, if we 
may use the expression, the capital of food-animals may 
bring ina high interest. The fecundity of the victim, 
therefore is an advantage not to him, but to the de- 
vourer. 

Circuinstances take a different aspect when we have 
to consider not two, but several animals. 

Such beasts of prey as feed upon the same species 
may be called competing devourers, which unite their 
powers to root out the victims. Those devourers which 
hold out longest, 7.e., which by reason of their skill in 
the chase, and their power of enduring hunger can still 
Maintain themselves on a very scanty supply of victims 
will come off victorious. The less skilful and more 
greedy species perish of want. Whilst, therefore, a 
beast of prey existing without rivals, finds its advantage 
in small skill and great need of food ; this advantage, in 
case of competition becomes a grave disadvantage. 
Nature encounters here a dilemma which she solves 
very ably. She is continually creating new devourers and 
equipping them with greater skill in pursuit, so that 
they may find it possible to rout their old competitors. 
But now, lest the world should become constantly 
poorer in individuals, she creates at the same time 
victims which are more and more skilful-in concealment, 
whereby the success of all devourers is equalized, and 
that of the new beasts of prey is of course depressed, 
and the number of individuals is increased. We have 
thus a race among the devourers which is’ never ended 
because the goal, the victim, escapes just as rapidly. 

Those food-animals which are decimated by the same 
enemies may be called fellow-victims. Those which are 
hardest to catch will multiply most rapidly, and by their 
great fecundity will support such an army of devourers 
that all their slower and less fruitful fellow-victims will 
be rooted out, unless secured by especially favourable 
circumstances. 

The most fruitful and the best concealed species thus 
eliminate their fellow-victims by the instrumentality of 
beasts of prey. As fellow-victims are for the most part 

ON THE at the same time competitors (#¢., as the quail and the 
partridge, both victims of the fox, are competitors on 
the corn-field) fecundity and concealment benefit a 
victim in as far as they hinge on the suppression of 
competitors by rearing a great army of devourers. 

What circumstances determine the number of a 
species ? Such number is stable when mortality and 
fecundity balance each other. Fecundity is heightened 
by abundant normal food and general comfort, and de- 
creased by every kind of privation. But what deter- 
mines mortality? The existence of every animal 
species depends on a number of conditions (temperature, 
food-plants, dryness, nesting-places, etc.), and where any 
one of these conditions is in default the species cannot 
exist. If, ¢g., we were to draw up a map of Europe 
for the capercailzie (Tetrao urogallus), marking the places 
of suitable temperature ; on a second map the spots 
supplying suitable food; on a third, a third condition. 
We should then find that all the marked places would 
coincide only at a few spots. For the urogallus, Europe 
is not a continent, but a group of some large islands. 
For the viper, Europe might thus be called an archipe- 
lago of very small islands. Probably many an animal 
which we regard as rare has reached zu its world the 
highest possible number, but this world, in which alone 
it is able to live, is only a small isolated part of a con- 
tinent ora sea. From such centres, the species range 
on all sides as visitors, but without any one forming a 
permanent settlement. 

Within the habitable districts, the existence and the 
plenty of a species depends especially on its relation to 
other species, the question being whether the local 
conditions expose the animal to its enemies, or afford it 
the opportunity of concealment. We have seen that the 
greatest abundance of animals will occur where their 
pursuit is the most difficult. Hence we can under- 
stand that certain animals, not dangerous to each other, 
and dependent on the same conditions, do not co-exist in 
the same regions or countries, but seeim to avoid each 
other. If two victims have the same enemies, but in 
district A, Nature favours the concealment of one, but 
in B, that of another, then in each district the more pro- 
tected animal will indirectly extirpate the less protected, 
by increasing rapidly, and thus enabling the devourers 
to multiply to such an extent that they destroy the other 
victim. If, conversely, of two devourers which depend 
on the same diet, here the one and there the other is 
favoured in the chase by the nature of the ground, then 
in each case the stock of food animals is depressed to 
such an extent that the competitor is starved out. 

A beast of prey is formidably armed if he can feed 
upon more species than his rivals. Suppose the de- 
vourer, A, lives exclusively upon _mice, and requires a 
stock of 1,000 per square mile, whilst the devourer, B, 
lives exclusively upon small birds, and likewise requires 
1,000 per square mile. If now a fresh devourer, C, makes 
his appearance in the district, able to live both on mice 
and on birds, and needing only 1,000 food-animals per 
square mile, he then reduces the total stock of both mice 
and birds to r,ooo0, and thus starves out A and B. 

The worst inmates of a district are a beast of prey 
which devours very many species, and a food-animal 
which is very fruitful and conceals itself well. As an 
instance of the latter kind we may take the mouse, but 
for which we should havea greater variety of small 
animals. The fauna of any district is the richer the 
more specialised is the nutriment uf the beasts of prey. 
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General syotes. 
SEDIMENTARY LANDS AND Coat.—According to Cosmos, 

the theory of Fayol that coal-beds are deposits formed by 
streams at their entry into lakes or into the sea is gain- 
ing ground daily. pee 

A Berean Superstition.—Among the Walloons a 
meteoric stone is held to be the surest method of dis- 
covering a thief. It must be ground to powder, mixed 
with flour and made into bread, which no thief will be 
able to swallow. erase 

Tue Part CraimepD By FRANCE IN THE DEVELOPMENT 
oF ScreNcE.—La Liberte, in enlarging on the death of 
Professor Debray, asks what the Germans and the Eng- 
lish would have made of science had it not been for 
French Rationalism. Oni 

Tue Gopwin-Austen Prax.—This mountain, 28,250 
feet above the sea-level, and at present reputed the 
second highest summit of the world, has only just re- 
ceived a name in honour of its discoverer, the first ex- 
plorer of the Mustakh ranges. 

A New Use or Artesian WE tts.—In two instances at 
least, one in San Augustine, in Florida, and the other at 
Yankton, the ascending column of water from Artesian 
wells serves to drive various machines, and especially to 
work dynamos for an electric light installation. 

MANCHESTER ScIENTIFIC StuDENTs’ AssociaTion.—On 
September 22nd this Association made an excursion to 
Hayfield, under the leadership of Mr. John S. Pollitt, it 
being the last excursion of the season. In the course of 
the walk a number of autumn flowers were gathered. 

THe Hone Kone Cotrontat SurGEon on Opium 
Smoxinc.—The surgeon, after careful examination, con- 
cludes that opium smoking is not to be compared in its 
evil effects with the European vice of spirit-drinking, a 
habit to which the Chinese, as a nation, are not given. 

A CorossaL Rarr on THE RuineE.—According to 
Cosmos, an immense raft has lately set out from Mainz, 
on its way to Breeswyk, near Utrecht. It was 220 yards 
in length, 51 in width, and consisted of 4,000 logs of 
timber of the value of 500,000 francs. It carried a 
small village of a dozen huts, destined to accommodate 
the crew of 120 men. wire 

THE PRINCIPLES CONTAINED IN CopD-LIVER OIL.— 
According to MM. Gautier and Mourgues, cod-liver oil 
contains six alkaloids, not all of which are salutary. One 
of them, butylamine, provokes fatigue, stupor, and 
vomiting. Another, amylamine, is a violent and active 
poison. Hexylamine is less poisonous, and dihydroluti- 
dine is injurious, occasioning paralysis ! 

CompRessIBILITy OF OxycEn, HyprocEn, NITROGEN, 
AnD Artr.—M. Amagat, in a communication to the Paris 
Academy of Sciences, shows that under very strong 
pressures oxygen, nitrogen, and air have almost the same 
compressibility. At 3,000 atmospheres it is approxi- 
mately equal to that of alcohol under the normal pressure. 
The compressibility of hydrogen is almost double. 

A SWEEPING SAniTARY Measure.—The town of Plant- 
city having been entirely forsaken by its inhabitants on 
account of the epidemic of yellow fever which had been 
raging in its neighbourhood, the Hygienic Council of 
Southern Florida has given orders to burn the city and 
all its contents. This heroic remedy will, we fear, be of 
little use unless the mosquitoes could be burnt also. 

HyacintHs IN THE 18TH CrNnrury.—According to 
Le Jardin, in the last century hyacinths commanded 
prices similar to those now paid for orchids. A bulb of 
the variety Regina vera, was worth 300 francs. There 
were four varities which sold at 200 francs each, 
It must also be remembered in judging of these prices 
that the value of money was then about four times what 
itis atthe present day. 

Tue ReEFoRM oF THE CaLenpAR.—M. G. Armelin, 
writing in Czel et Terre, points out not a few irregu- 
larities in the established Gregorian calendar. He pro- 
poses that the quarters of the year should always begin 
on the same day, and that in each quarter we should 
always have a month of thirty-one days, followed by two 
of thirty, whilst the week should fit in exact with the 
quarter and with the year. 

Tue New Derinition or Sreet.—Compounds are now 
known perfectly free from carbon, but possessing all the 
mechanical properties of steel. Hence the Revue 
Universelle des Mines proposes to define steel, not as a 
carbide of iron, but as “a peculiar condition of iron, pro- 
duced by the union of this metal with bodies the nature 
of which may vary,” and among which rank carbon, 
manganese, chromium, silicon, and tungsten. 

Action OF WATER UPON PIPES OF GALVANISED IRON. 
—Messrs. W. R. Nichols and J. K. Russell, of Boston, 
have undertaken experiments on this question. Zinc 
was found both in suspension and solution, if the water 
was allowed to remain in the pipe from 7 to 70 hours. 
The portion in solution does not increase proportionately 
to the time, like that in suspension. The layer of zinc 
deposited on the sides of pipes and cisterns dissolves 
slowly but continuously. 

Tue SoutH Lonpon Entomotocicat Natura History 
Society.—At the meeting of this Society on September 
27th, mention was made of the unusual abundance of the 
rare and beautiful hawk-moth (Derlephila gali) in Britain. 
Specimens have been taken not merely on the South 
coast but inland, as well as in Ireland and Scotland. A 
gentleman present had obtained near Deal 196 of the 
larvee. They were feeding chiefly on Gallium veruim 
(the yellow flowering species). The larvae varied con- 
siderably ; some of them, in place of their normal brown 
or black hue, being of an ochrey colour, or what artists 
call brown pink. The yellow side-spots were some- 
times white and sometimes altogether wanting. 

Tue Sanirary Instirute.—The first meeting of the 
Council of this Society, which has recently been incor- 
porated, was held at the Parkes Museum on Friday last. 
Sir Douglas Galton, K.C.B., F.R.S., was unanimously ap- 
pointed Chairman of the Council, and Mr. G. J. Symons, 
F.R.S., the Registrar. The Institute is founded to carry 
on the objects of the Amalgamated Sanitary Institute of 

| Great Britain and the Parkes Museum, and it was de- 
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cided to hold the Institute’s first examination for local 
Surveyors and Inspectors of Nuisances on November 
8th and 9th. A programme of lectures for the winter 
session is in course of preparation. A letter was read 
from the Charity Commissioners saying that they con- 
sidered that the new Institute was likely to prove a 
powerful means for the diffusion of sanitary knowledge, 
and promising to grant facilities to the Institute to 
deliver lectures in the various buildings which the Com- 
missioners proposed to establish in. different parts of 
London. 

Mexican AGRICULTURE.—In a recent report on the 
agriculture of the Mexican State of Vera Cruz, the 
British Consul describes the primitive manner in which 
maize is cultivated in the Minatitlan district, where three 
crops are raised annually, but never on the same land. 
No ploughing is done; one man makes with a pointed 
stick a series of lines of holes about two feet apart; 
another man follows, dropping two or three grains into 
each hole, and the rain is left to fill the holes in. The 
harvest is calculated at a hundred times the weight of the 
seed, and is gathered in 16 weeks after the planting. No 
manuring is done, except when the land is first cleared, 
and then the ashes of the burnt underwood, rank grass, 
and stumps are used as fertilisers. This method of cul- 
tivation prevails in remote and low-lying districts; on 
the higher levels maize is cultivated on ploughed lands, 
and farming there is becoming more and more systematic 
and on many haciendas scientific. Lack of capital is the 
cause of the exceedingly rude cultivation of cotton, maize, 
and other products in Mexico. Even in the case of 
tobacco many planters never plough or manure, and 
never plant the same land twice, yet the reputation of 
Mexican tobacco is rapidly increasing, and the manufac- 
turers of Vera Cruz are increasing the size of their 
factories and the number of their operatives. The pre- 
sent annual production is almost 6,000,000 Ib., produced 
at an average cost of 53 per lb. Twenty-three per cent: 
of the whole is exported, about half of which is manu- 
factured and goes chiefly to England. 

Orp Roman Prianx-Roaps.—The Prussian Minister of 
Education, Von Gossler, having learnt that Professor F. 
Knoke had lately found traces of old Roman plank-roads 
on the moor between Mehrholz and Bragel, not far from 
Diepholz, in Lower Hanover, invited that gentleman to 
fully investigate the matter. He has just completed the 
task. He was able to trace the lines of two parallel 
plank-roads right across the moor, presenting all those 
distinctive features which are found in Roman works of 
this kind. One of them shows evident signs of having 
been demolished by force, the boards, which were 
originally fastened with pegs to the bearers, having been 
violently torn away and buried in the bog to the right 
and left of the track. The other road seems to have 
fallen into decay, but their are signs of repairs executed 
even during the Roman period. For in places boards 
have been found fastened over the original planks, the 
fashion of both being the same. Those repairs seem to 
have been carried out hastily, for in one place a mallet, 
employed probably to drive home the pegs, was found 
on the track, forgotten, no doubt, by the workmen. The 
local archzeologists feel assured that they have here the 
pontes long: which were used a.D. 15 by the Roman 
commander, A. Czecina, in his retreat from Germany to 
the Ems. 

Tue ATMOSPHERES OF THE Stars.—Mr. Orray T. Sher- 
man (Popular Science Monthly), whilst studying the star- 
spectra, comprising bright lines, finds that whilst the 
bright line does not vary in place it may vary in inten- 
sity. This peculiarity affords a distinction between 
bright-line light, bright-background space, and any inci- 
dental disturbance the spectrum-light may suffer. Col- 
lating his own observations, especially of B Lyrze, with 
Lockyer’s results on the solar atmosphere, he concludes 
that we may represent to ourselves the condition of the 
stellar atmosphere and the action therein somewhat as 
follows :—An outer layer of hydrogen positively electri- 
fied, an inner layer of oxygen negatively electrified, and 
between them a layer of carbon mingling on its edge 
with hydrogen. The electric spark passing through the 
mixture forms the hydro-carbon compound, whose mole- 
cular weight carries it into the oxygen region, when com- 
bustion ensues with the formation of carbonic acid and 
watery vapour, both of which, descending under the 
influence of their molecular weight, are again dissociated 
by heat, and return to their original positions. Under 
the insight which this result gives, we have found the 
spectra of the nebulz referable to low excitation hydro- 
gen, the spectra of the bright-line stars referable to high 
excitation oxygen and hydrogen, or hydrogen of lower 
excitation according as the central star is of high or 
low magnitude. There is also reason for thinking that 
a similar atmosphere in similar physical conditions lies 
between us and the sun, and it seems as if we might 
consider that from the faintest nebula to the most highly- 
finished star we have but progressive stages of the 
phenomenon here presented. 

Tuer Pusitic HEattH.—The Registrar-General’s return 
for the week ending September 29th shows that the 
deaths registered during that period in 28 great towns of 
England and Wales corresponded to an annual rate of 
18°3 per 1,0co of their aggregate population, which i3 
estimated at 9,398,273 persons in the middle of this 
year. The six healthiest places were Huddersfield, 
Halifax, Birmingham, Bristol, Nottingham, and Oldham. 
In London 2,395 births and 1,314 deaths were regis- 
tered. Allowance made for increase of population, the 
births were 325 and the deaths 94 below the average 
numbers in the corresponding weeks of the last ten years. 
The annual death-rate per 1,000 from all causes, which 
had been 162 and 15°8 in the two preceding weeks, rose 
again last week to 16:0. During the 13 weeks ending 
on Saturday last the death-rate averaged 16:2 per 1,000, 
and was 3°4 below the mean rate in the corresponding 
periods of the ten years 1878-87. The 1,314 .deaths 
included 30 from measles, 22 from scarlet fever, 27 from 
diphtheria, 13 trom whooping-cough, 13 from enteric fever, 
77 from diarrhcea and dysentry, and not one from small- 
pox, typhus, ill-defined forms of continued fever, or 
cholera ; thus 182 deaths were referred to these diseases, 
being 34 below the corrected average weekly number. 
In Greater London 3,158 births and 1,634 deaths were 
registered, corresponding to annual rates of 29°8 and 15-4 
per 1,000 of the estimated population. In the Outer Ring 
14 deaths from diarrheea, seven from diphtheria, and six 
from scarlet fever were registered. The deaths from 
diarrhoea included three in West Ham, three in Croydon, 
and two in Tottenham sub-districts. Three fatal cases of 
scarlet fever occurred in West Ham, and three of 
diphtheria in Walthamstow sub-districts. 



Oct. 12, 1888.] SCIENTIFIC NEWS. 385 

GAS-BURNER ON THE LEBRUN 
SYSTEM. 

HE apparatus which we (La Nature) are about to 
figure and describe is based on the same prin- 

ciples as the Siemens burner, the Wenham lamp, etc., 
though its mode of construction is different. Our figure 
shows the external aspect of the lamp and the principal | 
internal arrangements. It consists of a glass globe, at 
the lower part of which enters the copper tube (D) con- 
veying the gas. 
cal cover (C), closed on all sides, but having its lower 
part (B) pierced with a multitude of small holes, whilst 
the upper part communicates with the external air by the 
pipes (A). 

The upper part of the globe is closed by a metallic 
crown; a disc of asbestos interposed between this 
crown and the globe forms an air-tight joint, so that there 
is no communication with the external atmosphere ex- 
cept by a glass chimney traversing the crown. 

Above this burner is placed a cylindri- | 

of the question. Of course the three great objections 
against gas—the heat, the danger of fire, and the pro- 
duction of sulphurous acid—remain as in the case of 
ordinary gas-burners. 

SS 

ON THE PART PLAYED BY SYMBIOSIS 

IN CERTAIN LUMINOUS MARINE 
ANIMALS. 

THE following communication has been made to the 
Academy of Sciences of Paris by M. Raphael Du- 

bois :—“In former communications I have been led to 
admit that the fundamental reaction necessary for the 
production of light in animals belonged to the class 
which take place under the action of ferments. In the 
session of May 12th of the present year, I made known 
to the Society of Biology the existence, in a normal state, 
in the walls of the syphon of Pholas dactylus of micro- 
organisms (Bacillus pholas), which give a fine light when 

Gas BURNER ON THE LEBRUN SYSTEM. 

The lower part of the globe is formed by a trap, which 
is opened only at the moment of lighting the gas. 

The working of the system is easily understood. 
When the gas is lighted at D and the trap closed the 
air in the globe is heated and escapes by the chimney. 
There is thus produced a draught, which forces the ex- 
ternal air to arrive by the pipes (A) into the cylindrical 
cover (C), and to escape by the small holes made in B. 
Hence it is intimately mixed with the crown of flame of 
the burner (D), and the combustion is as complete as 
possible. 

The light is very white and very steady, the gas is 
almost entirely utilised, and for an equal illumination 
there is a decided economy in the consumption. This 
burner is constructed of three different sizes, having an 
illuminating power of 4, 9, and 16 carcels respectively. 
The apparatus has a screw thread, so that it may be 
placed in gaseliers, candelabra, etc., instead of the old 
burners. 

It is recommended, ¢.g., for use in provincial theatres 
where the expense of an electric light installation is out 

cultivated in a decoction prepared with the phosphores- 
cent tissues of the living animal. These tissues contain 
the substance which I have provisionally named 
luciferine, upon which the ferment acts. The reaction 
requires for the production of light a suitable medium ; 
it must be rendered saline and alkaline in certain fixed 
proportions. During life the liquid is furnished by the 
animal, which modifies it as the case requires. It is not 
the same in the mollusc at rest, which does not shine, 
as in one which is excited and emits <n abundant 
quantity of the phosphorescent liquid. 
We have, therefore, in Pholas dactylus a new case of 

symbiosis, most interesting from several points of view. 
I found, in June last, in the mucus secreted by the 

mantle of Pelagia noctiluca, a niicro-organism which may 
be extinguished or rekindled at will by varying the con- 
ditions of the medium. 

During its changes of physiological activity the Bacillus 
pholas possesses a great morphological fixity. It is not 
the same with the new organism of the pelagia (Bac 
terium pelagia). If cultivated in gelatine it rapidly exca- 
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vates funnels filled with a liquefied substance, in which 
are found abundance of longer or shorter filaments filled 
with very small spores, perfectly rounded and regularly 
distributed. They are stained only by Erlich’s reagent, 
and that after some hours. Along with these filaments 
are found free spores and some movable rods, which 
become spore-bearing filaments. In pure gelatine these 
filaments are not luminous, but if they are transferred 
into liquids of an alkaline reaction, suitably salted and 
containing phosphorised nitrogenous matter (nucleines, 
lecithines, etc), they emit a fine blueish phosphorescence 
in the parts exposed to the air. We find, then, scarcely 
any filaments with spores or movable rods, but almost 
exclusively spores. 4 

These luminous liquids obey the same influences as 
the luminous tissues of phosphorescent animals. 

Further, we see in the culture-liquids an accumulation 
of that characteristic birefrangent substance which forms 
the chalky layers of the Pyrophori, the Lampyridz, the 
Podurae, and which is found in the tissue of the syphon 
of the pholas, in the epithelium of the digestive tube of 
phosphorescent myriapods, etc., andthe existence of which 
we have recognised even in the phosphorescent sea-water 
of the port of Mentone. 

This substance, which resembles leucine in certain 
respects, presents in culture-solutions all the forms which 
we have met with in the animals studied: fine rounded 
birefrangent granulations, either homogeneous, or having 
at their centre a brilliant part representing a vacuole 
(Vacuolides); rounded corpuscules, scintillating in po- 
larised light (sphero-crystals); or small radiating or 
isolated prismatic needles. We may easily follow all these 
transformations of one and the same substance, which 
we have considered as forming one of the elements 
of the photogenic reaction, when it now seems, according 
to our most recent researches, to be merely the result. 

Along with this product which is deposited in the 
phosphorescent solutions, as in the organs of luminous 
animals, we find a considerable quantity of crystals of 
the double phosphate of ammonium and magnesium, and 
of carbonate of lime, and in the liquor alkaline phos- 
phates in solution. These phosphates are almost entirely 
formed by the oxidation of the phosphoric nitrogenous 
matter contained in the solution. We must admit that 
these phosphoric nitrogenous matters, though not directly 
oxidizable in the air, yield, under the influence of the 
ferment, a substance which possesses this property. 

The researches enable us to reconcile the theory of a 
photogenic fermentation with the hypothesis of the oxi- 
dation of a phosphoric matter. 

It explains the role of the alkaline and saline blood in 
the acid photogenic tissues of the Elateridae and Lampy- 
tide, which we have observed without being able to 
explain. Lastly, we conceive how the phosphorescence 
of the sea may be produced by the disagregation of 
marine animals. 

SSS _ 

NOTES FOR YOUNG COLLECTORS. 

(Continued from p. 178.) 
|b our last notes, whilst speaking of rivers in flood as 

often yielding a harvest for the entomologist, we 
omitted to call attention to the rubbish which streams 
deposit along their banks above the ordinary high-water 
mark after heavy rains. This rubbish consists of grass, 
Straw, twigs, reeds, etc., and often conceals numbers of 
Insects, especially beetles and land and fresh-water 

shells which have been swept away from the banks, the 
bushes, and the adjoining fields. The search should not 
be long delayed, or the insects will have had opportunity 
to make their escape. 

There are various baits, artificial or provided by 
nature, to which insects resort very eagerly. Among 
such may be mentioned holes bored into a tree with a 
large gimlet, so as to set the sap flowing. This is espe- 
cially attractive in spring and the early part of summer. 
Excrements of various animals and dung-heaps are often 
visited not merely by two-winged flies and the so-called 
dung-beetles of which the species are multitudinous, but 
by the most beautiful butterflies. A dead rat, mole, or 
weasel nailed to the stem of a tree at a convenient 
height is an excellent bait for the “ purple emperor” 
(Apatura iris). The gorgeous papilios and ornithopteras 
of hot climates will come down from the tree-tops to 
recent human excrement and to over-ripe fruits. Per- 
haps a half-rotten banana is their favourite lure. 

Another trap for a great variety of insects seems quite 
unnatural, and is yet very successful. It is simply a 
white cloth spread out on the ground and examined 
from time to time on both sides, both by day and by 
night, of course in the latter case by the aid of a lamp. 
This method of trapping is practicable only either in very 
unfrequented places or in private enclosures. Elsewhere 
the cloth will often be found to disappear altogether. 

In warm climates it is very necessary to kill all in- 
sectivorous creatures which may visit the cloth, such as 
scorpions, centipedes, tarantulas, galeodes, etc., or they 
will take the first choice among the specimens. 

In waste grounds, especially if sandy, gravelly, or 
chalky, and covered only with a scanty vegetation, good 
work may be done by digging holes with a garden 
trowel, making the sides steep. Insects which do not 
fly when taking their excursions by day or night get in, 
and cannot get out again. Such holes should be visited 
early in the morning. 

Many night-flying species, both moths and beetles, can 
be captured by the aid of lights properly fixed. An 
electric light, or in its default a powerful paraffine lamp, 
with a good reflector, is fixed either within a room with 
open windows or in a verandah. The best situation is 
an eminence overlooking woods, gardens, or fields, and 
the best time is the absence of moonlight. . The collector 
waits at hand with his net, and captures the insects as 
they rush to the light. There are also lamp-traps, 
which dispense with the net, though not with the attend- 
ance of the collector, as if not promptly captured the 
specimens will damage themselves with fluttering. 

A very common method of catching moths, especially 
of the Voctua group, is “sugaring.’ A part of a tree- 
trunk, at a convenient height, is painted over with a com- 
position, of which coarse sugar is the principal ingre- 
dient. Rum or stale beer is added, to bring the whole 
to the consistence of a thin paste. On calm, dark nights 
the collector goes round with a lamp, examines the 
sugared trees, and dextrously encloses the moths in 
pill-boxes, transferring them then to the “ killing-glass,” 
where they inhale the vapour of cyanide of potassium. 
Various beetles, even some of carnivorous habits, will 
also come to sugar. The beetles, if desirable, can, of 
course, be captured. Spiders occasionally appear, and 
earwigs in great numbers. They are, of course, treated 
as poachers, since they frighten away the moths. 

In all these various methods of collecting, take care,as far 
as possible, that you are not watched, especially by boys, 
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Patural Wisiory. 
THE PUFF-ADDER. 

Arrica certainly produces neither rattle-snakes, nor 
bothrops, nor lance-heads (Trigonocephalus). But she 
is by no means deficient in venomous serpents. 
Not to speak of at least one member of the royal 
house of the death-snakes, Maja haje, she abounds 
in vipers. The puff-adder(C/lotho arictans),a figure of 
which .we borrow from our contemporary La JVature, 
and which we are about to describe, inhabits all Africa 
except the portion to the north of the Great Desert, and 
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is especially abundant along the south-western coasts as 
far as the Cape. Two fine specimens of this species have | 

fangs, highly developed, but unequal. They are move- 
able, conical, curved backwards, but become erect when 
the serpent opens its mouth. The channel which 
traverses them gives passage to the venom, and opens at 
their anterior edge, near the point, by a long slit.. These 
fangs are extremely sharp, and their conical form enables 
them to penetrate into the tissues without tearing them. 
As soon as they are withdrawn from the wound, which 
is a mere prick, the skin, by its elasticity, returns to 
its place and imprisons the poison which has been in- 
jected, and which is almost instantly carried by the circu- 
lation into all parts of the organism. The upper part of 
the body, including the head, is clad with carinated 
scales, arranged with much regularity. 

The colour of the puff-adder is very variable. In the 

THE Purr-ADDER (Clotho Arietans). 

been recently brought from Senegambia, and are living in 
the reptile-house of the museum at Paris. The body: 
of this serpent is short, thick, and squat, and rarely 
exceeds four feet in total length. It becomes thinner in 
the region of the neck, and ends in a triangular head 
with rounded angles, rather heart-shaped, much broader 
than the neck, and very flat. The tail is conical and 
short. Its massive and apparently disproportionate 
form gives it a hideous aspect. The nostrils, which are 
wide and have a margin devoid of scales, are very near 
to each other, and are situated exactly above the muzzle, 
and not at the sides as in several kindred species of the 
true vipers. Behind and lying outside the nostrils are 
the eyes, which are at no great distance, on account of the 
shortness of, the muzzle. 

As in all vipers, the upper jaw is armed on each side 
and in front with a set of three to five grooved poison- 

specimens now in the museum the prevailing colour is a 
light-brown, verging upon fawn colour. It is relieved 
on the back by a series of V-shaped marks of a darker 
colour, opening forwards and generally edged with yellow 
behind. At the lower part of the sides there is a longi- 
tudinal range of dark spots, and the top of the head is 
crossed at the level of the eyes by a brown band, which 
descends on each side to the margin of the upper lip. 

The puff-adder is excessively slothful, and remains, in 
general, completely motionless, coiled upon itself, the 
head resting upon one of its folds. The lower figure in 
our illustration represents it in this state of repose. Its 
repugnance to motion is such that it may be almost 
touched without disturbing itself. It moves only when 
seeking its food, when attacking or taking to flight, but it 
then executes rapid movements which contrast with 
its ordinary sluggishness. If molested, it places itself on 
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guard by withdrawing its head and bending its neck into 
the form of an §, ready to be shot out like a spring in 
the act of biting. At the same time the body is alter- 
nately swelled out and contracted, and it utters a loud 
and prolonged hiss. It has the singular habit—whence 
its specific name—of preluding an attack by striking with 
its head like a ram. 

In a State of liberty this snake preys on rats, mice, and 
squirrels. In captivity it is fed on rats and on young 
rabbits. The interval between its meals is on the aver- 
age twenty-five days. 

Making allowance for its slowness in deciding upon an 
attack, it proceeds much in the same manner as the other 
vipers. If it finds an animal suitable to become its prey 
it folds its neck in the manner just described, its breath- 
ing becomes more quick and more profound, and it darts 
out its forked tongue. At last it projects itself, open- 
mouthed and with the speed ofan arrow, against its prey, 
which it pierces with its long, poisonous fangs. The snake 
then retreats with the same suddenness, and waits until 
the venom has accomplished its work. The victim, which 
seems at first struck with astonishment, quickly falls 
upon one side as if paralysed, and in the space of a 
couple of minutes it dies after a few convulsive move- 
ments. The serpent then slowly returns, passes its 
muzzle over the body, which it lastly seizes by the head 
and swallows. 
_The venom of the puff-adder yields in nothing to that 

of the rattle-snake, or rather, we should say, it is the 
more powerful. Large dogs quickly succumb after having 
been bitten, and even man cannot always resist its action. 
It said that the Hottentots use the venom of the puff 
adder for poisoning their arrows. 

This reptile bears captivity well if kept sufficiently 
warm ; it takes its food regularly, and may be kept alive 
for years. 

GRANULAR OPHTHALMIA AND FL1Es,—The part played 
by flies in the transfer of the microbia of tuberculosis 
has recently, according to the Revue Scientifique, been 
proved in our midst by direct experiment. M. Howe, in 
a communication to the Congress of Heidelberg shows 
the role of these insects in the propagation of ophthalmia. 
On visiting Egypt, and remarking the innumerable quan- 
tity of flies which settle on the eyes: of the natives, led 
by their indolent nature ard by the necessities of mendi- 
city to a complete immobility, we understand how these 
insects become the real and very frequent cause of the 
propagation of ophthalmia. M. Howe has likewise veri- 
fied this fact experimentally by placing flies upon 
plates of nutrient gelatine, and finding that wherever 
their feet have touched there are formed colonies of the 
microbia regarded as the specific germs of ophthalmia. 
These facts have to be connected with the propagation of 
the germs of yellow fever by mosquitoes. Further in- 
formation on the two-winged flies as the colporteurs of 
zymotic disease will be found in Slater’s ‘‘ Sewage Treat- 
ment and Utilisation ” (p. 60). 

Use OF THE ANTLERS OF DEER.—At a recent meeting 
of the Wellington Philosophical Society, Mr. J. W. 
Fortescue spoke of the rapid increase of deer that have 
been acclimated in the New Zealand mountains. Having 
had special facilities for observing these creatures, he 
proceeded to state some interesting facts as to their 
habits. At the close of his address Sir James Hector 
asked Mr, Fortescue, as an expert on the subject, whether 

the chief use of the antlers was not so much for fighting 
as for facilitating the progress of the stag through dense 
woods. He had considerable experience with the wapiti, 
in North America, and found that by throwing up the 
head, thereby placing the horns along the back, the 
animals were enabled to go forward with great rapidity 
and follow the hinds. He asked this, as it had been 
stated at a previous meeting of the Society that the 
antlers tended to entangle the deer. Mr. Fortescue said 
that Sir James Hector was quite correct in stating that 
the antlers assisted the stags in penetrating dense 
forests. Mr. Higginson also bore out this statement 
from his experience in India. 

A Micration oF Spipers.—According to Cosmos the 
inhabitants of Abilene (Texas) were surprised to see 
passing over their heads several balloons, following each 
other at short intervals. These balloons, when attentively 
examined, proved to be great cobwebs from which hung 
down long streamers filled with spiders. Numerous 
insects, whose organisation seems to render them 
stationary, are provided with means of transport which 
explain their sudden appearance at points remote from 
their place of origin. Birds are thus often the uncon- 
scious messengers which convey seeds and small living 
animals attached to their feathers. Another instance 
is that of Acari which cling to the body of flies, and are 
thus conveyed to regions which to them are inaccessible. 

A Cotony oF BEAVERS ON THE ELBE.—According to 
No. 30 of the Wezdmann for the current year (quoted in 
the JVaturwissenschaftliche Wochenschrift),a colony of 
about thirty beavers have established themselves since 
the middle of March, above Kanies, near Schcenebeck, 
on the Elbe, in the province of Saxony, and have sought 
shelter in the bushes which cover the Elbe embankment. 
Latterly they have begun to undermine the embank- 
ment. Hence it is doubtful if these visitors will meet 
with permanent toleration. They have been probably 
driven by floods from their former habitation, 

A PARASITE OF THE COCKCHAFER.—M. Rolland Banés 
(La Nature) has discovered a fungus belonging to the 
genus Jsaria (Isaria farinosa), which takes root upon 
the living cockchafer and occasions its death. If this 
fungus can be multiplied, perhaps the number of these 
destructive insects may be reduced. M. Rolland is of 
opinion that another parasite (Cordyceps entomorrhiza) is 
developed upon the larva of the cockchafer. 

Migration oF Woop-Lice.—Cosmos records an im- 
mense migration of a species of wood-louse not accurately 
determined, which is said to be now taking place in 
Pennsylvania. These animals are moving eastwards in 
millions, travelling by night and in the cool of the morn- 
ing and evening, and resting by day under stones or in 
heaps piled upon each other. They do not seem to com- 
mit any depredations on their way, and they are not 

attacked by poultry or by small birds. 

Porson oF Sprpers.—According to the researches of 
Brieger (Humboldt), two spiders regarded in Russia as 
poisonous, a Phalangium and a Trochosa, are harmless. 
A third species known by the Russians as Cara Curt is 
most intensely poisonous. It occasions damages among 
cattle which must be estimated by millions. Sheep, 
oxen, horses, etc., when grazing are bitten in the tongue 
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or the mouth and quickly die. The poison is found in 

all parts of the spider, even in the eggs. Chemically 
speaking, this poison, which makes up one-fourth of the 
weight of the spider ranks among the “enzymes,” 
peculiar, albumenoid bodies which are readily decom- 
posed. If heated to r4o degs. F., or mixed with alcohol, 
it is rendered harmless. If introduced into the stomach 
it takes no effect, but if admitted into the circulation 
that soboo-part of the weight of the body proves fatal to 
aman or any other warm-blooded animal. It appears 
to surpass in virulence all poisons except that of serpents. 
Among the spiders of Germany Brieger finds such a 
poison present only in Epetra diadena, and that only 
when young. 

DEATH FROM THE STING oF aN InsEcT.—At Carlisle a 
man has recently died from a sting in the hand. It is 
not known whether the offending insect was a wasp ora 
bee. We evidently do not yet know under what circum- 
stances such stings may have serious effects. 

Spzcies oF Empusa.—The fungoid genus Empusa, 
and the two small kindred genera Massopora and Basi- 
diobolus include, in the United States alone, twenty- 
eight species. As most of them attack and destroy flies, 
gnats, mosquitoes, etc., they must rank as highly useful. 
The common Empusa musce is unusually abundant this 
season in England, and accordingly dead flies are found 
attached to the window-panes and surrounded by a halo 
of the fungus. 

Brees as WEATHER Propuers.—Professor Emmerig 
regards bees as the most trustworthy indicators of 
weather for the day. If a storm is impending they 
become restless and irritable, and are even dangerous to 
approach. When the bees and the weather-glasses 
differ, the insects will be found to be in the right. 

THe Propuction oF SILK IN THE Wortpv.—The total 
yield of silk in the world has increased from 9,926 lbs. 
in 1884, to 11,740 lbs.in 1887. Of this total 4,550 lbs. 
were last year produced in Europe and 6,430 Ibs. in 
Asia. The production of India was merely the most 
unsatisfactory quantity of 800 lbs., and Australia, with its 
great natural facilities for this industry, does not figure 
in the list at all. 

InTRODUCTION OF LogBsTERS INTO THE PaciFic.—~After 
two unsuccessful attempts to transport living lobsters 
from the Atlantic to the Pacific a third trial has proved 
successful. The animals were packed in special cases 
between layers of sea-weed, and were daily sprinkled 
with sea-water. Each case contained six specimens, 
The cases were placed in larger boxes, and the inter- 
mediate spaces were filled with broken ice, A special 
drainage prevented the fresh water from the melting ice 
from penetrating to the lobsters. On reaching San 
Francisco 350 were still alive and were at once placed in 
the sea, half of them to the north and half to the south 
of the city. 

Tue SENSES oF Bees.—We have had occasion to 
mention that bees clearly distinguish beet sugar from 
cane sugar, rejecting the former. It now appears that 
not only they but ants and even flies utterly ignore 
“saccharine,” which some human beings think identical 
in taste to sugar. 

CATERPILLARS ON FRUIT TREES. 

{P22 following valuable paper has been issued by the 
_ Agricultural Department :—In many of the principal 

fruit-producing districts caterpillars have lately caused most 
serious injury to apple, pear, plum, damson, filbert, and other 
fruit trees, so that in some cases the whole crop has been 
lost; and it is feared that the fruit-bearing powers of a 
number of trees have been affected as regards the next 
season. 

As methods of prevention should be adopted during this 
autumn, and before the winter, with respect to the most 
destructive species of these insects, it is most important that 
fruit growers should be informed concerning these at once, 
and before the appearance of the annual report of the agri- 
cultural adviser, to be published in January, which will give 
full details of the mischief caused by caterpillars, as well as 
of the history and habits of the numerous species noticed on 
fruit trees this season, together with remedies against them. 
When the blossom buds and leaf buds of fruit trees in 

many places began to unfold, it was seen that they were 
attacked by legions of caterpillars. Soon the blossoms and 
leaves were entirely devoured, or so much injured as to be 
useless. The fruit plantations in parts of Kent, Hereford, 
Worcester, and some other counties where fruit is exten- 
sively grown, looked as if a hot wind had passed over them. 

The caterpillars of various small moths were the authors 
of this serious mischief. Among these the chief offender 
was that of the Winter moth, Chezmatobia brumata. 

Other species did considerable harm, whose life history is 
much the same as that of the Winter moth, as, for instance, 
among others, the pale brindled beauty, Phigalia pilosaria ; 
the mottled Umber, /ybernia defoliaria, and Hybernia 
aurantiaria. These may be placed in one group with regard 
to the methods of prevention to be adopted against them. 

In another group are included the Lackey moth, C/zszo- 
campa neustria ; the Ermine moth, Hyfonomeuta padella ; and 
the figure of 8 moth, Dzloba ceruleocephala, whose cater- 
pillars were more or less destructive this year. 

THE First GRoupP OF MOTHS DESTRUCTIVE TO FRUIT 
Crops.—Methods of prevention are comparatively simple 
in the case of the first group, because of the peculiarities of 
the female moths, which are practically wingless, and must, 
therefore, remain not far from the spots where they have 
passed their chrysalis stage, and hard by the trees upon 
which they lived during their caterpillar existence. 
They may, therefore, first be destroyed while in the chry- 

salis condition, which terminates towards the end of October, 
in the ground around the fruit trees, by digging, hoeing, and 
the application of caustic substances. 

Second, the female moths may be prevented from ascending 
the trees for the purpose of egg laying by means of bands of 
cloth or hay, and other obstacles put round the stems. 

The Winter moth is taken as the type of the first group, 
and its life history is briefly described. 
The male moth varies in colour from ashy grey to light 

brown, with dark streaks upon the wings, whose expanse is 
about an inch. It is about half an inch long, It flies at twi- 
light. Swarms of these insects were noticed last November 
hovering under fruit trees and quickset hedges, in the foggy 
evenings, in search of the females. 

The female is not quite so long as the male, of the same 
colour, without wings, having an inelegant, distended body, 
and might be mistaken for a large spider in the dusk when it 
comes out and crawls up palings, posts, and the stems of 
trees. Each female lays from 150 to 200 very small cylin- 
drical eggs, greenish at first, but reddish later on, which she 
fastens to the buds, or to the twigs and spurs, with a sticky 
substance. 

In the first warm days of spring caterpillars are hatched 
from the eggs, grey and thread-like in their early life, 
becoming green with slightly brown heads, and rathe1 
yellowish as they approach the pupal period. When full 
grown they are half an inch long. Having no ventral feet 
they move like other ‘“‘loopers,” making a loop with their 
bodies. They glue the petals of the blossoms and the leaves 
together to form a shelter, and clear off all vegetation withir 
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reach, if the conditions are favourable. When they attain 
the allotted term of caterpillar life, or food fails, or becomes 
unsuitable, they let themselves down to the ground with 
silken cords and bury themselves from two to three inches 
beneath the surface, making cocoons of particles of earth 
bound together with silk. This takes place usually im the 
first or second week in June. Towards the end of October 
the moths begin to appear, and may be seen throughout 
November and even through December, if the weather is 
mild. 
METHODS OF PREVENTION IN ORCHARDS.—In orchards, 

that is, where fruit trees are planted upon grass land, after 
an attack of caterpillars the grass should be fed off close, or 
brushed off close. Strong liquid manure may be applied 
advantageously, or water having paraffin oil in it, towards 
the latter part of October. Dressings of lime, gas lime, or 
scot might be put on thickly some distance round the trees. 

Lime, or gas lime, or soot, or other pungent materials put 
on thickly close round each tree, so as not to injure it, would 
for atime hinder the moths from getting to the trees. It 
must be borne in mind that the possible area occupied by the 
chrysalids is some distance beyond the boughs of the trees, 
so that in old orchards where the trees are very large, 
putting lime or other substances in Jumps close round the 
trees is the more feasible plan. 

After an attack like that of the last spring it is most 
advisable to take active measures of this kind. Knowing 
where the authors of the mischief are concealed, fruit 
growers should take steps to make their summer lodgings 
as uuwholesome as possible. It should be remembered 
that grass land around fruit trees, being undisturbed, 
affords shelter also to other insects injurious to fruit crops. 

As plants naturally grow towards the light, so the female 
moths instinctively go up the stems of fruit trees nearest 
to them as soon as they are transformed. They cannot fly; 
they must, therefore, crawl up. If they are unscathed by 
pungent applications, or succeed in getting over circles of 
hot lime or ammoniacal soot, their progress must be arrested 
by means of obstacles placed round the trees. 

That which is put round trees for this purpose must be 
fastened very tightly and closely to their stems, so that the 
moths cannot get under it. 
Hay bands dipped in tar, or smeared with tar and cart 

grease, or with Davidson's composition,* may be used for this. 
Oilcake bags or manure bags are better, dipped in a mixture 
of soft soap, without water added, or paraffin oil, or carbolic 
acid. Calvert’s carbolic soft soap would be also applicable 
for this. 

American fruit growers, whose orchards are infested with 
insects of similar habits, put guards of different constructions 
round the stems of the trees. 

This guard consists of a girdle of tin and stout linen 
fixed low down round the tree. The linen is sewn to a cord 
which is firmly and closely fastened round the stem. To 
the lower edge of the linen a circle of tin is tacked, three or 
four inches wide, and of sufficient diameter to stand three or 
four inches from the stem. The inside of the tin is smeared 
with tar aud cart grease, soft soap and paraffin, or carbolic 
soft soap, or some other offensive, sticky composition, to keep 
the moths from going beyond the guard. Occasional exami- 
nations must be made, and the composition renewed, if 
necessary, from time to time. 

Before the spring comes the bark of the stem below the 
guard should be well scraped, and soft soap and paraffin, or 
carbolic soft soap, worked well in with a stiff brush, to re- 
move any eggs which may have been deposited there by 
moths in despair of finding their accustomed places. 

It should be said that these guards ought to be put in 
working order in August, in order to keep back the cater- 
pillars of the Codlin moth, Carfocapsa pomonella, which go 
up the stems of apple and pear trees, after they have come 
from the apples which they have spoiled. This caterpillar 
wriggles up the stem and changes to a chrysalis under the 
bark. It has done enormous injury this year in most orchards. 

* “Davidson’s composition” may be obtained of Messrs. Dickson, 
Newton Nurseries, Chester. 

METHODS OF PREVENTION ON CULTIVATED FRuIT LAND 
(FRuIT PLANTATIONS).—In addition to the guards and ob- 
stacles prescribed for trees upon grass land, it is possible to 
get at the chrysalids in fruit plantations by thoroughly digging 
and working the ground all round the fruit trees with spuds 
and prong hoes in October, as well as by digging in lime, 
soot, and other caustic substances. After the ground has 
been dug it should be knocked to pieces by means of prong 
hoes. 

This is especially necessary in the case of filbert and 
cob-nut trees, as it would not be practicable to put guards 
round these. 
When filbert trees and cob-nut trees have been badly 

attacked by the winter moth and its allies, they should not be 
pruned until January, after the eggs may have been deposi- 
ted. The larger part of these will then be cut away with 
the wood that is pruned off, which should be removed and 
burnt. 

The bark of apple trees should be to some extent removed 
from the stems and large lower limbs beyond the fork, 
and these should be well brushed over with soft soap and 
paraffin, or carbolic soft soap. Pear, plum, and damson 
trees should also have their stems brushed with offensive 
compounds. . 
THE SEcoND GRouP oF Motus INJuRIOUS TO FRUIT 

TREES.—With regard to the second group of moths injurious 
to fruit trees, it may be said generally that it is important that 
the stems and large lower limbs should be denuded of their 
rougher bark, and rubbed over with soapy or oily composi- 
tions, mixed with paraffin or carbolic acid. 

In the case of the Lackey moth, its caterpillars change to 
chrysalids under rubbish, grass, and clods near to the fruit 
trees they have injured. As they do not go deeply into the 
ground it is advisable to brush off grass and weeds 
round the trees, and to rake up and burn all rubbish, also 
to apply lime and other caustic materials. Digging and 
hoeing are likely to be very efficacious upon cultivated land. 

The female moths of this group can fly, and some of them 
place their eggs upon twigs and spurs of fruit trees in the 
summer, where they remain until the spring. It would be 
advantageous to throw finely powdered quicklime over and 
up into the trees during the winter after an attack. This 
should be done ina damp fog, not when there is a drip from 
the trees, but with merely sufficient moisture to hold the lime 
upon every part of the twigs and spurs. 

For mossy apple trees this treatment is admirable, as it 
destroys mosses and lichenous growths, which harbour all 
kinds of insects. 

It is obviously more difficult to use means of prevention 
against the moths of the second group than those whose 
females are wingless. Fruit growers must depend somewhat 
more upon remedial measures in their case, and the experi- 
ences of the last season have indicated several remedies 
which proved more or less satisfactory, and will be described 
later on in detail. 

SSS 

JAPANESE CopPpER Mines.—The copper mines of Ashiwo 
are situate in the mountains, about 20 leagues to the 
north of Tokio, whence they are easily accessible by 
railway. They employ no fewer than 4,600 workmen, 
including those engaged in felling timber as fuel. Coal 
can only be brought at a prohibitive price, and there is 
reason to fear that the adjoining forests will soon be ex- 
hausted, as they are cut down without system and without 
replanting. The mines have been worked since the 
beginning of the 18th century, and until lately have 
belonged to the Crown, hut have lately become the pro- 
perty of an individual capitalist who owns several other 
mines. In 1886 they produced 4,150 tons of metallic 
copper, being a yield of about 4 per cent. on the ore. 
The crude metal is conveyed to Tokio, where it is refined. 
The ore is slightly argentiferous, yielding from 500 to 

| 1,250 grammes of silver per ton of copper. 
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a eviems, 
Reports of the Scientific Results of the Eaploring Voyage of 

HM.S. “ Challenger.” Prepared under the direction 
of the late Sir Wyville Thomson, F.R.S., and now 
of Mr. Jno. Murray. Vol. xxili.: Zoology. I. and 
II.: Reports on Pteropoda (part ii., Thecosomata ; and 
part iii, Anatomy), by Paul Pelseneer, D.Sc. 
IlI.: Report on Hydroida, by Prof. G. J. Allman, 
M.D., LL.D., F.R.S.S. L. and E., ete. 

The above reports on the curious minute molluscs, 
scientifically known as Pteropoda, but from their shape 
and movements more popularly termed “ winged 
snails” and ‘sea butterflies,” form the second and third 
memoirs which Dr. Pelseneer has contributed on this 
subject to the Challenger series, he having dealt with the 
Gymnosomata, 7.¢., those Pteropoda which in the adult 
state have neither a shell nor mantle skirt, in a previous 
volume (“ Zool. Chall. Exped.,” part Iviii.). In the first 
report in the present volume the author gives a full 
systematic description of the other great division of the 
Pteropoda—the Thecosomata—which in the adult condi- 
tion possess both shell and mantle. This memoir and 
the following one are based on a very extensive set of 
specimens, including, besides the Challenger’s spoil, those 
collected by the 777ton, by Mr. Rattray in the Buccaneer, 
and by the Italian Ve/tor Pisani in its three years’ scien- 
tific cruise, as well as collections made at Malta by 
Surgeon D. Bruce, M.B., and by Dr. Pelseneer himself 
at Naples, a wealth of material rarely available, and of 
which the writer has rendered ample account. It seems 
at first sight rather curious to learn that although the 
Challenger specimens were taken from seventy different 
stations in all parts of the world, and included shells 
dredged from the deposits of ‘‘ Pteropod ooze,” only one 
form worthy of anew name was discovered. This ceases, 
however, to be very remarkable when we find that only 
forty-two species of Thecosomata exist ; indeed, the really 
striking thing is this small number of species, for the 
Pteropoda not only occur in all the great seas from Arctic 
to Antarctic regions, but they swarm to sucha prodigious 
degree that, though of very minute size, they often 
actually colour the surface of the water for several square 
miles in the Arctic seas, where they are said to form an 
important part of the food supply of the Greenland 
whale. 

The Thecosomata, as looked at from the general stu- 
dent’s point of view, have left Dr. Pelseneer’s hands in a 
greatly simplified condition—out of a previously possible 
thirty-four genera he has abolished all but eight, while 
among the species the slaughter of names has of course 
been proportionately heavy. Thus the fourteen species 
of Clio recognised by Dr. Pelseneer, have hitherto rejoiced 
in six generic and fifty-seven specific designations, and 
his genus Cavolinia of eight species represents four genera 
and fifty-four species under old systems of classification. 
This is indeed something to be thankful for. 

The second report (part iii.), which deals with the 
structure and classification of the Pteropoda, will be of 
much wider interest than the two previous memoirs. 
In it the author discusses the comparative anatomy of 
each genus of both the great Pteropod divisions in as far 
as the main organs have in his opinion either been 
hitherto imperfectly understood, or are calculated to 
throw light on the affinities and systematic position of the 
group. This part of the work seems to have been 
carried out with great thoroughness, and, as might be 

SCIENTIFIC NEWS. 391 

be expected, involves many differences of opinion and 
corrections, as well as confirmations of the work of his 
predecessors, Souleyet, Van Beneden, Huxley, Fol, Gegen- 
baur, and others. What may be called the battle of the 
ganglia is fought at great length, and the partial twisting 
of the body, on which the proof of affinity to other groups 
of Mollusca so much depends, receives its share of atten- 
tion. Perhaps, however, the reasoning in these two 
questions would have been more readily followed if one 
or two additional illustrative diagrams or drawings had 
been introduced. The conclusions of Dr, Pelseneer from 
these studies are that the Pteropoda are not a branch of 
the cuttlefish group or Cephalopoda, nor are they a class 
(of equal value with the latter) of the Mollusca, both of 
which views have prevailed and still prevail among 
zoologists, but that they are a subordinate branch of the 
Gastropoda or snail-like Molluscs. This itself is enough 
to cause a mild surprise, but weare positively startled to 
learn that the two divisions of Pteropoda themselves are 
not at all related to one another as Pteropoda, but that al- 
though both are derived from Tectibranchiate Gastropoda, 
the Thecosomata spring from a family of which Bulla may 
be taken as the type, while the Gymnosomata originate 
from a not very distant family represented by Aplysia, 
the ‘‘sea-hare,” the medifications in their form arising 
from the adoption of a life on the high seas remote from 
land and the consequent necessity of habits of continual 
swimming. 

The Pteropods are thus not a primitive group which 
has existed without much change from remote periods, 
but a recent and terminal one. They certainly possess 
the following characteristics of terminal groups quoted 
from Prof. Giard. (1) They are profoundly modified 
in adaptation to a special mode of existence. (2) They 
exhibit very slight variability. (3) They include a very 
small number of species. If, however, the Pteropoda are 
a recently developed group, it may be asked what be- 
comes of Theca, Conularia, Cleodora, Tentaculites, and 
other Palaeozoic and secondary fossils hitherto classed as 
Pteropods. The answer is short. Dr. Pelseneer ejects 
them all from the group without hesitation, and recog- 
nises no fossil Pteropoda below the Tertiary. In this he 
is probably right, and-on the conchologist and palzeonto- 
logist, who appear equally to Jack his esteem, will devolve 
the task of finding a new home for the outcasts. It should 
be mentioned that, as Dr, Pelseneer points out, De Blain- 
ville was the first to show the near relationship of the 
Pteropoda to the Gastropoda, and that his views have 
been since supported by Souleyet, Spengel, Grobben, and 
Boas. As no classification can now be accepted which 
lacks the aid of embryology, it is to be hoped that this 
test will shortly be applied to the views so ably expounded 
by Dr. Pelseneer. It is, perhaps, worth pointing out that 
on page 88, fourteenth line from the top, the perplexing 
word “ Aplysoidea ” is evidently a misprint for ‘“Thecoso- 
mata.” 

III. The Report of Prof. Allman on the Hydroida deals 
with the Tubularinzee, Corymorphinz, Campanular ne, 
Sertularinze, and Thalamophora; the Plumularinz and 
Hydrocorallinze having been already described, the 
former by Prof. Allman and the latter by Prof. Moseley 
(Zool. Chall. Exp.,” part vii.). It is divided into two parts, 
the first being a complete “‘ Exposition of Hydroid Mor- 
phology from the standpoint of our present knowledge,” 
and the second a description of the various genera and 
species collected in the expedition. Thirty-nine splendid 
plates drawn by the author and Miss M. M‘Daniel, a map 
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giving the track of the Challenger, and tables of the geogra- 
phical and bathymetrical distribution of the specimens 
taken on the voyage, add greatly to the beauty and use- 
fulness of the volume. The wide geographical distribu- 
tion of some genera, such as Sertularia, which is found in 
nearly all parts of the globe, from Britain to Cape Horn, 
and the varying depth at which others are dredged, as 
Cryptolaria from near the surface and a tropical tempera- 
ture in Mid-Pacific down to depths of over three miles at 
34°, prove how these apparently delicate organisms can 
adapt themselves to extreme conditions of temperature. 
One giant of seven feet in length, Monocaulus by name, 
the most remarkable Hydroid obtained in the cruise, was 
brought up from a depth of 2,900 fathoms, or nearly four 
miles. 

What Dr. Allman modestly styles a “Sketch of 
Hydroid Morphology ” is a remarkably clear and simple, 
and at the same time,as might be expected from one 
who is facile princeps in this department, able and com- 
plete exposition of the structure and development of the 
group as at present known. Lack of space prevents us 
from referring at further length to this interesting division 
of Prof. Allman’s work, but we may add that a descrip- 
tion of the curious genus Myriohela, and of its aberrant 
embryonic changes, forms an important section of this 
part of the memoir, which is worthily ended by a clear 
tabular classification of the chief Hydroid groups. 

SIS - 
TOTEM CLANS AND STAR WORSHIP. 
A PAPER READ BY Mr. GEoRGE St. Crair, F.G.S., BEFORE 

THE ANTHROPOLOGICAL SECTION OF THE BRITISH ASSO- 
CIATION. 

TOTEM may be described as the badge or crest of aclan 
or gens, owned and used by all the members of the 

clan, and serving to distinguish them from members of other 
clans in the same tribe or in other tribes. It is commonly of 
an animal form, such as a bear, wolf, turtle, etc., and may be 
tatooed on the body or inscribed on the shield, or put for- 
ward in other suitable ways. Those who use such a crest— 
as bear or wolf—call themselves bears or wolves, or sons of 
the animal. They regard the animal as their ancestor, some- 
times as their creator and god, and often show some religious 
reverence for it. They shrink from killing and eating the 
animal after which they are named, while they have no 
objection to killing the sacred animal of their neighbours. 
They credit stories of men having been changed into animals, 
and in some instances they look forward to a similar trans- 
formation for themselves after death. Totemism is thus 
seen to be connected with the doctrine of the transmigration 
of souls. It is also connected with the practice of exogamy, 
or marriage out of the clan; for it is a general rule among 
barbarians that no man is to marry a woman of the same 
totem-crest or clan-name with himself. The existence of 
totemism is almost universal among the natives of Australia, 
among the Red men of America, and is widely prevalent in 
Asia and Africa; while its former existence among the early 
Arabs, and the ancient Greeks and Egyptians can be shown, 

These are the principal facts, and as some of them have 
no appearance of necessary connection, the meaning of them 
has proved difficult to fathom. 

I have been led to connect the clan divisions with divi- 
sions of the year and periodical duties; and, through the 
seasons and months, with the constellations of the months, 
and the animal forms of the constellations. 

Beginning with a small community, which has its camp 
to guard, and perhaps its religious tabernacle, let us sup- 
pose that the eldest son of every mother is liable to military 
service. As the guard need not be too numerous, the camp 
is divided into four quarters, and the young men serve in 
turn for a fourth part of the year. In larger tribes the 
diyision may be into twelve, a number suggested by the 
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fact that the year is already divided into months. The 
religion of the tribe is astral, like that of the ancient Chal- 
deans, and the watchers know what constellations are upper- 
most in the various months. Ifthe first band finds the bull 
constellation in high heaven in the dead of night during its 
month, it will reverence the bull; the young men will return 
to their tents at the month’s end and speak of the bull; 
they will remember that when the bull is next in the ascen- 
dant they will have to do duty again; and will come to be 
known as the bulls. For the like reason others become 
goats and scorpions, or kangaroos and blacksnakes, accord- 
ing to the names of the star-groups with different peoples. 
The bulls tattoo themselves with the bull crest, and carry it 
as a military ensign. The members of the bull clan become 
known as the bulls, or are designated by the equivalent 
expression, ‘‘sons of the bull,” the bull is said to be their 
father, the father of the clan, their great ancestor, and is not 
to be used as food. But no sooner is the original tribe thus 
divided into twelve clans, than a great danger threatens its 
existence, and the integrity of its worship. In the first 
instance, the whole tribe reverenced all the host of heaven, 
and was interested in the rise of each zodiacal constellation 
in turn; but now they are becoming separately enamoured 
of special gods. The good object of the division into clans 
was to divide labour and to protect the whole community 
from outsiders ; but the result threatens to be to convert the 
tribe into so many antagonistic clans. For the division into 
twelve, or into four, was local and territorial, and the clans 
thus formed and kept apart are now coming to have separate 
interests. Itis therefore mutually consented, that no man 
shall take a wife from his own clan, though he may go to 
either of the other three or eleven. It is already the custom 
of society that children are reckoned to their mother’s kin; 
and so this new rule of exogamy ensures that no son shall 
ever be of the same clan as his father, while every clan must 
see its daughters dispersed among every other throughout 
the tribe. Thus, notwithstanding the twelve clan divisions 
and the twelve special gods, provision is made for preserving 
the integrity of the original tribe, as far as barbarian states- 
manship can doit. This is a brief synthetical statement of 
the system, as I regard it, and of the logical connection 
between the several features of totemism. 

Against this view there is the preliminary objection that 
barbarians would not be advanced enough to frame a re- 
ligious and social system upon an astronomical basis. Frazer 
says it is remarkable how small a part is played in totemism 
by the heavenly bodies..... A star or constellation ap- 
pears only twice (pp. 25, 26). But in the same connection 
he allows that the sun occurs as a totem in Australia, Africa, 
and America, and-‘on another page (30) he quotes Indians 
who painted the moon as well as the sun, and divers birds 
and beasts as totems upon their shields. 

Mr. Dawson, a writer who is credited with understanding 
the Australian aborigines, assures us* that ‘‘ their knowledge 
of the heavenly bodies greatly exceeds that of most white 
people, and is taught by men selected tor their intelligence 
and information.” But are barbarous tribes influenced by 
sentiments of religion and worship? They are, for Mr. 
Morgan, in his profound work on “ Ancient Society,” tells us 
that ‘after the fashion of barbarians the American Indians 

The tribes generally held religious 
festivals at particular seasons of the year, which were ob- 
served with forms of worship, dances, and games.”*+ The 
preliminary objection, therefore, founded on the supposed 
ignorance and irreverence of early men, is met and re- 
moved. 

The Journal of the Anthropological Institute for August, 
1888, containing further important notes on the Australian 
Class Systems, by Mr. Howitt, only reached me after the 
present paper was finished and sent in. Mr. Howitt, like all 
other writers, confesses that “to explain the rise of totem- 
ism is as yet one of the unperformed tasks of anthropology.” 
He is apparently as far as possible from imagining an astro- 
nomical origin. Yet he supplies facts which lend the strongest 

* See A. Lang, ‘‘ Custom and Myth,” p. 120. 
+ ‘Ancient Society,” By Lewis H. Morgan, LL.D. 
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confirmation to my views, only the facts are scattered, and 
require to be rightly allocated. 

To begin with his conclusions: ‘‘The class systems of 
Australia have been developed from the original division of 
a community into two exogamous groups.” Over very ex- 
tensive districts ‘‘the meaning of the two primary class names 
is almost everywhere Eagle-hawk and Crow.” Native names 
for Eagle-hawk and Crow are Bunjil and Waa. ‘‘ Bunjil is 
one of the fixed stars, probably Fomalhaut.” ‘A native 
legend recounts how Bunjil left the earth with his sons and 
ascended to the sky in a whirlwind. Woiworung astronomy 
points out where they noware. Bunjil is Fomalhaut, andas 
my informant said, ‘He is looking at what men are doing.’ 
The ‘sons’ of Bunjil are all stars of the southern hemi- 
sphere, and all come into one quarter of the circle, with Fomal- 
haut—the brightest star in Pzsczs Australis—at one extreme. 
I should have expected them to extend over half a circle, 
with Fomalhaut midway; and when I observe that the native 
informant gave only six stars as sons of Bunjil or Fomalhaut, 
and placed five of them by the fingers of his left hand, saying 
that this was usual with his tribe, I suspect that some stars 
of the other quarter circle are counted as sons of Bunjil*; 
and that the lost clan stars of Waa occupied the remaining 
semi-circle (with the star Alphard, cor Hydre, as the parent, 
equivalent to Waa). - 

Further confirmation of the astronomical origin is afforded 
by the diagram, which Mr. Howitt’s native informant made by 
arranging sticks upon the ground. There were thirteen 
sticks, all radiating from a centre, their directions determined 
by the sun, and number one placed in a direction due east. 
The unequal angles of the others can be best understood by 
supposing that they indicate the meridians of stars. ‘The 
direction in which the sticks pointed indicated how the indi- 
vidual was to be laid in his grave.” Nine of the sticks re- 
presented the principal totems of Krokitch, which was only 
one of the primary classes out of two; but in the diagram 
the entire nine occupied scarcely more than half a circle. 

Next ‘we find among the Iroquois six annual religious 
festivals, which were common to all the gentes united in a 
tribe, and which were observed at stated seasons of the year. 
Each gens furnished a number of ‘Keepers of the Faith,’ 
both male and female, who together were charged with the 
celebration of these festivals.”+ Here at least we have among 
barbarians public duties, probably of a combined military 
and religious character, and a conscription of persons to per- 
form them. This reminds us of the Hebrew arrangement, 
in which the Levites performed duties partly military and 
partly religious in connection with the tabernacle.{ Before 
these duties were devolved upon the tribe of Levi alone, they 
were performed by contingents from all the twelve tribes,§ 
and when the change was made, the rebellion of Korah, 
Dathan, and Abiram showed that much dissatisfaction was 
felt at the apparent usurpation. Henceforth the tribe of 
Levi served as substitutes for the eldest sons of all the 
tribes,|| for each of whom they received a redemption price 
of five shekels. The High Priest stood as the representative 
of all the twelve tribes; he wore their names upon his 
shoulders,{/ and upon his breast the twelve precious stones 
which were representative of the twelve months of the year 
and the zodiacal signs.** At a later period, when the work 
of the Levites had become more specialised as religious work, 
a national militia was organised by David, in twelve regi- 
ments, one from each tribe, to serve monthly.t} The descrip- 

* Canst thou guide Arcturus with his sons? ”—Job xxxviii. 32. 

+ Morgan, 82. 

+ See Stanley’s “ Jewish Church.” 

§ Exod, xxiv. 5,9. Kalisch on Levit. i., 396. Judges, xvii. 5 5 
Judges i. Compare for useful suggestion A. D, Tyssen’s pamph- 
let, ‘‘ Origin of the Week Explained.” 

|| Kalisch on Leviticus i. 358, 376; note 308. 

 Kalisch i. 356. 

** These twelve stones represented, according to Clement Alexan- 
drinus, the twelve signs of the zodiac (Strom. i, 5. Drummond, 228). 

tt 1 Chron, xxvii, 1, 

tion of the Israelitish camp in the wilderness shows us the 
twelve tribes in four groups—north, south, east, and west of 
the tabernacle. In marching, the groups are headed severally 
by the tribes of Reuben, Judah, Dan, and Ephraim, each 
carrying a standard. What these ensigns were we are in- 
formed by Aben Ezra, and in the Targuin of Jonathan Ben 
Uzziel, Reuben carried a bull, Judah a lion, Dan an eagle 
or a basilisk, and Ephraim a man. Taking the basilisk as 
equivalent to a scorpion, these four signs also head the four 
quarters of the zodiac; and it is worthy of note that while 
the bull is the first of the zodiacal signs in the ancient writers, 
and the lion is always fourth from the bull, Reuben was the 
first-born son of Jacob, aud Judah his fourth son. 

Frazer tells us (p. 81) that when a North American tribe 
is on the march, the members of each totem clan camp toge- 
ther, and the clans are arranged in a fixed order in camp, 
the whole tribe being arranged in a great circle, or in several 
concentric circles. When the tribe lives in settled villages 
or towns, each clan has its separate ward. In Mexico there 
were four divisions of the army, which were drawn from the 
four phratries of the people; * and Morgan tells us that 
Herrera, after mentioning a chapel of lime and stone for the 
idol, says that the idol gave orders for the division into four 
wards, leaving itself in the middle. 

If we regard the division into four as being based on the 
seasons of the year and the quarters of the heavens, we see 
how very natural it is, and how likely to have been suggested 
independently to the men of different continents. Nearly all 
the towns or tribes of the Aztecs were divided into four 
clans, or quarters, whose chiefs constituted the great council. 
They were of separate lineage, and had distinguishing 
standards and costumes, and went out to war as separate 
divisions. The Munniepores, and the following tribes in- 
habiting the hills round Munniepore—the Koupouees, the 
Mous, the Murams, and the Murring—are each and all divided 
into four familes, which may not intermarry with those of 
their own name. 

If the division into four is based on the four quarters of 
the year, and of the heavens, there is one arrangement which 
is simpler still, and that is a division into two, representing 
summer and winter, or light and darkness, the upper and the 
under sky. Plutarch tells us that the Persian twelve were 
classed as six of the Light and six of the Darkness. The 
Australians have a grand classification of all things in nature 
into two phratries. The eagle and crow in their myths were 
continually at war, like the Persian Ormuzd and Ahriman. 
The same eagle and crow are constellations, and at the 
same time progenitors of the human race, and as creators 
they divided the Murray Blacks into two classes. Again, 
with the Australians, the sun, the summer, the wind, and the 
kangaroo, etc., belong to one grand division; the moon, the 
winter, the rain, the alligator, etc., belong to the other. But 
a time came when the two great phratries had to be sub- 
divided, and now nearly all the tribes consist of four classes 
—for instance, Ippai, Kubbi, Murri, and Kumbo—two in 
each phratry, and each marrying into the opposite phratry. 
The Seneca-Iroquois are divided into two phratries of four 
gentes each. They recognise a Great Spirit and an Evil 
Spirit, besides a multitude of inferior spiritual beings. Both 
in America and Australia we may notice that when the divi- 
sions are more than four, they are apt to be eight or twelve 
or sixteen, which are multiples of four. Among the Altarians 
in Siberia we find twenty-four sections, each having its own 
patron divinity and religious ceremonies. In most instances 
these larger numbers may have been arrived at by sub- 
division of the clans; but in the case of the number twelve, 
the division of the year into months would lend its aid asa 
determining cause. 

(To be continued. ) 

— SSS 

Tue Rain in Lonpon.—According to Dr.W. J, Russell, 
the rain which falls in the City contains twice as much 

impurity as that falling simultaneously in the suburbs. 

* Morgan, ‘‘ Ancient Society,” 98, 198, 203. — 
+ Frazer, 83; A. Lang, “ Myth and Ritual,” ii, 4; Wake, 
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Abstracts 
of Wapers, Wectures, etc, 

SOCIETY OF ENGINEERS. 

Ar a meeting held on October 1st, Mr. A. T. Walmisley, 
president, in the chair, a paper was read on “Light 
Railways,” by Mr. William Lawford, M. Inst. C.E. 

The paper first drew attention to the fact that the sub- 
ject was not a new one, having been brought before 
other scientific bodies about twenty years ago, and also 
that since that period very little appeared to have been 
done with Light Railways, in this country at least, and 
that amongst those that had been constructed, few, if 
any, had proved commercially successful. The author 
endeavoured to show the reasons for this, and contended 
that up to the present time they had scarcely had fair 
play shown them, and that greater facilities for construc- 
tion should be granted by Act of Parliament. He then 
showed that, comparatively speaking, the so-called 
“Railways Construction Facilities Act’? was not made 
much use of; the ordinary Act of Parliament, notwith- 
standing its additional cost, being evidently preferred. 

The development of steam tramways and road rail- 
ways was then brought forward, and the term “ Light 
Railways” properly defined, and the latter was exem- 
plified by a description of the Wotton Tramway con- 
structed for the Duke of Buckingham and opened for 
traffic in 1871. 

The author next introduced the subject of break of 
gauge, as many light railways have been made on a less 
than the normal gauge of this country, which necessarily 
involved a break of gauge; this was exemplified in the 
case of the Festiniog Railway, which has a two feet 
gauge ; and the opinions of some engineers of eminence 
were given on the gauge question. 

The suggestions of the Report of the Commission on 
the Depression of Trade was shown to have some bear- 
ing on this question, from the fact that Light Railways 
or steam tramways would be the means of greatly 
assisting the transport of agricultural produce generally, 
so as to bring it rapidly and cheaply to market, the 
assumption being that such districts as those alluded to 
might bear the expense of making and working a Light 
Railway, whilst the population was too sparse and too 
widely scattered to support a railway of heavy or ordi- 
nary construction. 

Certain light railways in Russia, known as the 
“Maltzeff” railways, were alluded to, but all that is 
known of them is that their cost is barely one-fifth per 
mile of the ordinary heavy lines in that country, and 
that they pay an annual surplus profit of 31 per cent. on 
the cost of construction. 

The conclusions arrived at were that if light railways 
can be made to pay their promoters in other countries, 
why should they not do so in this? And the author 
gave it as his decided opinion they had not yet had fair 
play accorded to them, 

ENTOMOLOGICAL SOCIETY. 
Art the meeting held October 3rd, Mr. Poulton exhi- 
bited a larva of Smerinthus ocelatus feeding on nut- 
leaves. He finds that if the larva of this species has 
lived for some time upon willow leaves it will starve 
rather than eat nut leaves, But if it finds itself upon 
nut leaves, on emerging from the egg it accepts the 

strange food. Mr. Poulton showed the importance of 
this principle in accounting for the spread of moths and 
butterflies in new countries. 

Major Elwes exhibited an interesting collection of 
butterflies captured this summer on a journey from 
Mexico to California. Many of the specimens were 
rare, and some probably new to science. He discussed 
the phenomena of seasonal and climatic di- or poly- 
morphism. Inthe very difficult genus Colas (“ clouded 
yellows”) he gave an instance of two apparently distinct 
forms obtained from the same brood of eggs, both being 
unlike the parents. The speaker recommended the 
eastern side of the Rocky Mountains up as far as the 
6oth parallel of latitude asa happy hunting ground for 
entomologists, which is by no means thoroughly ex- 
plored. 
Among the exhibits were a damaged specimen of 

Daphnis nerit (the oleander hawk-moth) found in a street 
of -Burton-on-Trent, a collection of Longicornes from 
New Guinea, and a huge moth sent by Mr. Oliffe, of the 
Sydney Museum. This species has the fore- -wings re- 
sembling those of a Saturnia, whilst the hind wings 
approach those of Hefzolus. The female of the species 
measures 10 in. across the wings. 

Mr. Poulton read a very suggestive page on the onto- 
geny of the larvze of Sphinx convolvuli and Agha tau, 
which have never before been closely examined in their 
earlier stages. The most important point established was 
that Agla tau has very remarkable affinities with the 
Sphing vider, and connects the latter family through the 
Saturnia group to the Bombyces. 

FatmoutH Natura.ist Sociery.—The annual meeting 
of this Society was held on Tuesday, 2nd Oct., the pre- 
sident, Mr. Howard Fox, occupied the chair. The 
hon. secretary, in the annual report, said that there was 
much cause for gratification, on the completion of this 
the first year of the society’s existence, although little 
practical work had been done, yet there was every 
reason to believe that what had been done would prove 
of value and be productive,of good results. During the 
session ten papers had been read before the society, includ- 
ing “‘ Some Notes on British Plants,” by Rey. A. R. Eagar, 
B.D. ; “ Cragside, Northumberland,” by Mr. Howard Fox, 
F.G.; ‘‘Conchology,’ by Rev. C. Crawshaw; ‘Sun 
Spots,” by Rev. Wm. Rogers, M.A.; ‘ Seven Days in 
the Bermudas,” by Mr. F. J. Stephens; “ Persecuted 
Birds.—I. The Owl,” by Mr. H. C. Oakshott; “ Bees, 
and Bee Keeping,” by Mr. John Gedge, jun.; ‘Dragon 
Fies,” by Mr. W. H. Bath, of Birmingham. During the 
session twelve ordinary and six field meetings had been 
held, all of which had proved very successful, and were 
well attended. The financial state of the Society was 
very satisfactory, a balance of several pounds being in 
hand. The Rev. A. R. Eagar, B.D., was elected President 
for the next session ; Messrs. A. Pendarves Vivian, 
F.G.S., W. L. Fox, F.R. Met. Soc., and Howard Fox, 
F.G.S., were elected vice-presidents. A long discussion 
followed as to the best means of increasing the useful- 
ness of the society, and many valuable suggestions were 
made. It was resolved that a conversazione should be 
held in the Town Hall on Tuesday 23rd inst. A large 
number of microscopes, collections of specimens, eurio- 
sities, etc., had been lent, and the meeting hoped that it 
would prove successful. The first ordinary meeting for 
the session will be held on Monday rs5th inst., when the 
Rey. A. R. Eagar will read an opening address, 
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THE ELECTRICAL TRANSMISSION OF 
POWER 

A Lecture DELIVERED BY ProFessor AyrTON, F.R.S., ETC., 
BEFORE THE BRITISH ASSOCIATION, ON SEPTEMBER 8TH, 
AND RE-DELIVERED TO THE WOoRKING-CLASSES OF 
Batu, oN SEPTEMBER 13TH, 1888. 

(Continued from p. 370.) 

VAST district in London, extending from Regent’s 
Park on the north to the Thames on the south, from 

the Law Courts on the east to Hyde Park on the west, has 
over 20,000 incandescent lamps scattered over it, all 
worked from the Grosvenor Gallery in Bond Street by 
means of alternate current transformers, which convert 
the 2,000 volts. contained between the street mains into 
Too volts in the houses; and this London Electric Supply 
Company have arranged for a vast extension of this 
system to be worked from Deptford. 

In America alternate current transformers are due to 
the remarkable enterprise of Mr. Westinghouse, used to 
light 120,000 incandescent Jamps in 68 towns, In fact, 
the electric lighting of a whole town from a central 
station begins to excite less astonishment than the 
electric lighting of a single house did ten years ago. 

The efficiency of a well-made alternate current trans- 
former is very high, being no less than 96°2 per cent. 
when the transformer is doing its full work, and 89°5 
per cent. when it is doing one quarter of its full work, 
according to the experiments made by our students. 
It certainly does seem most remarkable, and it reflects the 
highest praise on the constructors of electrical machinery, 
that motor power can be converted into electrical power, 
electrical power at low pressure into electrical power at 
high pressure, or electrical power at high pressure into 
electrical power at low pressure, and lastly, electrical 
power into motor power in each case with an efficiency 
of 94 per cent, 

As a further illustration of the commercial importance 
of this electric transformation, I will show you some 
experiments on electric welding, one of the latest 
developments in electrical engineering. ‘To weld a bar 
of iron one square inch in section requires a gigantic 
current of some 13,000 amperes. To convey this cur- 
rent even a few yards would be attended with a great 
waste of power, consequently while an enormous cur- 
rent is passed through the iron to be welded, only a 
comparatively small current is transmitted along the 
circuit from the dynamo to the welding apparatus. Mr. 
Fish, the representative of Professor Elihu Thomson, of 
America, to whom this apparatus is due, will be so kind 
as to first show us the welding together of two bars of 
square tool steel, the edge of each bar being three- 
quarters of an inch, and the operation is entirely 
completed in some fifteen seconds. For this experi- 
ment an alternate current of 20 amperes will be pro- 
duced by the dynamo at the other side of the lower 
Bristol road, and this current will be converted by the 
transformer on the platform into one of 9,ooo amperes, 
large enough for 12,000 of those incandescent lamps, if 
these were placed in parallel and the current divided 
among them. He will next try welding some thicker 
bars ; and lastly, he proposes welding together two 
pieces of aluminium, which it is extremely difficult, if 
not impossible, to weld in any other way. The bars, as 
you see, are in each case pressed together end on, and, 
in ‘consequence of the electric resistance of the very 
small gap between the bars being much higher than 

that of the bars themselves, the current makes the end 
of the bars plastic long before it softens the whole bar. 
Hence a very good weld indeed can be made by end 
pressure. 

Did time allow, I should like to describe to you what 
perfection the system of economical distribution with 
accumulators originally proposed by Sir William Thom- 
son in 1881, and shown in its very simplest form in the 
wall diagram, has been brought by Mr. King, the engi- 
neer to the Electrical Power Storage Company, how the 
cells when they are fully charged are automatically dis- 
connected from the charging circuit and electrically con- 
nected with the discharging circuit, how the electric 
pressure on the discharging or house mains is automati- 
cally kept constant, so that the brightness of the lamps 
is unaffected by the number turned on, and how cells 
that are too energetic have their ardour automatically 
handicapped and not allowed to give more current than 
is being supplied by the less active ones. 

During the last few months fierce has been the battle 
raging among the electricians, the war-cry being alter- 
nate current transformers versus accumulators, while the 
lookers-on with that better view of the contest that they 
are proverbially said to possess, have decided that the 
battle is a drawn one, Neither system is the better 
under all circumstances; if the district to be lighted be 
a very scattered one, use alternate current transformers 

by all.means, but if the houses to be lighted are clus- 
tered together at a distance from the supply of power, 
then the storing property possessed by accumulators, 
which enables the supply of electric power to far exceed 
the capacity of the dynamos and engines in the busiest 
part of the twenty-four hours, will win the battle for 
accumulators. Any direct current system of distribution 
such as is furnished by accumulators has also the very 
great advantage that it lends itself to the use of the very 
efficient electro-motors which I have been using this 
evening. Alternate current motors do exist, but they 
are still in the experimental stage and are not yet 
articles of commerce. 

Secondary batteries have caused much heart-burning 
for their uses, from the apparent fickleness of their com- 
plex chemical action, yet but imperfectly understood. 
But we have at length been taught what is good and 
what is bad treatment for them, and after years of brave 
persevering application on the part of the Electrical 
Power Storage Company, that forlorn hope, the 
secondary battery, has become one of the most useful 
tools of the electrical engineers, and secondary cells, 
some of which, thanks to the kindness of that company, 
I am using here to-night to supply power for Jamps and 
motors, may now be trusted to have a vigorous long 
life. That company, I learn, undertake henceforth to 
keep their cells in order, when used for central station 
works, for 123 per cent. per annum, and I understand 
that they have such confidence in them that they anticipate 
making no little money by incurring this insurance office 
responsibility. It is not then surprising that the Chelsea 
Supply Company have decided to use secondary batteries 
on a large scale for the economical distribution of light 
and power in their district. 

Oliver Goldsmith said more than 100 years ago in his 
life of Richard Nash, Esq., “ People of fashion at Bath. 
....when so disposed attend lectures on the arts and 
sciences, which are frequently taught in a pretty, super- 
ficial manner so as not to tease the understanding, while 
they afford the imagination some amusement.” I want 
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not to be superficial, yet I must not tease your under- 
standing, and so we will not lose ourselves in technical 
details. If, however, my remarks have led you to appre- 
ciate the vast economical importance of using very large 
electric pressures, and to grasp that by substituting 
2,000 volts for 50 volts when transmitting a certain 
amount of electric power the current can be reduced to 
one-fortieth part, and the waste of power when trans- 
mitted along a given length of a given wire to the 
1-4oth of the 1-4o0th, that is to the 1-1600th part, your 
imagination will have been kindled as well as amused. 

With a loss on the road of only 11 per cent. M. Deprez 
has, by using 6,000 volts, transmitted 5 2-horse power over 
a distance of about thirty-seven miles through a copper 
wire only 1-6th of an inch in diameter. A piece of the 
actual conductor he employed I hold in my hand; the 
copper wire is coated with an insulated materia], and then 
with a leaden tubing, so that the outside may be touched 
with perfect impunity, in spite of the high potential 
difference employed. M. Deprez’s dynamo and motor 
were not nearly as efficient as he could make them now, 
so that his terminal losses were unnecessarily great, and 
the efficiency of the whole arrangement, wonderful as it 
was, was not so Startling as it would otherwise have 
been. I have told you that the loss in dynamo and 
motor has actually been reduced to only 123 per cent., 
so that it a dynamo and motor of this efficiency had been 
used by M. Deprez the total loss in the whole trans- 
mission over thirty-seven miles would have been under 
25 percent. Indeed, by using only 1,250 volts Mr. 
Brown has succeeded in transmitting 50-horse power 
supplied by falling water at Kriegstetten to Solothun in 
Switzerland, five miles away, with an entire loss in the 
dynamo, motor, and the five miles of going and returning 
wire of only 25 per cent.,so that 2 of the total power 
supplied by the water at Kriegstetten was actually 
delivered to machinery at Solothun, five miles away. 

In less than twenty years then from Gramme’s prac- 
tical realisation of Pacinotti’s invention we have power 
transmitted over. considerable distances by electricity 
with only a total loss of 25 per cent., whereas the com- 
bined loss in an air pump and air motor, or in a water- 
pump and water motor is 40 per cent., irrespective of 
the additional loss by friction or leakage that occurs ex 
route. ‘Ne cannot help feeling that we are rapidly 
arriving at a new era, and that it will not merely be for 
the inauguration of the quick transmission of our bodies 
by steam, or the quick transmission of our thought by 
telegraph, but for the economical transmission of 
power by electricity, that the Victorian age will be 
remembered. 

I showed you a little while ago an electric fire. Was 
that a mere toy, or had it any commercial importance ? 
To burn coal, to work dynamos, and to use the electric 
current to light your houses and your streets is clean and 
commercial ; to use the current to warm your rooms clean 
but wasteful, on account of the inefficiency of the steam 
engine. But when the dynamos are turned by water 
power which would otherwise be wasted, the electric 
current may be economically used not merely to give 
light, but also to give heat. And when the electric 
transmission of power becomes still more perfect than at 
present, even to burn coal at the pit’s mouth, where it 
is worth a shilling a ton, may, in spite of the efficiency 
of the steam-engine being only one-tenth, be the most 
economical way of warming distant towns where coal 
would cost twenty shillings a ton. Think what that 

would mean, no smoke, no dust, a reform effected com- 
mercially which the laws of the land on smoke prevention 
are powerless to bring about, a reform effected without 
the intervention of the State, and, therefore, dear to the 
hearts of Englishmen. 

I am aware that this idea of burning coal at the pit’s 
mouth and electrically transmitting its power has quite 
recently been stated to be commercially impracticable. 
But is that quite so certain ? for in 1878 it was stated that, 
although telephones may do very well for America, they 
certainly would never be introduced into Great Britain, as 
we had plenty of boys who were willing to act as mes- 
sengers for a few shillings a week. The phonograph 
was also declared to be worked by a ventriloquist, and 
electric lighting on a large scale was proved to be tvo 
expensive a luxury to be ever carried out. 

To-day the electric current is used for countless pur- 
poses; not only is it used to weld, but by putting the 
electric arc inside a closed crucible, smelting can be 
effected with a rapidity and ease quite unobtainable with 
the ordinary method of putting the fire outside the cru- 
cible. If one had pointed out a few years ago that it was 
as depressing scientifically to put a fire outside a crucible 
when you wanted to warm the inside, as Joey Ladle, the 
cellarman, found it depressing, mentally, ‘‘ To take in the 
wine through the pores of the skin instead of by the con- 
wivial channel of the throttle,’ who would have be- 
lieved that, in 1888, a 500-horse power dynamo would 
be actually employed to produce an eletcric arc inside a 
closed crucible in the manufacture of aluminium bronze ? 
Putting a conservative drag on the wheels is a good pre- 
caution to take when going downhill, but it is out of place 
in the uphill work of progress. 

But of all the many commercial uses to which the 
electric current may be put, probably, after the electric 
light, electric traction has most public interest. The 
English are a commercial people, but they are also a 
humane people, and when, as in this case, their pockets 
and their feelings are alike touched, surely they will be 
radicals in welcoming electric traction, whatever may be 
their political sentiments on other burning topics of the 
day. It is nota nice thing to feel that you are helping 
to reduce the life of a pair of poor tramway horses to 
three or four years; it would bea very nice thing to be 
carried in a tramcar for even less fare than at present. 
Now, while it costs 6d. or 7d. to run a car one mile with 
horses, it only costs 3d. or 4d. to propel it electrically. 
Indeed, from the very minute details that have recently 
been published of the four months’ expenses of elec- 
trically propelling thirty cars at seven and a-half miles 
an hour along twelve miles of tramway line in Richmond, 
Virginia, it would appear that the total cost, inclusive of 
coal, oil, water, engineers, firemen, electricians, mechani- 
cians, dynamo and motor repairers, inspectors, linemen, 
cleaners, lighting, depreciation on engine, boiler, cars, 
dynamos, and line work has been only 13d. per car per 
mile. This tramway is no doubt particularly favourable 
for propelling cars on the parallel system (that is the 
system in which the current produced by the dynamo is 
the sum of the currents going through all the motors on 
the cars) without a great waste of power being produced 
by a very large current having to be sent a very long 
distance, because the tramway track is very curved and 
the dynamo is placed at the centre of the curve with 
feeding wires to convey the current from the dynamio to 
all parts of the track. But even in the case of a straight 
tramway line with a dynamo only at one end, it is quite 
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possible to obtain the same high economy in working by 
employing a /arge potential difference and by sending a 
small current through all the trains in serves instead of 
running the trains in farallel as is done on the Portrush, 
Blackpool, Brighton, and Bessbrook tramways. 

This series system of propelling electric trains was, 
oddly enough, entirely ignored in all the discussions that 
have taken place this year at the Institution of Civil 
Engineers and at the Institution of Mechanical 
Engineers regarding the relative cost of working 
tramways by horses, by a moving rope, and by 
electricity ; and yet this series system is actually at 
work in America, as you will see from an instantaneous 
photograph, which I will now project on the screen of a 
series electric tramway in Denver, Colerado ; and a series 
electric tramway 12 miles long, on which 40 cers are to 
be run, is in course of construction in Columbus, Ohio. 
The first track on which electric trams were run in 
series was the experimental “ Telpher Line,” erected in 
Glynde in 1883, under the superintendence of the late 
Professor Fleeming Jenkin, Professor Perry, and myself, 
for the automatic electric transport of goods. The 
large wall diagram shows symbolically, in the crudest 
form, our plan of series working; the current follows a 
zigzag path through the contact pieces, and when a train 
enters any section the contact piece is automatically re- 
moved and the current now passes through the motor 
on that train instead of through the contact piece. The 
Series Electrical Traction Syndicate are now developing 
our idea, but it has received its greater development in 
the States, where the Americans are employing it 
instead of spending time proving, @ priori, that the 
automatic contact arrangements could never work. 

In addition to the small waste of power and con- 
sequent diminished cost of constructing the conductors 
that lead the current into and out of passing trains, the 
series system has another marked advantage. Some years 
ago we pointed out that when an electric train was running 
down-hill, or when it was desired to stop the train, there 
was no necessity to apply a brake and waste the energy 
‘€ the moving train in friction, because the electric 
motor could, by turning a handle, be converted into a 
dynamo, and the train could be slowed or stopped by 
its energy being given up to all the other trains running 
on the same railway, so that the trains going downhill 
helped the trains going uphill—the stopping trains helped 
the stopping trains. At that time we suggested de- 
taied methods of carrying out this economical mutual 
aic arrangement, whether the trains were running on 
the parallel or on the series system. But there is this 
difference, that whereas on the parallel system it is only 
when a train is running fairly fast that it can help other 
trgins, the series system has the advantage that, when a 
motor is temporarily converted into a dynamo by the 
reversal of the connections of its stationary magnet, the 
slowing train can help all the other trains even to the 
vey last rotation of its wheels, 

Brakes that save the power instead of wasting it are 
‘purely English extraction, but their conception has 
jcently come across the Atlantic with such a strong 
nkee accent that it might pass for having been born 
d bred on the States. 
Economy is one feature that gives electric traction their 
ht to claim your attention, safety is another. This 
ydel telpher line worked on the fost head contac* 
\tem is so arranged that no two trains ever run into 
f another, for in addition to each of the three trains 

being provided with an automatic governor which cuts off 
electric power from a train when that train is going too 
fast, the line is divided into five sections connected 
together electrically in such a way that as long as a 
train is on any section A no power is provided to the 
section B behind, so that if a train comes into section B 
it cannot move on as long as the train in front is on 
section A. Whenever a train—it may be even a 
runaway electric locomotive—enters a blocked section 
it finds all motive power withdrawn from it quite 
independently of the action of signalmen, guard, or 
engine driver, even if either of the latter two men 
accompany the train, which they do not in the case 
of telpherage; no fog, nor colour blindness, nor dif- 
erent codes of signals on different lines, nor mistakes 
arising from the exhausted nervous condition of over- 
worked signalmen can with our system produce a 
collision. Human fallibility, in fact, is eliminated while 
the ordinary system of blocking means merely giving an 
order to stop, and whether this is understood or intelli- 
gently carried out is only settled by the happening or 
non-happening of a subsequent collision, our automatic 
block acts as if the steam were automatically cut off, 
nay, it does more than this, it acts as if the fires were 
put out in an ordinary locomotive and all the coal taken 
away, Since it is quite out of the power of the engine driver 
to re-start the electric train until the one in front is ata 
safe distance ahead. 

The photograph now seen on the screen shows the 
general appearance of the Glynde line, which has recently 
been much extended in length by its owners, the Sussex 
Portland Cement Company, and a telepher line with 
automatic blocking on the principles I have described is 
about to be constructed between the East Pool tin mine, 
in Cornwall, and the stamps. There will be four trains 
running, each consisting of 33 skeps containing 3 cwt. 
each, so that the load carried by each train will be about 
five tons. 

It may be interesting to mention that the last difficulty 
in telpherage, which consisted in getting a proper 
adhesion between the driving wheel of the locomotive 
and the wire rope, has now been overcome. The history 
of the telpher locomotives is the history uf steam loco- 
motives over again, except that we never tried to fit the 
electric locomotives with legs, as was proposed in the 
early days for steam locomotives. It is a tedious, dis- 
couraging history, but it is so easy to be wise when 
criticising the past, so difficult to be wise when prospect- 
ing the future. Gripping wheels of all kinds, even the 
india-rubber tires used for the last three years have all 
been abandoned in favour of simple, slightly loose, 
cheap iron tires, which wear for a very long time, and 
give a very perfect grip when the bar supporting the 
electro-motor is so pivoted, pendulum wise, to the 
framework of the locomutive that the weight of the 
motor no longer makes the locomotive jump in passing 
the posts as it did until quite recently. 

After several years of experimenting, we have in 
telpherage, I venture to think, at least a perfectly trust- 
worthy, and, at the same time, a most economical method 
of utilising distant steam or water power to automatically 
transport our goods, and in time it may even be our 
people, over hills and valleys, without roads or bridges, 
and without interfering with the crops or the cattle, or 
the uses to which the land may be put, over which the 
telpher trains pursue their snakelike way ; we have, in 
fact, the luxury of ballooning without its dangers. 
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CORRESPONDENCE. 
The Editor does not hold himself responsible for opinions expressed 

by his correspondents, nor can he take notice wt anonymous com- 
munications. All letters must be accompanied by the name and 
address of the writer, not necesstrily for publication, but as a 
guarantee of good faith. 

EXTINCT BRITISH BUTTERFLIES. 

Your interesting article on this subject (ScrEnTIFIC NEws, 
vol. ii., pp. 124 and 160) raises some questions to which I 
must beg to call attention. Our climate is admittedly less 
favourable to butterflies (and indeed to many other insects) 
than is that of Continental districts under similar latitudes. 
But such as it is, it has not, to our knowledge, undergone 
any changes within historical times. Now, if the lack of 
sunshine be a leading factor in the extirpation of, e.g, 
Papilio podalivius and P. machaon, how, it may be asked, 
did these species ever establish themselves in Britain at all ? 

Drainage must, of course, tell against the existence of 
species which feed upon fen vegetation. But this is cer- 
tainly not the case with P. fodalirius and machaon. The 
caterpillar of the former feeds upon sloes, plum, apple, and 
pear trees, and upon oaks. J/achaon feeds upon the leaves 
of carrots, which are certainly more abundant than they 
were formerly. Further, on the Continent #zachaon is not a 
fen insect. 

I must beg to express doubts concerning the following pas- 
sage: “In our British climate thistles and kindred plants 
die early in the autumn, and before the larvee can feed on 
them the chilly nights have withered the food plants.” So 
far as I remember, the autumn frosts in northern and central 
France, Germany, etc., set in quite as early as with us, and 
the thistles will therefore be cut off quite as early. 

The chief causes of the decrease or disappearance of the 
larger and more striking British butterflies are, I submit, the 
“British mania,” to which you have referred from time to time, 
and the “ravages of the picture-makers,” which you mention 
on p. 174. It is just possible that some of your readers may not 
know what is here meant by the expression “‘ picture- 
makers.” These people obtain by any means a quantity of 
butterflies, aud arrange them in a glass case, not according 
to their structural affinities, but in concentric circles, in 
squares, triangles, crosses, or other patterns. The case is 
then hung up on the wall as a decoration. The extent to 
which this freak is indulged in is perfectly alarming. I have 
seen such cases form a prominent feature in exhibitions got 
up by country societies ; and on one occasion, when stopping 
at Leeds, I saw an announcement that a collection of 50,000 
beautiful insects was being exhibited in the Roundhay Park, 
and that the owner was willing to sell. On going there I 
found several rooms lined with these “pictures,” in which 
more butterflies had been used up than a hundred genuine 
entomologists would have sacrificed in a life-time. To such 
follies, more than to climate, drainage and cultivation,I think 
that the decrease of our finer butterflies must be traced. 

BESS: 

THE MULTIPLICATION OF SPARROWS. 
A correspondent in your issue of July 6th concludes, from 

certain observations which he has made, that ‘the sparrow 
is not so prolific as it is generally supposed to be.” I 
should like to ask how does he, then, account for the fact 
that in most districts the sparrow is more common not only 
than any other bird, but often than all other species put 
together? I donot think that killing down, or even, were it 
possible, the extirpation of this marauder, would be injurious 
to the farmer and gardener, since scope would thus be given 
for the multiplication of the swallow and other true insecti- 
vorous birds which the sparrow persecutes and drives away. 

As to the food of this bird, Mr. S. A. Forbes, writing in 
the American Naturalist for 1881, gives the following decisive 
evidence (p. 393): “I add afew notes on the food of twenty- 
five sparrows shot in and around Aurora, IIl., in the years 
1879 and 18380. At a time when 30 per cent. of the food of 
the (American) robin, 20 per cent. of that of the cat-bird, and 
go per cent. of that of the blue-bird consisted of insects, no 

as. 

insects were found in the stomachs of the sparrows, except 
traces of three grasshoppers, making, perhaps, 6 per cent. of 
the food.” ARUSPEX. 

FOOD OF THE LEECH. 
Replying to “J. P. P.,” in your issue of 5th inst. : In asmall 

aquarium I had some time since, I found a young leech, in- 
advertently introduced, feasting on a small snail, which it was 
moving to and fro in the water, its other end being fastened 
to the glass, some distance from the bottom of the aquarium. 

8th October, 1888. 

SS 

RECENT INVENTIONS. 
The folli wing list has been compiled especially for the SCIENTIFIC 

News by Messrs. W. P. THOMPSON azd BOULT, Patent Agents, f 
234, High Holborn, London, W.C ; Newcastle Chambers, An zel 
Row, Nottingham; Ducie Buildings, Bank Street, Manchester ; 
and 6, Lord Street, Liverpool. 

EXTINGUISHING Fires.—Means for extinguishing fires 
in ships’ holds and places in which furnaces are em- 
ployed have been patented by Mr. H. C. Carver. This 
invention uses the waste gaseous products of combustion 
in furnaces for extinguishing fires. These products are 
conveyed through pipes and discharged on to the fires 
to be extinguished, thus rendering the atmosphere in- 
capable of supporting combustion, and so extinguishing 
the fire. 

VentiLators.—An exit ventilator has been patented 
by Mr. J. W. Gibbs. The object is to form the ventilators 
so that they have not the rattling noise noticeable in the 
ordinary mica-flap ventilators when variations of draught 
occur. This is attained by forming the surfaces which 
come in contact ofa soft, non-inflammable material, which 
cushions the blow and obviates the noise. The material 
employed is asbestos, which works well simply fastened 
like an ordinary mica-flap. 

Musica InstruMENTs.—A mechanical musical instru- 
ment has been patented by Mr. J. M. Draper. It con- 
sists of a reed box containing a double set of reeds of 
different tone, each of which sets of reeds can, by means 
of opening and closing shutters covering the outlets of 
the reed box, be played at will, either alone or with other 
sets, By opening and closing the shutters the volume of 
sound is also controlled. Arrangements are made for— 
providing this instrument with bells, cymbals, etc., which 
may be sounded at will. 

Disinrectinc. — A disinfecting machine has been 
patented by Mr. T. P. Hollick. This invention dispenses 
with the means usually employed for disinfecting a heuse, 
such as sprinkling, or exposing the disinfectant in a basin, 
and is carried out by means of an endless cotton or 
flannel band, which passes round rollers arranged above 
a trough containing the disinfectant. The lower part of 
the bands rests in the disinfectant. As the top roller is 
revolved the band is moistened and raised, and exposed 
to the air in the room, thus disinfecting it. 

Tipat Powrer.—A means of utilising the rise and fal 
of the tides for raising water for supplying baths, stree 
watering, etc., has been patented by Mr. W. Green. # 
reservoir is provided which fills at high water; a float i 
also provided, in an enclosure constantly open to th 
tidal water. On this float is mounted a hydraulic rar 
which communicates with the tidal reservoir by 
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flexible pipe,as also with an elevated reservoir. As the 
tide falls it operates the ram by means of a valve, and 
continuously raises the water until the tide again rises. 

Execrric Jamps.—An electric arc Jamp has been 
patented by Mr. F. C. Phillips. The invention relates to 
the adjustment of arc lamps. Ona spindle are rigidly 
mounted two wheels, to which are attached chains. To 
the free end of each of these chains is fixed an electrode. 
The chains are so arranged on the wheels that the elec- 
trodes suspended on the chains counterbalance each other, 
and by this arrangement the electrodes approach or 
recede from each other simultaneously, and at a relative 
speed, depending on the relative diameters of the two 
wheels to which the chains are attached. 

Musica, Instruments.—A tension-regulating device 
for the strings of musical instruments has been patented 
by Mr. W. Fischer. It consists essentially of an angular 
bleck for each string, pivoted upon its vertex in the 
framing of the instrument. The rear shank of this block 
is screwed down on to the framing, so as to move radi- 
ally the other shank, which is provided with a pin, to 
which the string is secured. This pin consists of a screw, 
fastened in the block, by means of which tension is given 
to the string, being finally adjusted and tuned by the 
screw in the rear shank of the angle lever. 

VaRNISH.—An improvement in the manufacture of 
varnish, paint, etc., has been patented by Mr. A. G. 
Wass. The object is to utilise the waste products 
evolved in the refining and distillation of mineral oils 
and in the manufacture of gas. In the first case the waste 
product is an acid tar, and in the other case a tarry 
residue. These products are subjected, in a vessel, to a 
certain heat, and a proportion of rosin added. The products 
so treated are then thinned down with turpentine until 
the desired liquid state is attained, when it is allowed to 
cool, and the pr-duct can be used as a varnish, paint, 
enamel, etc. 

Cuairs.—A chair with an adjustable back and foot-rest 
has been patented by Mr. F. Vogel. The invention con- 
sists in the means by which the adjustment may be varied 
by the sitter without leaving the chair. The back is 
hinged at the rear of the seat, and the foot-rest to the 
front of the seat. These rests are connected by cords 
passing through the arms of the seat, in such a manner 
that by depressing the foot-rest the back is raised, and by 
depressing the back the foot is raised. At the passage of 
the cord through-the arm is arranged a friction-brake, 
acting automatically, for securing the back and foot-rest 
in the position given to them. 

EvectricAaL Mrasurements.—An apparatus for mea- 
suring electric currents has been patented by M. A. de 
Khomistry. The invention is based upon the unequal 
expansion of diff.rent metals, the essential part con- 
sisting in fixing together two or more strips of different 
metals to form a compound conductor, through which the 
current to be measured is then passed. This conductor 
thus becomes heated, and its unequal expansion will 
cause a curvature of same. If one end be fixed the other 
end will move according to the heat developed in the 
conductor. This motion is transmitted to a pointer on a 
graduated scale. The same method may be applied to 
making and breaking contacts and such-like purposes. 

TECHNICAL EDUCATION NOTES. 

ScHooL oF ART Woop-caRvING.—The School of Art 
Wood-carving, City and Guilds Institute, Exhibition Road, 
South Kensington, has been reopened, after the usual 
summer vacation, and we are requested to state that one or 
two of the free studentships in the evening classes, main- 
tained by means of funds granted to the school by the 
institute, are vacant. To bring the benefits of the school 
within the reach of artisans, a remission of half-fees for the 
evening class is made to artisan students connected with 
the wood-carv.ng trade. 

THE GOLDSMITHS’ COMPANY AND TECHNICAL EDUCATION, 
—The Goldsmiths’ Company have made a proposal to the 
Charity Commissioners which, subject to the approval of 
Parliament, has been accepted by that body, whereby the 
buildings, with seven acres of land, at present occupied by 
the Royal Naval School at New Cross, will be acquired by 
the Commissioners out of the surplus funds of the City 
parochial charities. From the same source the Commissioners 
will set apart an endowment of £2,500 per annum, which 
will be met by the Goldsmiths’ Company by the appropria- 
tion out of their corporate funds (not trust funds, but funds 
over which they have absolute control) of an annual endow- 
ment of a similar amount. The institute is intended to be 
called the Goldsmiths’ Company’s (New Cross) Institute. As 
soon as possible after the vacation a scheme will be prepared 
for the establishment of the institute upon the above basis, 
with provisions for the constitution of a governing body and 
for defining the work of the institute. This scheme will have 
to be laid before Parliament for approval, and the arrange- 
ment between the Charity Commissioners and the Goldsmiths’ 
Company is necessarily made subject to that approval. 

THE PEOPLE'S PALACE.—On October 5th the Master of the 
Worshipful Company of Drapers (Mr. J. H. Daniell) per- 
formed the ceremony of openirg the new technical schools 
of the People’s Palace for East London. These schools 
have been erected and will be equipped at the expense of 
the Drapers’ Company, which has made a donation of £20,000 
for that purpose. The class-rooms and workshops are not 
yet fully equipped, but in some cases work has been already 
begun, and before long the whole building will be utilized 
for the various purposes for which it has beenerected. Item- 
braces, among other apartments, engine rooms, electric and 
chemical laboratories, workshops tor pattern-making and 
moulding, and for brickwork and masonry, an admirable 
lecture-room (which will be used on every week night), a me- 
chanical drawing room, a building construction drawing room, 
a photographic studio, and a printing room. There will be two 
departments of education in this school—a day school in which 
the courses of instruction are arranged to extend over a period 
of two years, and an evening school in which classes will be 
held for apprentices, artisans, and foremen, in the scientific 
principles connected with the special industries in which 
they are employed, together with practice in the laboratories 
and instruction in the workshops. In the day school there 
will be courses of mathematics, mechanical and industrial 
drawing and science, with laboratory practice and the use of 
tools. Special efforts will be made to give those pupils who 
intend to follow the engineering, building, or other construc- 
tive trades, a thorough practical knowledge of drawing, con- 
struction, and mechanics, together with sufficient workshop 
instruction to enable the lads leaving school at the age of 
fifteen to understand and execute an ordinary working 
drawing. To those who are to be trained especially as 
engineers, the course of study will include drawing, 
the principles of pattern-making from drawings and to 
measurement, metal turning and lathe work, and construc- 
tion of models from drawings of their own execution. The 
object of the school is to develop the faculties of the pupils 
by means of a systematic course of technical and manual 
training. It is not, however, intended to teach a trade, but 
simply to provide each pupil with an education which will 
fit him for making ready progress in any trade which he may 
subsequently be engaged in. 
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SCIENTIFIC TABLE TALK. 

By W. Martieu Wittiams, F.R.A.S., F.C.S. 

On page 262 of Screntiric News is an abstract of a note 
read at the British Association by the Rev. A. Irving, 
D.Se., on the “ Relation of the Percentage of Carbonic 
Acid in the Atmosphere to the Life and Growth of 
Plants.” According to experiments there referred to, 
the vigour of plant life is increased by increasing the 
supply of carbonic acid in the air up to about an equality 
of the oxygen, 7.2. to about 600 times as much as the 
air at present contains, provided the roots are freely 
supplied with water. 

This is a rather startling result, and so much opposed 
to those of other experiments, that I am not surprised to 
read on page 288 that Professor Seeley expressed some 
scepticism, and referred to the fact that the surroundings 
of lime kilns are not remarkable for luxuriant vegetation. 
To this example I may add that of the celebrated Grotta 
del Cane, from which there is a continual overflow of 
carbonic acid pouring down the slope of the valley 
towards the lake below. This is shown by immersing a 
torch in the pool of carbonic acid. The torch is thereby 
extinguished, but its smoke adheres to the heavy gas and 
accompanies its overflow, thus rendering its course 
plainly visible if the experiment be so performed as to 
produce a good supply of smoke. There is another 
similar outflow of carbonic acid shown in the same valley, 
which, when I was there, bore the name of “ the foun- 
tain of natural beer,” a name based on the experiment of 
standing knee-deep in the gas and scooping draughts to 
the mouth by the hand, thereby obtaining a taste similar 
to that of the effervescing beverage known as “ birra” to 
the Neapolitans. The carbonic acid overflows abun- 
dantly from this and other places in the neighbourhood. 
If Dr. Irving is right, the course of all these streams should 
be indicated by specially luxuriant vegetation, but such is 
not the case. f 

Another subject was opened by this paper, viz., the 
assumed or supposed excess of carbonic acid in the car- 
boniferous age. This supposition includes another, 
which in spite of its wide and free acceptance, appears 
to me to be a very superficial one. I refer to the matter- 

of-course assumption that at the time when our parti- 
cular coal seams were in the course of deposition, all the 
rest of the world was engaged in just the same kind of 
geological business. 
We know that in certain areas certain deposits were 

formed later than those upon which they rest, and earlier 
than those above them; but we have no evidence to 
prove that similarity of composition of any particular 
deposit, or even similarity of fossils, proved simultaneous 
deposition all over the world. 
We do know, for example, that the fauna and flora of 

Australia and New Zealand actually living there prior 
to the interference of British colonisation, differed more 
widely from the simultaneously existent fauna and flora 
of Europe, Asia, and Africa, than do those revealed by 
the fossils of the post-pliocene and pliocene, and even 
earlier periods, and that they were more nearly allied 
to these than to living species on our side of the 
world. 

At the present time the lithological character of cur- 
rent deposits varies with the rocks from which the de- 
positing rivers obtain their material, or those of the 
shores which the sea waves are wearing down. Besides 
these variations we have glacial deposits and volcanic 
rocks simultaneously in the course of formation, and we 
have great peat bogs growing and ready for submersion 
in some places but none in others. 

As I have shown (see “The Formation of Coal” in 
“Science in Short Chapters”), we have coal seams now 
in course of formation in the Aachensee and the fjords of 
Norway, that have come under my own observation, and 
doubtless in a multitude of other places where similar 
conditions prevail. 

In the interesting account of the inhabitants of the 
Canary Islands, by Mr. J. H. Stone (Scientiric NEws, page 
355), we have an example of the so-called “‘ stone age ” 
(‘‘ stone stage” would be better) flourishing in modern 
times, The same occurs in New Guinea. 

The deep sea explorations of the Challenger and other 
expeditions have inflicted serious thrusts on the estab- 
lished practice of determining geological time periods by 
fossil fauna, living creatures having been fished up from 
the deep sea which, had they been found as fossils, 
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would have been referred to palzozoic periods rather 
than to recent life. But these thrusts are mere skin 
wounds compared to what is likely to follow, when we 
consider how very narrow is the scratch on the ocean 
bottom that has yet been made by the dredge compared 
with the enormous area that remains unexplored. 
We are evidently moving in the direction of a general 

inference that physical conditions, not chronological eras, 
determine the course of geological evolution, both as 
regards the physical constitution of rocks and the fossils 
they contain. At the recent International Geological 
Congress, Dr. Sterry Hunt stated his belief that the 
action by which the old granites as well as the basic 
gneisses were formed “had continued since the most 
remote period, and was going on at the present day with 
diminished intensity ” (see report, Scientiric NEws, page 
347); and Dr. Hicks, who followed, though differing 
with Dr. Hunt on the Wernerian and Plutonic contro- 
versy, “‘admitted that rocks of volcanic origin could 
change at any period of the world’s history into crystal- 
line schists under favourable conditions.” It would be 
difficult to find two higher authorities on this particular 
part of the subject than. these. 

Many who are not experts in geology have been, and 
still are, deceived by the manner in which the ‘term 
“ carboniferous group” or “strata” is used in geological 
treatises. They imagine that coal is only found in the 
“carboniferous strata.” As a matter of fact, all the strata 
of al] ages, from the lowest of the palaeozoic to the recent, 
are more or less carboniferous. The strata which have 
received the distinctive title of ‘‘carboniferous” are 
simply those which in the British Isles and some other 
places are specially rich in one particular kind of coal. 
This kind of coal and other kinds of coal abound in other 
countries both above and below our coal measures, and 
even in our country good workable coal is found below 
this and below the millstone grit (or ‘‘ farewell rock,” 
our /ocal miners call it, from their experience of the 
hopelessness of finding coal when it is reached). Coal is 
found and worked in the mountain limestone and lime- 
stone shales of Durham, Northumberland, and Scotland. 

Returning to the idea of an era of carbonic acid-excess 
in our atmosphere, it should be remembered that even 
in our “carboniferous group” there is no indication of a 
general excess of vegetable growth at that period; the 
coal seams are partial deposits found here and there in 
lake basins or long estuary troughs, 

Besides this we must remember that if at that period 
the whole world were immersed in an atmosphere con- 
taining any great excess of carbonic acid beyond that now 
prevailing, all terrestrial animal life would have been 
destroyed, the chain of evolution broken asunder in such 
a manner that the course of creation of land animals and 
birds, if not of the marine vertebrata also, would have 
to start afresh. This is directly contradicted by the geo- 
logical record, 

aS 

SOME PHOTO-MICROGRAPHIC 
APPARATUS. 

(Continued from p. 379.) 

A NOTSER form of apparatus made by Messrs. Swift 
is shown in the woodcut, fig. 4. In this case the 

whole apparatus is mounted on a table, which is sup- 
ported on three legs, which, to add to the Breese a) of 
the instrument, are made to unscrew. 

The microscope supplied with the appavata’ has 

rackwork motion to the internal draw-tube for use in the 
adjustment of an amplifier, when such is required. A 
stop is placed across the claw-foot of the microscope, to 
ensure the tube being brought correctly to the horizontal 
position. 

A slot traverses nearly the whole length of the top 
of the table, along which the illuminator apparatus, the 
board upon which the microscope is fixed, and the camera 
are made to slide. 

The camera is constructed to take plates up to 63 in. 
by 4? in., and has a range of from 6 in. to 30 in., and a 
double rack-work arrangement for effecting this extension. 

Focussing with the fine adjustment can be done from 
the back of the camera by means of a rod carried along 

the side of the table, at the end of which isa pulley, 
over which a fine cord passes to the milled head of the 
fine adjustment. 

Specially corrected objectives are supplied for use 
with this instrument, by the aid of which the object to 
be photographed can be definitely focussed upon the 
screen, since the actinic and visual foci are identical. 

With this apparatus excellent work can be done. 
Fig. 5 shows a very perfect apparatus designed by 

Dr. Crookshank, and made for him by the last-named 
firm. The instrument was specially designed for use 
with very high power objectives, for the photography of 
Bacilli. How excellent are the results obtained, can best 
be judged by reference to Dr. Crookshank’s work, “ Photo- 
graphy of Bacillus,’ the photo-lithographic illustrations 
in which were produced from negatives procured by 
means of this instrument. 

Owing to the small amount of light passing through 
the lenses of high power objectives, illumination by 
means of paraffin would necessitate very long exposures ; 
the oxy-hydrogen limelight is therefore used as the 
illuminant,*a special series of lenses for condensing the 
light on to the: object being arranged in front of the 
lantern. The heat arising from the condensation of a 
powerful light on the object under examination would 
probably injure it by melting the medium in which it 
is mounted; to obviate this, a glass trough containing 
a strong solution of alum is inserted between the con- 
densing lenses, the action of the alum being to absorb 
most of the heat rays in the illuminating pencil. 

Fig. 5 shows the apparatus in the position in which 
it is most generally used, but in case it is desired to 
photograph liquids, the apparatus can be brought to the 
vertical position. This is done by removing the two 
bars which act as ties between the legs which support 
the instrument, folding the leg at the lantern end of the 
table beneath the board, and traversing up the back legs 
by means:of the screw provided for the purpose. « A slab 
is provided, which, together with these legs, supports 
the instrument very securely. 

A few words descriptive of the: arrangement of the 
apparatus may be found of interest. The oxy-hydrogen 
lantern and the microscope are mounted on a table 
which rotates on metal centres, thus enabling the micro- 
scope to be turned to one side for centering, ete... The 
lantern can be moved to or from the sub-stage, as may 
be found necessary for the adjustment of the illumina- 
tion. The camera is very similar to that before described 
in Swift’s apparatus, having a range of 30 in. 

The fine adjustment is done from the back of the 
camera by means of the usual rod carried along the table, 
but the arrangement differs considerably from any 
before described. Stic 
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The fine adjustment to the microscope is connected by 

means of a fine cord to a small pulley keyed to a pinion, 
pulley, fixed-at the end of the rod which extends to the 
back of the camera, 

This method will allow the lantern and microscope 
to be turned to one side without disconnecting the cord, 

carried on a bracket secured to the revolving table, upon 
At the which the lantern and microscope are fixed. 
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end of this pinion is a grooved pulley; which,-on’ the | a matter sometimes forgot‘en when the fine adjustment 
microscope, etc., being brought into the ‘central position | screw is worked direct from the pulley on the rod, to the 
in front of the camera, gears with a small “rubber-tyred | great detriment of a delicately constructed instrument. 
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THE ANCIENT INHABITANTS OF THE 
CANARY ISLANDS. 

A PapER READ BY Mr. J. Harris Stone, M.A., BEFORE 
THE ANTHROPOLOGICAL SECTION OF THE BRITISH 
ASSOCIATION. 

(Continued from page 381.) 

IN Gran Canaria I saw a number of what, for want of 
a better name, may be called seals, some of which are 

shown in fig. 4. Their purpose is unknown. They 
are made of baked pottery and deeply marked in various 
patterns. Someare circular, others square and triangular, 
varying in size from one inch to four. Perhaps a more 
Tealistic description of them would be to say that they 
are like small butterprints, as used at the present day. 
Somewhat similar articles are found in Egypt, whose use, 
like these Guanche things, is also unknown. 

The natives were moderately expert in making and 
baking vessels of pottery which were of simple, but what 
would now be termed artistic shapes, and marked, like 
those in figs. 5 and 6, with various patterns. 

Some few stones with what are said to be inscriptions 
have been found, but none yet have been deciphered. 
It is thought that some of the characters are Phoenician. 
One of these stones is said to be bilingual, being graven 
in the same character as the Tougga stone, with a trans- 
lation in Punic letters, which would make the date not 
later than the second century B.C. 

Their staple food was gofio, roasted grains ground to 
powder, and eaten mixed with water. Several gofio 
hand-mills have been found, both rotatory, and those 
with a simple backward and forward movement, a round 
stone being rolled in a narrow trench cut in another ob- 
long stone. They obtained fire by the friction of wood, 
and I saw in Gran Canaria a piece of wood about eight 
or nine inches in length scooped out by friction, and a 
pointed stick which was found by it. 

They shaved with sharp stones, and according to 
Galindo, when they were troubled with acute pains they 
drew blood from the part affected with lancets made of 
tabonas or sharp stones. 

The natives were great wrestlers, and exhibitions of 
wrestling, and fighting duels seem to have been of fre- 
quent occurrence. These spectacles were considered to 
make a great impression on the minds of the youth, 
exciting them to healthy emulation and gallant deeds. 
A famous wrestler called Adargoma, was captured and 
taken to Spain, where a celebrated wrestler of that 
country challenged him to a trial of skill. Adargoma 
accepted the Spaniard’s challenge, and said to him, 
“Brother, since we are to wrestle, we had better first 
have a drink together,” then taking a glass of wine in his 
hand, he said to the Spaniard, ‘‘If you can, with both 
your hands, prevent my carrying this glass of wine to 
my mouth, and drinking it, or cause me to spill one drop 
of it, then we will wrestle together, but if you cannot do 
this, I would advise you to return home.” Then drink- 
ing off the wine in spite of the other’s utmost efforts to 
prevent him, the Spaniard, amazed at the Canarian’s 
prodigious strength, prudently took his advice and 
sneaked off. 

Their religion had more of a spiritual than material 
character. They had no idols. 

In Palma the natives held the sun and moon in great 
veneration ; keeping an exact account of time in order to 
know when it would be new or full moon, and for re- 
cording their days of devotion, They seem to have wor- | others of a concave shape. 

shipped one God in the heavens who was greater 
than all. 

In Tenerife the natives adored one God, whom they 
worshipped by the names Achguarergenan, Achoran, 
and Achaman, which signify the Sustainer of the Heavens 
and the Earth. He was also called by other names, the 
Great, the Sublime, and the Sustainer of all. 

A favourite method of disposing of the dead was to 
lay them on the rough volcanic ground near the sea, and 
cover them with pieces of lava. Two of these cemeteries 
I have explored in Gran Canaria. There possibly may 
be more than these two ancient burying-places, and if so, 
it is to be hoped that other travellers will pay parti- 
cular attention to them. Those I have examined 
are at Agaete and on the Isleta. Figure 7 is from a 
photograph of the Isleta cemetery looking towards Con- 
fital Bay. These cemeteries agree exactly in situation 
and character of the ground. The antiguos Canarios 
must have liked to be buried close to the sea. The choice 
of this unpromising-looking ground, composed entirely 
of the roughest of rough stones found in a volcanic 
country, without a particle of mould, might perhaps be 
due to the singularity of the spot, to the great difference 
existing between it and the neighbouring country. These 
outbursts of past volcanic fury not unlikely assumed 
religious importance in their eyes. It may of course 
be urged that, owing to the value of pasture land, such 
would not have been used for burial purposes, or that, 
the ancient inhabitants possessing no digging tools, 
this lava-block-covered land afforded the easiest mode of. 
burial for the mass of the population. The first theory 
for the origin of these singularly placed cemeteries is 
that which I think most accords with what we know of 
the race. There is one difference I should note between 
the cemetery at Agaete and that on the Isieta. The 
covering mounds of stone at Agaete over the largest 
graves contain red stones. I noticed none on the Isleta 
graves. It would be interesting to know who were the 
persons dignified by having red stones in their burial 
piles, and why in regard to this custom the Canarios ot 
the north differ from those of the west. 

The mounds are of various sizes and shapes, the only 
uniformity being that the sides, fora height of about 4 
feet, are wall-like, composed of large cinder stones, whose 
more or less flat surfaces are carefully ranged upon the 
exterior. The top is formed by smaller stones thrown 
on and allowed to settle in any order, but naturally 
assuming more or less of a flattish pyramidal shape. 

On the Isleta two partially dismantled graves were 
measured. One was chosen for its unimportant appear- 
ance, and the other because it was one of the, if not the, 
largest on the ground. The former was 15 inches wide 
and just 1 foot below the level of the ground, the topping 
stones which covered in the body resting their ends on 
the ground on either side. Its length was 6 feet 6 inches, 
and it was rudely squared at the ends. The other grave 
had been covered by a large, circular mound, and lay 
due north and south. The stones had been pulled down 
at the north end exposing the grave, from which the 
skull had been taken, though there remained the ribs, 
vertebrz, femurs, and a few small bones, all of which, 
from their great size and very marked eminences for the 
attachment of muscles, showed that the man had been 
tall, well-built, and very powerful. 

The inside of the grave formed a chamber, lined 
with immense pieces of flat lava stones, and roofed with 

The grave was therefore 
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dome-shaped, but 7 feet long, and rounded off at the 
ends, not squared, as in the smaller grave. The height 

Fic. 4.—SEALs. 

fflth more at floor to the highest point of the roof was 
3 feet 9 inches, and in width the grave was 22 inches. 

I noticed the direction in which the bodies had been 

cemetery, where there must have been several hundred 
mounds, the marked difference in the size of the lava piles 
was most noticeable. The largest were quite six times 
as big as the smallest. Some of the large ones, instead 
of following the usual oblong shape, were circular. 

PosITION OF THEIR WoMEN. 

A significant sign of the character of a people is 

Fic. 5.—GUANCHE POTTERY. 

always the social and political position of its women. 
Whether they are used merely as beasts of burden, as 
valueless appendages to the men, or as worthy of con- 
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Fic. 7.— GUANCHE CEMETERY. 

laid in the ground, and had expected to find that the old 
Canarios buried east and west; but such was not the 
case, for the first narrow trench ran due north and south. 
The next lay north-east and south-west, and of the 
fifty or sixty graves which were examined, more lay 
north and south than in any other direction. It must 
have been from mere cursory examination or mere hear- 
say evidence that Gaptain Glas, in 1764, asserted that the 
Canarios buried their dead with their heads towards the 
north, and that later Messrs. Berthelot and Webb said 
that they buried east and west. Together, these asser- 
tions are correct; singly, undoubtedly they are incorrect. 
If they intended to bury in any particular direction, 
they were most careless in the way they did it. The 
inspection of the cemeteries of Agaete and the Isleta, 
the disposition of the mounds, and a close examination 
of the open graves, forced the conviction upon me that 
no particular direction was followed. At the Isleta 

sideration in the nation’s deliberations and councils, 

whether, in short, they are looked down upon or looked 

Fic. 6.—GuANCHE Pot. 

up to and honoured, are questions well worth attention 
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when investigating the character of a nation, whatever 
may be the race, whatever the time in which it lived. 
The position of women among the ancient inhabitants of 
the Canary Islands was unusual when compared with 
other old races. The matter has not been before, so far 
as I am aware, ever separately considered. It must be 
confessed that the actual facts we have to go upon are 
scanty, but by dint of careful reading between the lines 
of the narratives which have come down to us, a fair esti- 
mate of the position of women is obtainable. For this pur- 
pose our main reliable sources of information may be 
reduced to two, although we obtain a few hints from the 
remarks of casual travellers, the MS. of the two priests 
who chronicled Bethencourt’s conquest, and the Spanish 
MS. of Father Juan de Abreu de Galindo (or Galineo 
according to Glas) a Franciscan Friar. I have already 
alluded to the former. The latter MS. was translated and 
published by George Glas as far back as 1764, but was 
only published in Santa Cruz de Tenerife as lateas 1848. 
Galindo wrote the narrative in the year 1632, some 130 
odd years after the conquest, in the island of Palma, the 
island, be it remembered, which was sharply and quickly 
conquered in about six months without any serious de- 
population. There the customs and habits of the old 
inhabitants would be still readily traceable and more 

prominent than’ if studied in an island which had been 
slowly decimated, and therefore almost solely by the 
uncertain light of tradition. Even to this day the con- 
servatism of Palma is most noticeable, more custume for 
example, being preserved there chan in any of the other 
islands, 

Unlike © vage nations, the women do not seem to have 
-ttake- tasks of laborious toij. In Tenerife the 

-pared the ground for seed by hoeing it with 
wooden hoes, and then the women did the lighter task of 
scattering the seed in the hollows. The women helped, 
as they still do in most civilised countries, in gathering 
in the harvest and in winnowing the ears. When the 
men, women, and children waded into the sea to drive a 
shoal of fish towards the shore, we are particularly told 
that an equal division of the prize was made, every 
woman receiving a share and one for her children. In 
the incidents and occupations of domestic life the women 
doubtless played their usual part. We are told nothing 
to the contrary, and therefore may fairly presume that if 
the conquerors and travellers had noticed anything un- 
usual in this respect they would have recorded it. We 
are told that in Canaria the women did the painting and 
dyeing, and in the proper season gathered the flowers, 
shrubs, etc., from which they extracted the several 
colours. In battle they waited’on the men, succoured 
the wounded, and removed the dead. 

They were treated with respect. In Tenerife they 
had a custom that when a man by chance met a woman 
alone on the road or-in a solitary place, he was not to 
look at or speak to her, unless she first spoke to or de- 
manded ought of him, but to turn out of the way; and 
if he made use of any indecent expression or behaved in 
an unbecoming manner he was severely punished. Even 
in their wars among themselves it was held to be base 
and mean to molest or injure the women or children of 
the enemy, “‘ for they considered them as meek and help- 
less, therefore improper objects of their resentment.” 
Though this relates specially to Canaria, from what we 
know generally of the: other islands, the same noble 
sentiments may fairly be attributed to their natives also. 
The men were careful to protect their women from the 

enemy. When the Spaniards once unexpectedly came 
upon a body of some fifty natives near a wild pass in the 
centre of Fuerteventura, they at once rushed to attack the 
invaders of their islands, in order to hold them in check 
till their wives and children were in safety. For rudely 
armed people to thus take the initiative against an enemy 
armed with weapons of iron and clad in mail shows a 
great amount of courage. 

The women, too, were not deficient in bravery. 
Rather than fall into the dreaded hands of the licentious 
conquerors, we read of two women throwing themselves 
down a precipice in Canaria. Another woman strangled 
a child at her breast for fear that its cries might inform 
the enemy of the presence of her companions. When 
driven to bay, the women could fight, and did fight well. 

The heroic king Benhearo, who with Benchomo made 
the name of Guanche renowned and celebrated in Europe, 
was accompanied by his daughter Guacina, who, it is 
said, rode at the head of the troops. 

The diplomatic capability of the ancient Canario 
women of high rank is well illustrated in the following 
story : ‘‘ Before the advent of Bethencourt there lived in 
Galdar a young and beautiful woman, of noble birth, 
who was as wise and good as she was beautiful. At 
that time Canaria was governed by many nobles in 
different districts of the island, who met together and 
formed a council for general matters. They had much 
trouble in keeping peace, and Andamana, by her sage 
advice to the people, aidedthem much. The nobles or 
chieftains were, however, jealous of her influence, and 
not liking a woman’s interference, they persecuted her 
and her followers in Galgar, and persuaded the people 
not to listen to her. This hurt her much, as she had 
given the best part of her life to them. She did not 
rest satisfied with complaints, but took to action. Going 
to Guimidafe, ene of the chieftains who was con- 
sidered the ‘most valiant and prudent of all the nobles 
in Canaria, and who lived in a cave, she told him her 
grievances, and proposed an alliance with him. It is not 
the only occasion in the world’s history that the women 
of royal blood have been obliged to be suitors. Guimidafe 
seems to have consented readily to espouse the princess 
and her cause. Accounts differing slightly render it 
uncertain whether she fought and conquered the island 
before marrying Guimidafe or whether they married first 
and fought—their enemies—afterwards. The latter is 
the more probable. At any rate, Andamana and 
Guimidafe reigned over a united Canaria. They had 
one son, Artemi, famous for his courage and virtue, who 
became king, and it was during his reign that Bethen- 
court landed at Arguineguin, where he was repulsed 
with loss.” 

This cave of the beautiful Andamana at Galdar is the 
one that we had cleared out of its rubbish, and where were 
found the paintings which have been already alluded to 

(Lo. be continued.) 

SSS _| 

A PLacur oF Apuipes.—During the fine weather of 
September, there occurred in certain Midland districts 
a perfect plague of Aphides, lasting for about a week. 
So numerous were they, that persons walking or riding 
found:their mouths, noses and eyes constantly filled 
with these troublesome insects. This fact is the more re- 
markable since during the spring and summer Aphides 
were exceptionally scarce, as were also their principal 
enemies. 
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General s2otes. 
Pottax Istanp.—According to advices received at 

New York from Yucatan, this island, on the coast of that 
Republic, disappeared during the recent cyclone in that 
region. 

THE PROPAGATION OF CHOLERA.—Dr. Otto Riedel, in 
a recent work, admits that insects—he should have stated 
more precisely two-winged insects (Diptera)—constitute 
an important agency in the distribution of the cholera- 
bacillus. 

Tue CHLoripeEs oF Irtp1um.—M M. Nilson and Petter- 
son have communicated to the Comptes Rendus an 
account of three well-defined chlorides of iridium. They 
remark that a metal of the third group of the natural 
system of the elements is thus found capable of acting 
either as a univalent, divalent, or trivalent body in 
definite compounds. sah 

Frozen Mirx.—According to La Nature, M. Guerin, of 
Grandvilliers, has devised a practical method of freezing 
milk, so that it may be kept for weeks unchanged, and 
transported to any distance in the solid state. It may 
then be re-converted into a liquid by a simple rise of 
temperature, and is fit for consumption, not having lost 
any of its natural properties. 

Tue Fertiuistnc Errecrs or THE Nite.—Prof. A. 
Mintz recently undertook to show that the perennial 
fertility of Egypt was due not so much to the mud 
deposited by the Nile as to the properties of the water. 
But on analysis he found that the water of the Nile was 
poorer in nitrate of potash than that of the Seine. The 
Nile conveys only 3 to 7 milligrammes per litre of nitrate 
of potash, whilst the Seine contains 11. 

Formation” oF Hatr-Strver.—Opificius (Chemiker 
Zeitung) shows that on igniting powdered sulphuret of 
silver in a current of hydrogen, the sil-eris obtained in 
the form of fine hairs, which shoot up out of the mass, form- 
ing a dense thicket of fine threads of metallic silver. 
Sulphuret of silver yields the same product in a current 
of carbonic acid. Copper may also be obtained in the 
form of hairs or threads on heating the sulphuret of 
copper in a current of hydrogen. 

A Lunar Rainsow.—M. de Valois, Mayor of Aumatre, 
writes in La Nature, that on Monday, September 24th, 
he observed at Aumatre, about 9.45 p.m., during stormy 
weather, and whilst a slight rain was beginning to fall, a 
well-marked lunar rainbow, having the appearance of a 
very luminous halo on a dark ground, and which extended 
in the form of the arc ofa circle over about 100 to 110 degs. 
It rose at first almost vertically in the north-west and 
terminated at the west near its highest point. 

CuemicaL Reactions Between Soxips.—A Belgian 
chemist, M. W. Spring, finds that certain solid bodies, if 
submitted to intense pressure, can act upon each other 
and enter into combination. Thus, when a mixture of 
sulph ste of Saryta and carbonate of soda was exposed to 
a pressure of 6,000 atmospheres 11 per cent. of the 
sulphate was transformed into carbonate. Hence the old 
adage of the chemists, “ Substances act upon each other 

only when in solution” (Corpora non agunt nisi soluta), 
no longer expresses an exact truth. 

EFFECTS OF PETROLEUM upon HeratTH.—M. Wiecyk 
has studied the effects of petroleum vapours upon the 
workmen in the Carpathian oil region. These men have 
to breathe an atmosphere tainted with hydrocarbons, 
ethylene, carbonic acid, carbonic oxide, and sulphuretted 
hydrogen. Cases of asphyxia are not rare. The affec- 
tions ordinarily incident to long-continued work are 
tinglings in the ears, dazzling, throbbing of the arteries 
in the head, syncopes and hallucination, palpitations and 
general weakness. Consumption and epidemics are rare. 

Gracier Dust.—The holes with .which the great in- 
terior glacier of Greenland is studded (Ze Siécle) were 
found by Prof. Nordenskiéld and his companions to con- 
tain each a quantity of mineral dust, to which their 
origin, on well-known physical principles, is supposed to 
be due. As to this dust, the question arises whether it 
has come from the realms of space, or whether it has 
been projected from volcanoes. The similarity of the 
composition of this dust with that of meteorites causes 
the majority of eminent authorities to incline to the 
former opinion. 

Prorits or Timper Growinc.—Mr. G. Cadell (Mac- 
millan) shows that the revenue of the Government 
forests in India in 1886-87 showed a profit of 41,017,000 
rupees. This has been built up “from not only an 
entire absence of income but from a rapidly decreasing 
capital.” The means used have been simply “ restraining 
the destruction of the forests by the wood merchants, 
guiding, without checking, the cutting of trees by the 
peasantry for their farming and building necessities,” 
and taking a middle course between reckless waste and 
oppressive restriction. 

Tue SpeepD or Licut.—The following figures, quoted 
by La Nature from the results of independent observers, 
show that there exists comparatively little disagreement 
on this important point. The velocity, in kilometres per 
second, is given by 

Foucault, in 1862... 298,000 
Cornu, 1874 .. 298,500 
Cornu, 1878 Be 300,400 
Cornu, according to Listing .. .. 299,920 
Young and Forbes, 1881... a Ol 382 
Newcomb, 1882 299,860 

INFLUENCE oF ALUMINIUM upon Cast-IRon.—Messrs. 
Keep, Mabey, and Vorce give an account, in the Journal 
of the Franklin Institute, of the value of small proportions 
of aluminium as an addition to cast-iron. It appears 
from their experiments that fused wrought-iron, a mix- 

ture of cast-iron and steel, or steel alone, either of which 
would yield castings full of blow-holes, will make solid 
and homogeneous castings if as small a quantity of 
aluminium as 7,th of a percent. be added just before pour- 
ing. Great benefit is promised to the iron-founder from 
the rapidly falling price of aluminium. 

INFLUENCE OF Drinks upon Dicestion.—Dr. A. Heney- 
roki, assistant at the Rostock Medical Klinik, has recently, 
according to the Naturwissenschaftliche Weochenschrift, 
made experiments on this question. Water in quantities 
up to 22 to 23 fluid ounces has no appreciable effect. 
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Alcohol diluted down to 4 per cent., and in quantities of 
about 8 fluid ozs., if it does not assist digestion certainly 
does not impede it. At the strength of 10 per cent. it 
has a perceptible, and at 20 per cent. a very decided, 
impeding action. Beer, up to about 26 fluid ozs., has the 
same action as highly dilutedalcohol. Red wine, upto 17 
fluid ozs. (4 litre), has the same action as beer. White 
Wine assists digestion. The most favourable action is 
that of coffee and tea. 

FLUORINE AND VEGETATION. — Among the principles 
found in the ash of many vegetables, especially cereals, 
fluorine has not yet attracted the attention of agricul- 
turists. What part does it play? Is it necessary to 
examine if it could be usefully added to the soil like the 
phosphatic and potassic manures? These are questions 
which, says La Nature, we cannot answer. It is, there- 
fore, with much interest that we have read a pamphlet 
on calcium fluoride and its use as a manure, published 
by M. Dussan, a farmer in the Basses Pyrénées. M. 
Dussan informs us that in experiments carried on for 
three years upon wheat, maize, potatoes, clover, and 
lucern, calcium fluoride, along with phosphates and salts 
of potash, confer a remarkable energy upon vegetation. 
We may here remark. that many of the phosphatic 
minerais employed in the manufacture of superphosphates 
contain an appreciable quantity of fluorine, all of which 
is scarcely expelled in the process. 

A DerartuH oF Frocs.—It happens this year that frogs 
are scarce. Perhapsthe sharp night-frost of October 2nd 
has driven them earlier than usual to bury themselves 
for the winter. No general lament is to be expected for 
the reduced numbers of a rather unpopular creature, but 
the directors of our now numerous physiological and 
biological laboratories are much bothered to get a suffi- 
cient supply of the “ martyr of science.” This leads us 
to ask why the dealers do not adopt a simple precaution 
which would enable them to collect frogs at any season, 
and keep them till wanted. Frogs become torpid at a 
moderately low temperature, and by sinksng them to the 
depth at which the earth possesses an invariable degree 
of warmth, they may be kept almost indefinitely without 
consciousness or wasting. A pit about 4 ft. deep, covered 
by a stout wooden lid at the surface, and another near 
the bottom, answers very well. The frogs should be 
placed twenty or so together in boxes lined with dead 
leaves. Anyone who tries this plan may count upon a 
supply whatever the state of the weather. 

Literary ANNOUNCEMENTS.—An important new work, 
entitled ‘Practical Surveying,’ by George W. Usill, 
AM.1.C.E., will shortly be issued by Messrs. Crosby 
Lockwood and Son, London. It will form a text-book 
for students preparing for examinations or the colonies. 
The same publishers also announce for immediate pub- 
lication—“ Antiseptics: a Handbook for Nurses,’ by 
Annie M. Hewer, diplomée of the Obstetrical Society of 
London ; “The Mechanical Engineer’s Office Book,” by 
Nelson Foley, second edition, much enlarged ; ‘‘ Turning,” 
a text-book on the elementary principles and practice of 
using the lathe, with numerous engravings and diagrams, 
by P. N. Hasluck ; ‘‘ The Model Engineer’s. Handybook,” 
by P. N. Hasluck ; “The Clock Jobber’s Handybook,” by 
P. N. Hasluck ; ‘‘The Cabinet Worker’s Handybook,” by 

| P. N. Hasluck ; and also the following works in their 
popular “ Weale’s Rudimentary Series” :—‘‘ The Art ot 
Practical Brick Cutting and Setting,” by Adam Hammond, 
author of “Practical Bricklaying,’ with ninety engrav- 
ings ; ‘‘ Plumbing : a Text-Book to the Practice of the Art 
or Craft of the Plumber,” by William Paton Buchan, fifth 
edition ; ‘“ Modern Workshop Practice,” by J. G. Winton. 

A Mysterious ILLumination.—The White Star steamer 
Britannic, which arrived at Queenstown on October 11th, 
en route for New York, reports that at 9.30 on Wednes- 
day night, when off South Arklow, a most singular 
phenomenon was observed in the heavens by the captain, 
officers, and passengers who were on deck at the time. 
The sky to the westward, which was perfectly dark, no 
stars being visible, became suddenly illuminated with a 
brilliant light of a pale yellowish hue, which lasted for 
fully fifteen minutes, gradually changing into a fiery red 
colour, which appeared to be the reflection of a large 
ship in flames. The captain and officers, who had never 
witnessed such a strange sight before, and not knowing 
but that they were in the vicinity of a burning vessel, 
altered the course of the Britannic somewhat, so as to 
bring her more in the direction of the place from which 
the glare seemed to aris2. In a few minutes the fiery 
red colour became divided into two sections, which 
appeared disturbed by flutterings, and gradually di- 
minished into a small clear white light resembling that 
of a steamer’s masthead light, which faded into darkness, 
and the entire illumination disappeared. 

Tue Pusric HeattH.—The Registrar-General’s return 
for the week ending October 6th, shows that the deaths 
registered during that period in 28 great towns of Eng- 
land and Wales corresponded to an annual rate of 18-2 
per 1,000 of their aggregate population, which is esti- 
mated at 9,398,273 persons in the middle of this year. 
The six healthiest places were Oldham, Nottingham, 
Wolverhampton, Bristol, Huddersfield, and Birmingham. 
In London 2,413 births and 1,352 deaths were registered. 
Allowance made for increase of population, the births 
were 300 and the deaths 106 below the average numbers 
in the corresponding weeks of the last ten years. The 
annual death-rate per 1,000 from all causes, which had 
been 15°8 and 160 in the two preceding weeks, further 
rose last week to 16°5. During the 13 weeks of last 
quarter the death-rate averaged 16:2 per 1,000, and was 
3°4 below the mean rate in the corresponding periods of 
the ten years 1878-87. The 1,352 deaths included 39 
from measles, 24 from scarlet fever, 35 from diphtheria, 
five from whooping cough, one from typhus, eight from 
enteric fever, 72 from diarrhcea and dysentery, and not 
one from smallpox, ill-defined forms of continued fever, 
or cholera; thus 184 deaths were referred to these 
diseases, being 21 below the corrected average weekly 
number. In Greater London 3,190 births and 1,680 
deaths were registered, corresponding to annual rates of 
30°1 and 159 per 1,000 of the estimated population, In 
the outer ring 23 deaths from diarrhcea, seven from fever, 
seven from whooping cough, six from diphtheria, and six 
from measles were registered. The deaths from diarrhea 
included five in West Ham, four in Croydon, and three 
in Walthamstow sub-districts. The 20 deaths in Totten- 
ham sub-district included three from fever, and three 
from whooping cough. Three fatal cases of measles 
occurred in Epsom, and two of diphtheria both in God- 
stone and in Walthamstow sub-districts. 
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FLINT INSTRUMENTS COLLECTED IN 
TUNISIA BY M. F. MOREAU. 

HIRTY years ago flints intentionally wrought had 
scarcely been remarked. Now they are found in 

numbers in the most varied forms and in all regions of 
the globe where it has been possible to search for them, 
and thanks to them we are able to reproduce an entire 
past age of humanity. Hence their importance to the 
anthropologist and the archzologist. 
savage a State, must have quickly comprehended the 
utility of the stones lying at his feet, both for the purpose 
of attack and of defence. He learnt to point them and to 
give them shapesbestsuited for his purposes. Everywhere 
these flints, sometimes split by fire or coarsely wrought, 
sometimes polished by persevering toil, present an ana- 
logy which strikes even the most hasty observer. “‘ They 
are found,” says an American scientist, ‘‘ underneath the 

| 

| 

Man, in however | 

M. F. Moreau, in the course of a recent voyage in 
Tunisia, has traversed a little known country between 
Gafoa and Tamerza. Dr. Collignon, whose researches 
on the pre-historic past of the region are well-known, 
has not been able to visit it. It is inhabited by a scattered 
population living in tents or under shelters constructed 
of branches, and migrating according to the weather. It 
was not thus formerly. M. Moreau has found in many parts 
true workshops where raw materials, fragments, nuclei, 
articles, just sketched or completed, lie in confusion on 
the ground, as they happened to be on the day when the 
workman, driven by circumstances of which we know 
nothing, forsook them for ever. 

The climate in those days was probably more hospit- 
able than at present. The remains of fossilised trees, 
and the remnants of more recent forests, attest that these 
regions, now so desolate, were formerly wooded. The 
disappearance of the trees has brought about that of the 
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FIG. 1.—POINT OF JAVELIN FOUND AT TAMARZA. FIG. 2.—POINT OF A LANCE, FROM THE GORGES OF 
OUED-SELDJA. FIG. 3—THICK AND MASSIVE BLADE FOUND AT BIR-SAHAD. FIG. 4.—FRAGMENT 
OF A LANCE-POINT DISCOVERED AT BIR-SAHAD. FIG. 5.—SCRAPER FROM BIR-SAHAD. 

mounds of Siberia, in the tombs of Egypt, on the soil of 
Greece, among the rude monuments of Scandinavia ; but 
from whatever region they come they are so identical 
in form, in material, in workmanship, that they might 
easily be taken tor the work of the same artificers.” 

Does this similarity allow us to suppose ancient rela- 
tions of which we can scarcely seize the traces? Or has 
man simply obeyed innate instincts, as do the other ani- 
mals daily before our eyes? The former solution seems 
to the author the more probable, though we should 
incline to the second, adding that this is one of the num- 
berless questions which it is easy to put, but which our 
present knowledge does not permit us to answer with the 
necessary certainty. We therefore follow with a lively 
interest the new discoveries, all destined to facilitate the 
examination of the grand problem which has occupied 
the philosophers of the past, as it will doubtless still 
engage those of the future. 

water, and has transformed fertile tracts into barren sands. 
The cut flints brought by M. Moreau and shown in 

figs. 1 to 5, borrowed from La WNature, belong to an 
epoch to which no certain date can be assigned. Par- 
ticular notice is due to a javelin-point derived from 
Tamerza; a lance-head with a stalk (for insertion in the 
shaft), found in the bed of a streamlet in the deepest of 
the gorges of Oued-Seldja; a massive blade, found at 
Bir-Sahad ; a fragment ofa fine point, carefully retouched 
on both surfaces, found at two kilometres from Bir-Sahad. 
This is, of all the specimens which he has collected, the 
one which M. Moreau considers the most remarkable in 
workmanship. All belong, as far as it can be judged 
from the figures, to ‘‘Mousterian” type, though we 
cannot pretend to prove them contemporaneous with the 
same type in Europe. M. Moreau has not found any 
fragment of pottery nor any characteristic bone which 
might permit of a more exact classification. 
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The discoveries of M. Moreau are not the only ones 
which have been made in Tunisia in the last few years. 
Those of Dr. Collignon have already been spoken of, 
and in 1844 the Marquis de Nadaillac presented to 
the Society of Anthropology numerous flint implements 
found by his son (then a captain in the rorst Regiment 
of the Line), in the neighbourhood of Cabes, several 
of which present a type very similar to those just 
described. They consist especially of arrow-heads, and, 
judging from. their number, it is probable that there 
must have been a numerous population. There were 
also found hatchets, or at least fragments from the 
ancient bed of the Oued-Gabes, where they lie in a 
stratum of sand humus, covering a bed of gypsum. We 
may also cite a number of flints in the form of a crescent, 
very smal], but bearing traces of careful workmanship. 
These crescents cannot have been for any use; they 
must have been amulets or votive stones deposited in 
sepulchres. M. Rivett-Carnac announces that flints of 
similar shapes have been found in the province of Banda, 
in India, and others are known as coming from the 
Caucasus. It is curious thus to find the same designs 
recurring in all latitudes and in all parts of the globe. 

SS 
THE FORMATION OF PETROLEUM. 

TS hypothesis of an inorganic origin of petroleum, 
advanced at one time by Professor Mendelejeff 

and others, is at present scarcely taken into considera- 
tion, whilst the question whether it has been derived 
from plants or from animals, must still be regarded 
as open. Both these have found their advocates down 
to the present day. Whilst the geologists, especially 
since Leopold Von Buch, assume the animal remains 
of earlier geological epochs—especially those of fishes, 
saurians, corallines, sepias, shell-fish, etc.—as the primary 
material of petroleum, the adherents of the other theory 
seek for the origin of these fossil hydro-carbons in the 
plant-world of those ages. Both parties agree, both on 
chemical and on geological grounds, that the formation 
of petroleum must have ensued under high pressure, but 
not at a very high temperature. 

In consequence of experiments on the decomposition 
of animal fats, Herr C. Engler (Deutsche Chemische 
Gesellschaft and Naturforscher) has made observations 
which may serve as contributions to the theory of the 
formation of petroleum from animal matter. 2 

By the distillation of 500 kilos. (about 1,000 Ibs.) of 
fish oil from the Menhaden (Clupea menhaden) a- large 
kind of herring caught off the east coast of North America, 
at pressures from 4 to 10 atmospheres, and at tem- 
peratures of 320 degs. to 340 degs. Cent., he obtained, 
along with gases and a watery liquor, about 300 kilos., 
or 60 per cent., of an oil which was resolved into three 
main fractions, boiling respectively at 150 degs., between 
150 degs. and 300 degs., and above 300 degs. Cent. The 
portion boiling below 150 degs. Cent., consisted of a 
mixture of non-saturated and saturated hydro-carbons. 
Check experiments with the glycerides of oleic and 
stearic acid (artificially prepared), as wellas with these 
fatty acids, alone gave analogous results. It may there- 
fore be regarded as proved that animal fats under strong 
pressure are capable of conversion into hydro-carbons, 
as it is also the case with vegetable fats. 

But though the conditions of the formation of petro- 
leum from vegetable and animal matter may be regarded 
as identical, Engler points out certain facts which are 

strongly in favour of the latter source. There is, above 
all, the absence of any considerable deposits of plant 
remains in connection with oil-regions, and inversely, 
the absence of any abundant discoveries of petroleum 
among coal-beds. On the other hand, where oil is 
found in a primary deposit, animal remains can be 
regularly pointed out. Thus in the shelly limestone 
(muschelkalk), in the Carpathian fish shales, and in 
coral reefs, the occurrence of petroleum has been 
observed. Particularly interesting are the orthoceratites 
in the Trenton limestone at Packenham, in Canada, 
whose former living-cells sometimes contain several 
ounces of petroleum. Bituminous rocks display, as a 
rule, considerable quantities of animal remains. 

The absence of nitrogen and its compounds in 
petroleum seems at first sight striking, and not in favour 
of their formation from animal matter. But the same 
fact might with almost equal justice be urged against 
their vegetable origin; for the remains of plants con- 
tain considerable quantities of nitrogen, as is proved by 
the extraction of ammonia from coal on a commercial 
scale. But, even disregarding the circumstance that 
nitrogenous compounds occur in many petroleums, we 
must consider the very unequal stability of the non- 
nitrogenous oils and of the nitrogenous muscular sub- 
stance of the animal body. Engler recalls many obser- 
vations on the formation of adipocire, “ fat-wax,’ a 
product of the transformation of the fats during the 
decay of animal remains. This substance, which often 
contains as much as 98 per cent. of fatty acids, is still 
found even when the nitrogenous matter and the very 
bones have disappeared. Thus in the accumulated 
animal remains of the primitive world the decomposition 
may have proceeded in two main phases. The nitro- 
genous compounds were decomposed, the nitrogen 
escaped either in the free state, or in that of ammonia 
and other compounds. The fat remained behind or was 
transferred to secondary localities, where it was finally 
converted into petroleum. 

The absence of carbonaceous residues in mineral oils 
must be interpreted as militating against a vegetable 
rather than an animal origin. The poverty of cellulose 
in hydrogen, in case of a decomposition at a low tem- 
perature (whereby the formation of carbonic acids is 
trifling, as compared with the formation of water), must 
necessarily involve a more abundant liberation of carbon. 
It is different in animal fats or in the fatty acids thence 
resulting. Ifin these all the oxygen with an equivalent 
proportion of hydrogen be eliminated as water, there 
remains carbon and hydrogen in an approximate propor- 
tion of 87 per cent. carbon and 13 per cent. hydrogen. 
But this is, as Engler shows, very near the general 
composition of crude mineral oils. His experiments 
have also shown that fats and fatty acids under pressure 
in a sealed tube are often resolved into gases and volatile 
hydrocarbons without any important separation of car- 
bonaceous residues. Engler, therefore, maintains that 
petroleum is essentially of animal origin, especially as 
the ancient marine flora was very small in quantity in 
comparison with its fauna. 

ES 
Tue Burron CenrENARY.—At a commemoration of the 

hundredth anniversary of the death of Buffon, discourses 
were pronounced by M. Guillaume, a connection of the 
Buffon family, and by M Grandidier, on behalf of the 
Academy of Sciences, 
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Matural Wistory, 

A CURIOUS FUNGUS. 
Tue dietetic relations of animals and plants are not yet | 
thoroughly known. Every one is aware that there 
are animals which seize upon some other animal or 
some plant and devour it entirely an open, straightforward 
manner. We are equally familiar with the fact that 
other animals live parasitically ; they introduce their ova 
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late Charles Darwin, as well as other naturalists, has 
called attention to the so-called ‘carnivorous’ plants” 
which capture insects and consume them bodily. But 
a less known case is that of a plant, generally of very 
humble rank, which lives parasitically upon some animal, 
and appropriates its body. 

One of the simplest instances of this kind ot parasitism 
is when an ordinary mould attacks some living insect in 
the larval or pupal stages. Entomologists, in searching 
for the pupae of moths, whether in the earth or among 

cu 
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into the bodies ot other animals or of plants, these ova, 
when hatched, preying gradually upon their host, ab- 
sorbing its juices, and in many cases destroying it out- 
right. Such parasites are the intestinal worms which 
haunt man and the lower animals, the “ warbles” which 
perforate the hides of cattle, the ichneumons which in- 
sert their eggs into caterpillars, the weevils which in like 
manner oviposit in the buds of plants, so that the young 
grub may prey upon what should have been the fruit. 

But it is less generally known that there are plants 
which turn the tables upon the animal creation. The 

the “ fly-fungus” (Empusa muscae). 
occasionally perceive sitting on the window-panea common 
house fly, with which thereisdecidedly something amiss. lis 

decaying vegetation, not unfrequently find them invaded 
by mould ; such specimens, of course, come to nothing. 

A much more decisive and instructive case is that of 
In autumn we may 

movements are feeble and sluggish, and at last it seems 
to become fixed to one spot, where it dies. The glass 
around it appears to be covered to the extent of perhaps 
a quarter of an inch with a whitish film. Ifthe observer 
can persuade such a fly—as we have done more than 
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once—to die upon a slip of glass that can be placed 
under the microscope, he will see that its body and the 
glass around is covered with the fungus, which has, in 
fact, fed upon the fly and destroyed it as decidedly as a 
spider might have done, though more gradually, and 
without any conspicuous mark of violence. If this fungus 
be applied to the body of other flies, especially near the 
spiracles, the latter become infected, and perish in like 
manner. 

Attempts which we made some years back to impart this 
disease to blow-flies, gnats, and to the blood-sucking 
Stomoxys calcitrans, did not prove successful. But there 
are cases of other plants taking root in or upon living 
animals with a fatal result. 

A certain species of wasp is said to be occasionally 
thus attacked. The botanical journal Fora reports that 
the fungus Zorrubia cinerea has been found growing upon 
a mature Carabeus. 

Count d’Ursel, in a recently-published work on South 
America, asserts that in Bolivia, Peru, Chili, La Plata, and 
Brazil he has met with an insect which, after its death, is 
“transformed ” into a plant. He describes and figures 
this creature as a “‘thick, hard grub, with distinct articu- 
lations.” When about to die it buries itself a couple of 
inches in the earth, and then gradually increases in bulk 
until it presents an appearance very like that of a potato. 
A stem is then put forth, which in the spring months 
bears a crop of blue flowers. We do not accuse the 
Count of dealing in romance, but we suspect that he 
has misunderstood the phenomena which he has wit- 
nessed. 

A somewhat similar case is that of the so-called ‘‘ Bull- 
rush caterpillar” (Cordyceps Robertsii) of New Zealand. A 
specimen of this insect and of the plant which issues 
from its remains has been lent to us, and isshown in the 
accompanying figure. 

The plant, which is called by the Maories ‘“‘ Awheto,” 
and which is by no means rare, grows chiefly at the root 
of the “‘rata” (Metrosideres robusta). The body of the 
caterpillar, which is found underground, is in some in- 
stances as much as 34 inches in length. The one which 
has been submitted to us is of a brownish colour, hard 
to the touch, and of a shrivelled appearance, like that of 
a caterpillar which has perished from want of food, or 
which, though fully fed, is unable to effect its trans- 
formation into a pupa. The horny portions of the head, 
the jaws, and some of the feet can be distinctly iden- 
tified. From the nape of the neck—speaking in non- 
technical language—proceeds a stalk which may reach 
the length of six inches. At its summit is a fructification 
resembling the “club-headed bull-rush” on a reduced 
scale. There are no leaves, and if the stem be accidentally 
broken off, a second stem shoots up at its side. The 
natives eat the plant, which when fresh has, they say, the 
flavour of anut. It is also burnt, and in that state is 
used as a colouring-matter in the tattooing process. 

Weare far from considering this ill-named phenomenon 
as a link between the animal and the veyetable kingdoms, 
or as the transformation of a caterpillar intoa plant. The 
facts as described to us must be interpreted as follows: 
the caterpillar, burrowing in the soil to undergo there its 
transformation into a chrysalis—as do many species— 
encounters some of the spores of a fungus. One of these 
takes root in its body at a part which the caterpillar, 
even if lively, cannot reach to free itself from the in- 
truder ; it there nourishes itself on the juices of the body, 
which perishes as it vegetates. Whether the same 

fungus attacks any other kind of caterpillar is a question 
not yet decided. 

The fungus in question is said to be nearly related to 
the “ergot,” which is parasitic upon rye and sometimes 
upon other kinds of grain. 

Ants AND ButtTerriies.—In the last number of the 
journal of the Bombay Natural History Society, Mr. 
Lionel de Nicéville describes the manner in which the 
larvae of a species of butterfly (Tarucus theophrastus, 
Fabricius) are cultivated and protected by the large 
common black ants of Indian gardens and houses. Asa 
rule, ants are the most deadly and inveterate enemies of 
butterflies, and ruthlessly destroy and eat them when- 
ever they get the chance, but in the present case the larvee 
exude a sweet liquid of some sort, of which the ants are 
inordinately fond, and which they obtain by stroking the 
larvee gently with their antennze. Hence the great care 
which is taken of them. The larvz feed on a small 
thorny bush of the jungle, the Zzzyphusjwjuba, and at the 
foot of this the ants construct a temporary nest. About 
the middle of June, just befere the rains set in, great 
activity is observable on the tree. The ants are busy all 
day running along the branches and leaves in search of 
the larvee, and guiding and driving them down the stem 
of the tree towards the nest. Each prisoner is guarded 
until he is got safely into his place, when he falls off into 
a doze and undergoes his transformation into a pupa. If 
the loose earth at the foot of the tree is scraped away 
hundreds of Jarvze and pupz in all stages of development, 
arranged in a broad, even band all round the trunk, will 
be seen. The ants object to uncovering them, and im- 
mediately set to work to put the earth back again; if 
this is taken away again, they will remove all the 
chrysalids and bury them lower down. When the 
butterfly is ready to emerge in about a week it is 
tenderly assisted to disengage itself from its shell, and, 
should it be strong and healthy, is left undisturbed to 
spread its wings and fly away. For some time after _ 
they have gained strength they remain hovering over 
their oldhome. In one case a butterfly fell to the ground 
before its opening wings had dried, and a soldier-ant 
tried to rescue it. He carried it back to the tree with 
the utmost care, and made several attempts to assist the 
butterfly to hold on again, but finding his efforts un- 
availing he left the cripple to recover himself. On his 
return, seeing no improvement, he appeared to lose all 
patience, and, rushing in, bit off both wings and carried 
the body into the nest. But high-handed proceedings of 
this kind are very unusual. It is said to be a curious 
sight to watch the fragile and delicate butterflies wander- 
ing about, all feeble and helpless, among the busy crowd 
of coarse black ants, and rubbing shoulders in perfect 
safety with the ordinary fierce, big-headed soldiers. A 
larva of another species thrown down among them as an 
experiment was immediately set upon and torn to pieces 
by the ants. 

INTELLIGENCE OF A Cat.—M. G. Vayssié de Veragne 
gives, in La Nature, the following curious incident, re- 
ferring for confirmatory evidence to M. Palmaroli, 
Director of the Academy of the Fine Arts at Rome. 
An old convent on the Janiculum is covered with convex 
tiles, which advance to the edge of the roof. and project 
over. This arrangement is favourable for the construc- 
tion of nests, and accordingly a flock of pigeons have 
established themselves there. One day a stray, half- 
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starved cat, which had taken up its quarters at the 
Academy, was seen on the roof. Quite near it, and close 
to a nest, two pigeons were resting, quite ignorant of the 
danger. But instead of seizing the birds, pussy waited 
till they flew away, and then advancing very carefully she 
reached the edge of the roof, thrust her paw under a 
tile, raised it gently, and looked down into the nest. 
With our opera-glasses we could see the eggs, and ex- 
pected that she would break the shells and devour the 
contents. Not at all ; she made a conscientious review of 
all the nests, and went away very philosophically. For 
a week, at sunset, this proceeding was repeated ; the cat 
arrived punctually, made her visit of inspection, and 
departed. One fine day we could see young pigeons 
in most of the nests. The visitor came as usual, ex- 
amined everything, and again departed. One of us said, 
laughing, ‘‘She is waiting until they are in good con- 
dition.” Such was the case. In a few days the marauder 
lifted up a tile, and did not replace it; she thrust her 
head into the hole, and reappeared, holding a young 
pigeon, which she devoured forthwith. This is not all ; 
so methodical was the cat that she never took more 
that two pigeons, but one evening, when she was about 
to seize her dinner, the coveted prey sprung from the 
nest and flew away. The cat took an attitude of indefinable 
stupefaction, but soon recovering she made a complete 
raid under all the tiles, and in the morning we found in 
the bell-tower the remains of ten young pigeons. 

CockcHaFErs 1n Autumn.—M. Dufeu (La Nature) 
states that he has this year found cockchafers during 
the month of September, their usual time of appearance 
being inMay. When digging in his garden at Varenne- 
Saint-Hilaire (Seine), he has just found one at the depth 
of eight inches. 

tS 

THE SHEEP FLY (LUCILIA SERICATA). 

EVERAL instances are known of a change, gradual 
or sudden, in the diet of an animal species not by 

any means due to a deficient supply of what the older 
zoologists would have called its ‘‘ natural food.” Semper 
relates in his work on “ The Conditions of Existence of 
Animals,” that sea-gulls have been known to cease prey- 
ing upon fish and feed upon grain. On the contrary, 
bats have in South America taken to fishing instead of 
pursuing moths. 

The New Zealand parrot (esfor mirabilis), formerly 
nourished itself on the juices of plants and flowers, but 
has now developed an amazing propensity for sipping the 
blood of sheep. : The blue-nosed baboons of South Africa 
are occasionally guilty of killing and devouring sheep. 

Similar changes of habit are met with more fre- 
quently in insects. Considerable attention has been 
latterly attracted to a small carrion-beetle (S7/pha atrata) 
which has turned vegetarian, and proves very destruc- 
tive to the mangel wurzels and sugar beets. A very 
curious case of this kind is described by Ritzema Bos, 
in the Biologisches Centralblatt and the Naturforscher. A 
well-known fly (Lucilia sericata) has become a dangerous 
parasite of sheep, by a change in its food during the 
larval stage. 

Like the maggots of many Muscide the larve of 
Lucilia sericata generally lived in dung, or in the flesh of 
dead animals. Karsch considers the species in question 
as a genuine blow-fly, whilst Ritzema Bos has found its 
larvee able tolive in sheep’s dung. In many districts of 

the Netherlands, the maggot now infests the flesh of 
living sheep, and in seasons favourable to its develop- 
ment, it occasions a really formidable epidemic among 
them. This new plague is most to be dreaded in the 
luxuriant marsh-pastures of North and South Holland, 
Friesland, and Groningen, whilst on poor, sandy, and 
heathy soils the sheep suffer little. According to Ritzema 
Bos the flies are induced to deposit their eggs in the ex- 
crement which often adheres to the wool of sheep. Less 
frequently do they attack parts of the animal which are 
free from such impurity. In ovipositing, the fly alights 
upon the body of the sheep and fixes its eggs to the 
wool in groups of ten to twenty, until about 500 have 
been deposited. Their development depends on the 
weather, but it takes from twenty to forty hours, when 
the maggots, closely resembling those of the blow-fly, 
creep out and reach their full growth in from fifteen to 
twenty-four days. The larvz then leaves the body of the 
sheep and falls to the ground. Here it remains lying 
among the grass of the pasture, and is transformed into 
a pupa. Several generations succeed each other in the 
course of the summer, and the larve of the lastgeneration 
probably creeps into the ground and pass the winter 
their as pupe. 

The symptoms of the disease produced in sheep by 
these larvze depend firstly in the irritating action of the 
larve upon the skin. The skin then secretes a serum- 
like, offensive liquid, which gives the wool a bad colour, 
and makes the hairs adhere together. The skin, in con- 
sequence of the grubs creeping over it and boring into it, 
becomes hot, of a blood-red colour and swollen. When 
the mature parasites have left the sheep, the superficial 
inflammation heals, though the wool falls off in conse- 
quence of the elimination of the thickened layers of the 
epidermis. Most commonly, however, the injury 
occasioned by the first brood of maggots is intensified by 
those of the following generations, and as there are flies 
all the summer which deposit their eggs, the disease 
grows constantly worse. It extends not merely forwards 
from the hind-quarters of the sheep, but the larvze pene- 
trate deeper and deeper, not merely into the subcutaneous 
cellular tissues, but into the muscles, which they mine 
and consume. 

The occurrence of this maggot-disease in the Nether- 
lands cannot be traced with certainty, though it seems 
to have been first observed about 1860. An alleged 
introduction from England (!) cannot be demonstrated, as 
the disease attacks all races. It is rather to be assumed 
that the fly, which is a native of the continent of Europe, 
has assumed parasitic habits in the Netherlands in the 
manner already described. Hitherto sheep have not 
been attacked in this mannerin Germany. This deserves 
notice, as the fly, which is described as rare by Karsch, is 

| now very common in North Germany, Whilst the zoolo- 
gical collection in Berlin till lately possessed only two 
specimens from Styria, it is now caught freely on putrid 
flesh laid as a bait. Hence the question arises whether 
Lucilia sericata, as well as Sarcophila wohlfahrti, may not 
be concerned in the numerous cases of Myasis in man 
which have been observed in Europe. } 

The common lurid green Lucilia cesar and Lucilia 
sericata, likewise of a green colour, are distinguished 
chiefly by the position of the eyes in the male. InZ. 
cesar they almost touch on the head, whilst in L. sericata 
they are separated by a black line. The females are 
distinguished by the frontal line, which in ZL. c@sar is 
black, but in L. sericata grey-brown and narrower. 
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WORK FOR NATURALISTS’ CLUBS. 

IV.—LEavVEs. 

OLLECT a number of leaves of various kinds, 
deciduous and evergreen, long and round, simple 

and cut. Elder, laurel, hyacinth, lilac, tropzeolum, ash, 
horse-chestnut, and grass will make a good selection. 

Notice the effect of situation upon the form of the 
leaves, Social plants, such as grasses and daffodils, 
have often narrow leaves, which do not shade one 
another too much. Here and there a masterful intru- 
der, like the daisy, dandelion, or shepherd’s purse forces 
its way in among them, forming the selfish arrangement 
known as a rosette. A circle of broad leaves pressed 
tightly against the ground keeps a clear space which com- 
petitors cannot enter, If you cut out the root you will 
see how effectually the rosette-forming plant keeps its 
little patch of ground to itself. Leaves carried upon the 
boughs of trees are often much divided, so as to bend 
and fold together in a high wind. Floating leaves and 
leaves of marsh-plants are usually of very simple out- 
line, for they have few competitors, and are little liable 
to get in one another’s light. Submerged leaves are 
generally cut into narrow segments, but the reason is 
not very clear. Some naturalists suppose that they need 
to expose as large a surface as possible, in order to 
extract the minute proportion of carbonic acid dissolved 
in a vast bulk of water. Lubbock (“‘ Flowers, Fruits, and 
Leaves”) and Grant Allen have discussed the shapes of 
leaves in a very interesting and profitable way. 

The surfaces of leaves give a wide scope for observa- 
tion and discussion. How much there is to tell about 
hairs! There are glandular hairs to catch or deter small 
creeping insects ; hairs set in weels, as effectual a pro- 
tection against young animals as a spiked palisade 
against roving boys; hairs which keep off browsing 
quadrupeds, like the hairs on some common grasses, 
which cattle never touch; then there are hairs which 
keep the little drops of moisture (dew-drops, for ex- 
ample) from dispersing, and force them to run together 
into big drops, which roll down the channelled leaf- 
stalk, and so wet the earth about the roots ; lastly, there 
are hairs which, like those of the nettle, are poisoned 
stings. We forget the vexation of the nettle-rash when 
we observe the ingenuity of the mechanism by which it 
is caused. The nettle-hair is provided with a brittle 
and pointed siliceous cap, which breaks off in the wound. 
Then the poison is able to flow out through the tubular 
hair from a reservoir at its base, and aggravate the tiny 
puncture. We cease to wonder that nettles are let alone 
by nearly all animals except jackasses, when we con- 
sider how admirably it is protected. The success of the 
invention is attested by the number of fraudulent imi- 
tations. Ever so many “dead nettles,” plants with the 
outward form of the nettle, but innocent of offence, 
profit by their artful resemblance to the dreaded stinging- 
nettle. Z 

But we must get away from the hairs of leaves, 
if our article is to keep within any reasonable limits, 
Kerner, on “Flowers and their Unbidden Guests,” is 
well worth looking into on the subject of defences 
against gnawing insects. The leaves of evergreens are 
protected by their glossy surface from rain and dew, 
which might freeze upon them, to the great injury of 
the tissues within. Halfmelted snow cannot be kept 
off so easily, and this, followed by frost, is sometimes 
very deadly. 

The stomates of leaves are easily found. Notch the 
surface of a succulent leaf, say hyacinth, with a razor or 
sharp knife. Then catch the edge of the surface be- 
tween the blade and the thumb. Strip off a small piece 
of the epidermis, and mount in water. If the air- 
bubbles are troublesome, momentary warming over a 
spirit-lamp, or the addition of a drop of alcohol, will be 
useful. Common books describe the structure of the 
stomates, but they often give a mistaken account of their 
use. The stomates serve for the regulated escape of 
water-vapour, not for the absorption of gases. It has 
been experimentally proved that the upper surface of the 
leaf absorbs quite as much carbonic acid as the lower, 
and yet it is the lower which carries nearly all the 
stomates. The mechanism for regulating the orifice of a 
stomate depends upon the power which the guard-cells 
possess of rapidly absorbing water when stimulated by 
sunlight, and upon the ease with which they give up 
their water in the dark. A simple model will make the 
action of turgidity in opening the stomate quite obvious. 
Fix to an upright board a loop of good indiarubber 
tubing. One end of the tube is to be clamped to the 
board, so as to hold and close it at the same time. 
Secure the top of the loop by a hook and pass the other 
end of the tube through a brass tube, tight enough to 
prevent it from slipping, but not so tight as to choke the 
passage. The two limbs of the tube should be drawn 
into a parallel upright position, when they will roughly 
represent the guard-cells of a closed stomate. Now pass 
the open end over the nozzle of a water tap (if a good 
pressure is at command) or of an oxygen bottle. Apply 
the pressure gradually, and observe how the two limbs 
of the tube separate from each other as they become 
distended. 

Then sections through leaves and leaf-stalks will, of 
course, be studied. Bower and Vines’ ‘“ Practical 
Botany” may be recommended as a useful guide to the 
demonstration. The epidermis, with its hairs and 
stomates, the palisade cells towards the upper surface (in 
“bifacial”” leaves), the spongy tissue towards the lower 
surface, the air-spaces, and the vascular bundles, will 
easily be made out in a good, thin section of the leaf. 
The palisade-cells, set at right angles to the surface, 
permit the chlorophyll-corpuscles to avoid exposure 
to an over-intense light by ranging themselves along 
the side walls of the cells. If we were troubled with 
a light too intense for our eyes, and had no notion of 
making window-blinds or curtains, we should probably 
alter the shape of our rooms, especially if bricks were 
semi-transparent, like cell-walls. We should build long 
and narrow rooms, lit only at one end, and take care 
not to sit facing the light. This is what the chlorophyll 
corpuscles do, and the palisade-cells give them every 
facility for executing the manceuvre. Observe that 
upon the very same tree, leaves fully exposed to the 
light become thickened, while those that are half-shaded 
remain thin as fine paper. The difference is very appa- 
rent in the beech. By thin sections, it can be shown 
that the thick leaves have three or more rows of pali- 
sade cells, the thin leaves often only one. Where a leaf 
is exposed to full light on both sides, as is the case with 
the erect leaves of the hyacinth or daffodil, it becomes 
“centric,” 7.¢., palisade-cells are formed on both sides. 

In the Jeaf-stalk, notice the vascular bundles, the 
tough and elastic collenchyma (cells with thickened 
angles), and the air-spaces. If a good section is got, 
it will be vastly improved by treatment with Schultze’s 
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Tluid (iodised zinc chloride). Observe that the air- 
Passages extend continuously through the leaf and leaf 
stalk. Gather a long-stalked leaf, ¢.g., of buttercup ; 
put the leaf into the mouth, close the lips upon it, 
and pass the cut end into a beaker of water. Blow 
hard, and a stream of small bubbles will issue from 
the end of the stalk. At the base of the leaf stalk may 
often be seen a pulvinus, or cellular cushion, which 
causes the daily movements of erection and drooping. 
Under the stimulus of light the cells become turgid, and 
erect the leaf. In the dark, water is given off, and the 
leaf droops. The interesting chapter on the “Sleep of 
Leaves,” in Darwin’s ‘‘ Movements of Plants,” should be 
consulted on this point. In the sensitive plant, large 
pulvini are found, not only at the base of every leaf, but 
of every leaflet, and mechanical irritation, as well as 
darkness, can excite the unequal turgescence which 
makes the whole arrangement collapse. 

The different sorts of specially modified leaves cannot 
be described in our brief notes, but we may at least 
enumerate the leaves which serve as traps to digestive 
organs (pitcher-plants, sundews, pinguicula, utricularia), 
and the leaves which become transformed into tendrils, 
spines, or glands. Leaf-arrangement, leaf-folding, leaf- 
colours are mentioned only to show how inexhaustible is 
the subject. 

SSE 

Meviews, 
Planetary and Stellar Studies; or, Short Papers on the 

Planets, Stars and Nebule. By John Ellard Gore, 
F.R.A.S., M.Ri.A., F.R.G.S.I. Londen: Roper 
and Drowley. 

Mr. J. E. Gore, who must not be identified with another 
scientific author, Dr. Robert Gore, F.R.S., has here fur- 
nished us with an exceedingly able account of the 
heavenly bodies, and certain collateral subjects. 

In the brief Introduction the author refers to the 
accuracy of the observations of the ancient Chaldean and 
Egyptian astronomers, who, though not possessed of 
telescopes, had the advantage of an atmosphere far more 
transparent than that of Western Europe. He then 
proceeds to a description of the planets. When speaking 
of Venus, he refers to the strange notion prevalent in 
November and December, 1887, that this planet was a 
return of the “ Star cf Bethlehem.” He concludes that 
Venus has no satellite of a size sufficient to be visible 
with our telescopes. On the alleged mountains of Venus 
the author is silent. 

Next comes Mars,a planet which has latelyexcited much 
attention on account of his “canals.” On their nature Mr. 
Gore gives no opinion. He mentions that the areas of 
land and water on the surface of this planet are about 
equal, and he is of opinion that from the close proximity 
of the satellites to the body of the planet they will have 
little efficacy as illuminators, and from their small size 
they can produce but feeble tides in the seas. 

In considering the planet Jupiter we find mention of 
the probable high temperature of this planet, of the red 
-—possibly incandescent—spot on its disc, of the 
enormous depth of its atmosphere, and of the coincidence 
in time of occurrence between its spots and those of the 
sun. : 

Saturn, Uranus and Neptune are all noticed in due 
course, but there is no mention of the suspected existence 
of one extra-Neptunian planet if not more. 

SCIENTIFIC NEWS. 415 
It will be noticed that in his account of the solar 

system, Mr. Gore makes no mention of the two, to us, 
most conspicuous bodies, the sun and the moon. 

In his eleventh chapter the author examines the double, 
triple and multiple stars, the number of which is now 
found greater than it was formerly supposed. The 
phenomena of the variable stars are next considered, and 
the current explanations are mentioned, none of which 
the author thinks fully satisfactory. Under “nebulz ” 
the author recognises the fact that spectroscopic observa- 
tion proves many to be accumulations of glowing gas, 
thus giving strong confirmation to the celebrated “ nebular 
hypothesis.” 

In speaking of the distance of the fixed stars, the 
author refers to the opinion of the late Mr. Proctor, that 
the brilliancy of a star is no test of its distance, and that 
the more conspicuous of these bodies owe their greater 
brightness, not to relative proximity to the earth, but 
to real superiority in size. 

One of the most interesting sections of this work is 
that dealing with the ‘‘ Great Pyramid and the Precession 
(erroneously written procession in the Table of Contents) 
of the Equinoxes.” Certain “ astronomers and physicists, 
including the Abbé Moigno (the late distinguished editor 
of Cosmos and Mr. Piazzi Smyth), contend that the 
builders of the pyramid ascribed to Cheops, embodied 
in this vast structure a number of the most important 
scientific data. Among other things, it is said that the 
precession of the equinoxes is indicated by certain of the 
measurements of the pyramid. This phenomenon, z.e., 
the rotation of the pole of the equator round the pole of 
the elliptic in a period of 25,000 years, is due to the 
revolution of the sun around some central body in that 
period cf time. This supposition the author shows to 
be erroneous. 

Under “‘ Changes in the Stellar Heavens,” Mr. Gore 
treats of the observed motions of the so-called fixed 
stars, and also of the appearance, often sudden, of stars 
periodically unnoticed. Thus, that observed by Tycho 
Brahé in 1573, was visible even in daylight, but within 
five months it disappeared to the naked eye. Its light 
was at first white and extremely bright, then in suc- 
cession yellowish red, and lastly, of a pale-livid colour. 
Similar, if less striking, cases have repeatedly been ob- 
served by eminent astronomers. 
We regret that we cannot, on account of space, pro- 

long our examination of this most interesting work. We 
must regard it as at once readable and accurate, and we 
most commend especially the author’s judicial reserve on 
points not proven. 

Proceedings of the Bristol Naturalists’ Society, New 
Series, Vol. V., Part 3 (1887-8). Bristol: The 
Society. 

This volume contains much matter which was well 
worth putting on record. Professor C. Lloyd Morgan 
contributes an interesting memoir on “Elimination and 
Selection.” A propos of Mr. A. R. Wallace’s critique of 
the phrase ‘‘natural selection,’ Professor Lloyd Morgan 
suggests provisionally the use of the phrase “ natural 
elimination.” He remarks that “too little importance 
has, perhaps, been attached of late years to the mental’ 
element in evolution. In Lamarckism it took a foremost 
place. In the reaction against Lamarckism the mental 
element fell into the background. But those naturalists 
who have kept abreast of philosophy are more and more 
coming round to the view that mind and body are indis- 
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solubly connected ; that the mind does not act ab extra, 
but is an integral and essential part of the organic whole.” 
He admits that we are still in the dark about origins, 
Elimination originates nothing. Selection originates 
nothing. We are thrown back upon variation, bodily 
and mental, as the origin. But how originates this 
variation? In response to surrounding conditions. 
True; but how ? 

Mr. A. J. Harrison, M.B., furnishes a paper on “ Seals 
and their so-called Ballast Bag.” He proves that the 
alleged “ballast-bag” is merely the stomach, and he 
gives us very satisfactory evidence that the stones 
swallowed are not to serve as ballast, but to aid in the 
comminution of the food in the stomach. ‘“ Seals seize 
their prey greedily, and swallow it rapidly, their 
trenchant teeth not being adapted for much mastication ; 
but the presence of a number of round smooth bodies 
in the stomach, such as these pebbles, would assist very 
materially in breaking up the food.” 

“The Crossing of Ferns,” by Colonel Arthur M. Jones, 
is alsoan important paper as containing definite evidence 
on the fertility of hybrids. It was indeed pronounced 
“Can established fact” by Sir Joseph Hooker in a letter 
to Mr. E. J. Lowe, written in 1884. The latter gentle- 
man succeeded in raising a hybrid between Polystichum 
angulare and P. aculeatum. The hybrid has been proved 
by Col. Jones and others to be easy of reproduction from 
spores. 

At a meeting of the Entomological Section of the Society 
there was exhibited a hermaphrodite specimen of 
Odonesies potatoria, one side being male and the cther 
female.- The contrast between the two antennz was 
remarkable. We find, however, no indication that the 
insect was dissected. Another exhibit was a hybrid 
between two well-known hawk-moths, Swmerinthus populi 
and S. Ocellatus. 

The Midland Naturalist. September, 1888. 

This issue contains a very interesting paper by the 
Rev. H. H. Slater, entitled “Insularity,” though its 
bearings would scarcely be inferred from the title. It 
is substantially a condemnation of that peculiarity among 
our naturalists which we have elsewhere felt bound to 
protest against as the “ British mania.” Our readers 
are, of course, aware that a multitude of ornithologists, 
entomologists, and botanists confine their collections and 
their studies to the fauna and flora of the United King- 
dom. For a British or alleged British specimen of some 
rare bird, or egg, or insect, they are willing to pay con- 
siderable prices, whilst an identical specimen, caught or 
found on the other side of the Channel, they will scarcely 
accept as a gift. It has often been shown that no 
similar feeling prevails in any Continental country. A 
French entomologist may be exceedingly careful to put 
on recor the locality of any specimen which comes into 
his hands, but he will not attach a higher value to it 
for having been caught in France rather than in Belgium, 
Germany, Switzerland, Italy, or Spain. Ithas also been 
pointed out that this same craving for British speci- 
mens is one of the main causes contributing to the 
extirpation of our finest birds and insects. 

Mr. H. H. Slater argues against the British mania on 
the ground that Great Britain does not form anything 
like a natural zoological or botanical region. Had Britain 
been separated from the Continent by a deep sea, as is 
Madagascar from Africa, we should have had an inde- 
pendent fauna and flora the peculiarities of which, in 

contrast to those prevailing on the European mainland, 
would probably have been most instructive. The author 
adds, most justly : “ We should undoubtedly have a far 
higher claim to the possession of true scientific know- 
ledge if we were to confine our attention to one moderate- 
sized genus of mammalia, birds, insects, mollusca, or 
plants, and work out the distribution of that genus in 
the world zoologically (or, in the case of plants, botani- 
cally) and palzeontologically, and familiarised ourselves 
with every member of that genus, its area, economy, 
habits, and uses, than by ever so general a study of the 
whole class as exemplified only in Britain.” 

Will any of the younger naturalists included among 
our readers take this advice ? 

The author asks, further, why, in these days of easy 
and cheap travelling, we hear of so few botanical, ento- 
mological, and geological trips on the Continent? We 
might further ask, why do the multitudes, whom busi- 
ness or pleasure call to the Colonies, not do something 
there for natural science ? 

Forest Culture and Eucalyptus Trees. By Ellwood 
Cooper. San Francisco: Cuberry and Co. 

This little work consists of several district portions, 
very unequal in their value. The author’s lecture on 
the cultivation of the Eucalyptus, in California, may be 
of great interest to the inhabitants of the United States, 
but will excite little curiosiiy elsewhere. At the same 
time we cannot help asking whether the sanitary value 
of these trees is quite as high as is popularly supposed. 

It is said that the experiment tried in the Pontine 
Marshes has given very doubtful results. 

The three essays, or lectures, delivered by Baron 
Miller, F.R.S., the Government Botanist for Victoria, 
one on “Forest Culture in its Relations to Industrial 
Pursuits,” another on the “ Application of Phytology to 
the Industrial Purposes of Life,” and the third on 
“ Australian Vegetation,” are of great importance, es- 
pecially as in their original form they are not easily met 
with. We have never seen the policy, or rather, the 
necessity of maintaining the forests enforced at once so 
practically and so philosophically. The two other 
lectures show the resources and the capabilities of 
Australia, and explain how they may be developed. 

The concluding portion of the book, an account of the 
Santa Barbara College, in California, derives its sole and 
slender connection with the rest of the contents from the 
circumstance that Mr. Ellwood Cooper delivered his 
lecture on the Eucalyptus before this college. 

SSS 

Abstracts 
of Yapers, Wectures, etc. 

YORKSHIRE ASSOCIATION OF SANITARY 
INSPECTORS. 

Arthe quarterly meeting held Sept. 27th, at Bradford, 
Mr. William Warner (Nottingham) read a paper on 
“Destructors and Refuse Furnaces,” in which hesaid the 
development of this burning method had been no easy 
matter, and at the present time it had to fight many 
severe battles. If they analysed the opposition in the 
council chamber, at public meetings, or in the House of 
Commons, they could not find any just or reasonable 
cause to stop its progress; indeed, a careful study of 

| the points raised would show to the unprejudiced mind 



Oct. 19, 1888.] SCIENTIFIC NEWS. 417 
that all these objections were raised without foundation. 
It had been proved beyond doubt by competent authori- 
ties that the method was the best and only safe one to 
prevent the propagation and spread of infectious diseases. 
Yorkshire was one of the first to enter the field and 
show the world the shrewdness of its inhabitants: 
Leeds had its first destructor built in 1877, and 
it appeared to have sufficiently satisfied the Cor- 
poration of that town, as a second was built in 1879. 
In 1881 the system was taken up with great spirit, 
but in 1883 no new destructors were adopted, a circum- 
stance probably accounted for by threatened injunctions 
in some of the towns where the furnaces were in opera- 
tion. After an examination of the evidence of the best 
medical authorities, one was led to imagine that it 
could not be possible to obtain a verdict against the use 
of furnaces for burning refuse if constructed upon 
experienced principles. At a recent Local Government 
Board inquiry Inspector Tidy stated he considered the 
destructor, with the cremator, an enormous advantage in 
sanitary work. Professor Wanklyn, in a report on the 
subject, gave the results of his investigation, and stated 
that ‘‘at these temperatures, and in presence of the 
accompanying air, all septic poisons are destroyed, and 
organic compounds are resolved into carbonic acid, water, 
and nitrogen gas; only the minutest traces of empyreu- 
matic products could survive and pass away through the 
shaft into the general atmosphere. No harm to the 
health of the community is to be expected or feared from 
these products.” Considering the valued opinion of medi- 
cal authorities, why did they hear objections to the system 
on sanitary grounds ? Why did they have agitation and 
threatened lawsuits? He attributed the objections to 
reasons which might be summed up as follows :—rst. 
Supposed depreciation of property in the neighbourhood 
where destructors are erected. 2nd. The traffic in refuse 
to the destructor depots. 3rd. Prejudice and individual 
causes. The first objection might be explained in assum- 
ing that people would not live where they were subjected 
to a nuisance or injury to health caused by noxious gases 
emitted from the burning ; but it had been proved by ex- 
perience that houses were equally well let in the neigh- 
bourhood of such furnaces, and that people who lived 
near them did not leave their homes to find a more 
ozonised atmosphere. The second objection might be 
formed with substantial reason in some towns, where 
the collecticn of refuse was let by contract. But the 
contract could be let under stringent regulations or even 
with more satisfaction done by the local authorities them- 
selves. They could show by the evidence of medical 
men that where destroyers had been started the death- 
rate had been reduced. He described destructors which 
had been patented, and the cost of some of those which 
had been constructed. Taking the results generally, a 
chimney 160 ft, high was found very suitable, and its 
internal dimensions should be determined in accordance 
with the number of cells employed, and the probable 
rate of refuse treatment. A chimney this size with 
moderate foundations and good levels on site, could be 
built with a 6-cell destructor for about £3,000; but if 
they took the cust of several which had far exceeded 
proportionately that expenditure, the system would show 
itself favourably against other methods. Another im- 
portant financial feature was formed by the high tem- 
perature produced in burning refuse, where sufficient 
power was found to do useful work after leaving the 
cells. At Leeds, Bradford, and Heckmondwike it was 

utilized during the daytime to grind the clinker into 
mortar, which was a good source of revenue to the Cor- 
porations. Batley proposed to work their sewage 
machinery as done at Ealing. There was no town, with 
the exception of Warrington, that used its power to the 
fullest extent. The amount of power available depended 
upon the construction of the furnaces, the quality of 
refuse, and regular method in working. Taking an 
average basis, Leeds was capable of producing 120-horse 
power from their 20 cells in winter, or if they calculated 
the consumption of 3lb. of coal to each horse and coal 
at Ios. per ton, they saved the actual value of £500 
per annum in heat alone. He had shown how they 
had collected and burnt the refuse, and _ utilised 
the products of combustion, but there was another 
part of the system which must be taken into account. 
The refuse consisted of mineral and organic matter, 
with moisture ; the former was not combustible, and 
would not reduce in bulk, but when acted upon by 
the heat it changed its form, and was fused into hard 
clinker. The organic matter with carbon, left a small 
residue of ash, and the moisture was evaporated entirely 
during the process. The component parts of the clinker 
were naturally hard, and when in a fused state were 
serviceable for many purposes. When broken up and 
mixed with lime or cement, it would stand as concrete 
for the best foundations; it was used extensively for 
forming road bottoms, and some towns obtained good 
saleable mortar by grinding it with lime and water in a 
mortar pan. In the year 1886 Leeds received £394 
for mortar, Bradford £1,204, and Bolton £1,757. The 
fine ashes produced from refuse furnaces were ex- 
tensively used for bedding granite stones in roadways 
and pleasure ground foot paths, and the fine dust from 
the flues had found a market with farmers. If a town 
could utilise the whole of the clinkers, fine ashes, and 
flue dust, it would not only pay for the cost of burning 
and the repayment of capital expended on the plant, but 
would also produce a revenue to aid the necessary cost 
of collection. He did not see why this point of per- 
fection should not be reached. Referring again to the 
question of situation, he observed it was said that destruc- 
tors should be erected outside a town, and some distance 
from dwellings, but his experience was that the greater 
number of complaints were received in those towns 
where the turnaces were thus situated. He believed 
that if a destructor of the latest type could be built 
during a night, unseen, and put to work without the 
knowledge of the surrounding inhabitants, no one would 
detect any difference, and no one would complain. 
Would health towns like Buxton and Bournemouth 
tolerate anything said to approach a nuisance? At the 
latter town it was considered a support to health, and 
a sight to be seen by its visitors. The destructor was 
erected within a stone’s-throw of houses whose rents 
were from £400 to £500 per annum, and worked with- 
out inconvenience to the occupiers. In conclusion he 
advised them to induce their committees to select 
a site where there was ample space, not only for the 
furnaces with their probable extension, but have suffi- 
cient ground to enable the workmen to perform their 
duties with the best results, and due consideration for 
their comfort. Let them also provide good stores znd 
ample water supply, and prevent as far as possible, 
sanguine inventors from experimenting with them, 
either at their own cost or the Corporation’s, and thus 
miss the probable chance of failure. 
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WOOLHOPE NATURALISTS’ FIELD CLUB. 
Ar the last meeting, the Rev. M. G. Watkins, M.A., read 
a paper on ‘‘ The Migration of Birds,” in the course of 
which he said :—This subject is best divided into two 
parts ; first, the history of and the views which have been 
held on migration ; secondly, the phenomena of migration 
and the general laws connected with it. 

The least observation showed men from. the 
earliest times that certain birds arrived and departed at 
certain seasons. The first writer to take a scientific 
interest in migration, whose speculations indeed were 
not superseded for more than 2,000 years, was Aristotle. 
He notes the analogy between the migration of fish and 
of birds, and is the earliest writer to name the double 
migration of birds, from the autumnal cold into warmer 
regions, and from summer warmth again to colder 
countries. Cranes, he says, fly facing the wind, which 
is now found to be more or less the case with all birds. 
He has discernment enough to pronounce that the fable 
of their carrying a stone with them for ballast is untrue. 
Quails cannot fly with ease in showery weather, hence 
they utter their call to each other as they fly, being in 
difficulties. On their outward journey they have no 
leaders, but on their return they take with them the 
quail-mother (probably the landrail), the long-tongued 
bird (perhaps the greenshank), the night owl, and the 
ortalan. The latter calls to them through the night. 
Cranes, too, choose a leader, and rest all night on the 
ground during their migrations, with their heads under 
their wings, and standing on one leg in turns, while the 
leader, with eager neck, listens and looks out and gives 
notice in case of alarm, 

The Roman Pliny, 300 years afterwards, is much 
more credulous. He repeats these stories of the crane. 
“Some birds,” he states, ‘‘ make voyages over sea and 
land to see strange countries.” Quails settle at times in 
great numbers on sails and masts, thus bearing down 
the ships and sinking and drowning the sailors, They 
choose companions to go with them, especially the 
“ slottis.” “This bird,” says Pliny, in his quaint fashion, 
‘Cis very forward at the first setting-out (as being desi- 
rous to be a traveller, to see far countries and to change 
the aire), and the first daies journey he undertaketh with 
pleasure, but soone finding the tediousnesse and paines 
in flying, he repents that ever he enterprised the voiage. 
To go backe again without company he is ashamed, and 
to come lag behind he is as loth ; howbeit for that day he 
holdeth out so-so, and never goeth further; for at the 
next resting-place that they come unto, he faire leaveth 
the company and staieth there, where lightly he meeteth 
with such another as himselfe, who the yere before was 
left behind. And thus they do from time to time, yere 
by yere.” 

The first author to examine bird migration with a 
scientific eye was undoubtedly Gilbert White, just a 
century ago. He gives lists of summer and winter 
migrants, with the times when the birds arrive or depart, 
shows that food supplies are not the only cause of 
migration, and that birds cross usually at the points 
which give the shortest sea-voyage. But his sight was 
clouded by the tenacity with which he clung to his 
belief in the hibernation of birds’ Many theories have 
since his time been enunciated by Weissman, Palmen, 
and others, but the first requisite on which to found a 
safe judgment, abundance of varied observations on 
inigration, was wanting. The influence of Darwinism, 
too, has rendered it almost necessary for his disciples to 

assume that not instinct, but experience, not indeed the 
experience of the individual but of the species, com- 
pelled and guided migration. Ten years ago, there- 
fore, it might be said that our scientific horizon with 
respect to migration was almost where it was in the 
time of White of Selborne; that is, our knowledge of 
the subject had practically not advanced for a century. 

In 1879 a conviction had entered the minds of many 
bird students that without more accurate observations 
and abundance of them from all quarters of Great 
Britain, no definite conclusions respecting the phenomena 
of migration could be reached. A committee was in that 
year appointed by the British Association (which soon 
obtained the aid of the Trinity Board) to investigate and 
register the phenomena of migration round our coasts. 
The plan adopted was to issue circulars inviting light- 
house-keepers to note and forward to the committee any 
particulars of birds coming or going by day or night, and 
especially of any which accidentally killed themselves by 
striking against the lanterns. Sometimes as many as 200 
birds in a night are killed on a lighthouse, chiefly land 
birds ; marine birds seem to have acquired more expe- 
rience. Starlings strike in the greatest numbers, wood- 
cocks usually one at a lime. Many of the lighthouse 
men have now become expert in identifying birds, and 
enjoy registering them. At the close of the year the 
schedules are sent back to the committee, who then pro- 
ceed to tabulate, and, if possible, draw conclusions from 
them. The annually published volumes containing these 
deductions are of deep interest to all lovers of birds. 

Birds, as a rule, it is found, follow the coast-lines in 
their migrations, One common route is across the 
Straits of Gibraltar, thence along the western shores of 
the European continent. Another route leads by Malta 
and Sicily to the shores of Italy and thence by the 
Riviera. A third leads over the Alps into Ausiria and 
Germany. Birds come across to England either from the 
North Sea or by the shortest way across the Channel. 
In the former case they generally fly over and sometimes 
halt at the little island of Heligoland, and there some of 
the most unexpected captures have taken place, while 
careful watch has been kept upon all birds which pass 
over. In a favourable season the number of these is very 
great. A competent ornithologist, Herr Gatke, fortunately 
lives there, and science owes much to his observations. 
Almost all the birds of Europe and Northern Asia 
migrate more or less, and, says Mr. Seebohm, “ we may 
lay it down as law, to which there is probably no excep- 
tion, that every bird breeds in the coldest regions of its 
migrations.” He too regards migration as “a fact in the 
history of birds of comparatively modern date.” It has 
often been debated what is the true home of migratory 
birds, whether the country in which they breed or the 
land they adopt as their winter quarters. The prepon- 
derance of evidence is, Mr. Seebohm thinks, largely on 
the side of the former theory; and he adds, “ the cause 
of migration is want of food, not want of warmth. The 
feathers of a Siberian jay or a Lapp tit are proof against 
any cold.” Yet the autumnal emigration from us depends 
partly on temperature, partly on the period when young 
birds are able to shift for themselves. Migration usually 
takes place at night, but larks have been seen on the 
Channel migrating by day. MHeligoland is probably not 
a hundred acres in extent, and its resident birds do not 
appear to exceed a dozen species, but its value to 
migratory birds as a resting place is so great that 
150,000 larks have been caught there in a single night. 
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“On the night between October 28th and 2gth, 1882,” 
Mr. Gatke remarks, “we have had a perfect storm of 
goldcrests, poor little souls, perching on the ledges of the 
window-panes of the lighthouse, preening their feathers 
in the glare of the lamps. On the 2oth, all the island 
swarmed with them, filling the gardens and over all the 
cliffs—hundreds of thousands ; by 9 a.m. most of them 
had passed on again” (“ Migratory Report,” 1882, p. 49). 
Birds when migrating dislike a favouring as much as an 
absolutely contrary wind, preferring a wind from the 
side. They appear to fly at a high elevation, and when 
they arrive at Heligoland to drop down as it were from 
the clouds. Mr. Seebohm supposes that they migrate by 
sight and not by instinct, but the gravest difficulties 
appear to me to beset the former theory. In the spring 
migration (of course I take for granted a knowledge of 
our spring and autumnal migrations) the adult males 
usually come first, then the adult females, next the birds 
of the year, then wounded or crippled birds. On their 
return various stragglers first come, then the young 
birds, and finally the old birds. “ The conclusion I came 
to,” says Mr. Seebohm, “‘ was that desire to migrate was 
an hereditary impulse to which the descendants of 
migratory birds were subject in spring and autumn, and 
which has during the lapse of ages acquired a force 
almost, if not quite, as irresistible as the instinct to breed 
in spring.” Here again allowance must be made for the 
prepossessions in the writers mind. ‘‘ Among true 
migratory birds,’ he continues, “it appears to be a 
general rule that the farther north a species goes to breed 
the farther south it goes to winter.” 

During the land migration, the same author thinks 
that birds travel slowly during unfavourable weather, 
and rest at night, but for a sea journey they wait for a 
favourable wind and then come over em masse. Mr. 
Cordeaux, a member of the Migration Co:nmittee, 
agrees with this. ‘(In the Cheviots,” he says, “1 have 
observed for two years in succession that the streams of 
small migrants from Scotland follow those main valleys 
which run nearest north and south, sticking closely to 
the lowest levels, where the brushwood and bracken 
beds offer greater privacy and security than the bare 
fell sides. Birds also, when migrating, follow from 
choice low-lying tracks of land and river-courses in 
preference to elevated plateaus and the summit-line of 
mountain ranges” (“ Migration Report,” 1886, p. 52). 
When birds cross the German Ocean, if fine they fly at 
a great height; if wet and cloudy they keep but a 
little distance above the waves. There is doubtless 
much mortality in bad weather, even among the larger 
birds, during their migration. The Lincolnshire coast 
during a gale has been found strewn with the dead 
bodies of the hooded crow. When countries are over- 
crowded with birds some appear to migrate for good and 
all into distant lands. The curious irruptions of 
the sand grouse into England in 1863, and again in the 
present summer, appear to be migrations of this nature. 

Migration, then, among British birds may be con- 
sidered as of three kinds. First, the regular stream of 
birds which come here in spring to breed and which 
leave us again in autumn, and again that similar 
stream which appears in October and leaves in February 
or March; next, the continuous migration of our com- 
mon birds, blackbirds, jays, etc. ; and thirdly, exceptional 
immigrations, such as that of the sand grouse just 
named. 

may be noticed that this movement has only been dis- 
covered of late years, and that the reports from the 
different lighthouses show constant examples of it. 
Thus a migration of the same kind of birds frequently 
occurs, but in opposite directions, across the North Sea. 
Crows, rooks, jackdaws, starlings, larks, sparrows, bunt- 
ings, and finches, have been noticed there crossing each 
other. Indeed, Professor Newton says, “ Hence we are 
led to the conclusion that every bird or the northern 
hemisphere is toa greater or less degree migratory in 
some part or other of its range.” Mr. Cordeaux takes 
blackbirds as an example of this tendency, and says: 
“Tn the autumn, during September, tho young of the 
year leave their summer quarters, and their place is 
shortly taken by others, likewise young birds, coming 
in October and November from districts which lie 
directly east or south-east of Great Britain. Should an 
English winter prove severe, or even partially so, our 
old birds will also leave, and in their place we have an 
influx of old blackbirds from the Continent, pushed 
forward from similar causes. In the spring the Con- 
tinental visitors disappear, and our so-called resident 
blackbirds come back to their nesting quarters. As far 
as our knowledge extends the normal conditions of 
locality and climate over the whole area are such as do 
not necessitate a regular interchange of the members of 
their respective avi-faunas. There is apparently no 
reason why our rooks, starlings, skylarks, and blackbirds 
should not be able to winter in England just as well as 
abroad ;” and he adds : “ Such are the ordinary pheno- 
mena of migration; a movement which is as regular and 
persistent as the flow and ebb of the tide.” And once 
more: ‘‘ Practically such birds as the lark and the star- 
ling are migrating all the year round.” The robin, too, 
seems almost always moving from woods to the vicinity 
of houses and back again, and even to far distant 
countries such as Africa. 

With regard to the third kind of bird migration—that 
which is local, occasional, and exceptional—it must be 
remembered that it is only so because we do not as yet 
see the full purpose which thus stirs so many birds at 
once. Doubtless, want of food is one great cause, or 
abundance of food in an unusual locality. Thus in 

| 1885 the abundance of Arctic ice brought down mollusca, 
entomostraca, etc., to more temperate seas, and so vast 

quantities of gulls were observed in the Firth of Forth 
feeding on them. Again, the sand grouse (Syrrhaptes 
paradoxus), which visited our shores this summer, 
‘(from the short time necessary for incubation,” says 
Mr. Tegetmeier, “and the rapid growth of the young, 
increases so rapidly that it may have been compelled to 
seek new pastures and to extend its range. It could 
not traverse northward for climatic reasons; eastwards 
its range is limited by the Pacific, southward is the 
larger bird of the same genus (S. Thibetanus), and it 
therefore preceeded westward.” Cold is another cause 
of abnormal migration. Birds are pushed on as it 
were by it from a bleaker into a more sheltered district. 
A large “and unusual influx of ring-ousels appeared 
at Spurn Point, Yorkshire, in May this year, and at the 
time of writing anabnormal migration of crossbills (Loxia 
curvirostra) is taking place from Germany. Some 
have appeared on the coast of Holderness, in York- 
shire, and one was captured and kept on board the 
light-ship at the Spurn for a week before it escaped. 
In a letter to Mr. Cordeaux, dated July ist, 1888, 

As for the continuous migration of common birds, it ; Mr. Gatke sends the following interesting notes of 
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the occurrence of the crossbill on migration in 
Heligoland :—“ Have you seen any crossbills (Loxia 
curvirostra) ? We are swarming here with them. Since 
the 16th of June there have been flights from ten, twenty, 
fifty—and sometimes all the hawthorns in my garden 
you know so well are crammed with them. There must, 
during some days, have been hundreds dispersed amongst 
the foliage. When they are feeding they remain quite 
dumb, and only when taking wing the whole chorus 
begins, calling ‘ ciit, ciit, ciit.’ I have just mounted an 
old male, almost as red all over as a male Fringilla 
erythrinus ; a few with white bars have been reported 
but I have not seen one. They are of all shades, from 
lemon to orange scarlet, and almost carmine, but 
the greater number, as you may fancy, are grey birds, 
but not a single striped young one amongst them. These 
birds are rather out of date; they are not regular visitors 
to this island, years intervene without any being seen, 
and when they do appear it has almost invariably been 
in August, with boisterous north-westerly winds and 
rain ; this year flight has been two months too early, 
and came with fine sunny weather. All are in excellent 
plumage—wings, tail, and all.” 

In conclusion, it may be noticed that what I have said 
refers merely to the phenomena of bird-migration. The 
motives in the little wanderers’ minds are still, and are 
long likely to be, an inscrutable mystery. We can only 
affirm that they proceed from a divinely-planted im- 
pulse, an évepyea, which in truth must underlie both 
use and wont on long experience in directing these 
hidden irresistible journeys over wide continents and 
waste seas. How this instinct or impulse works is a 
proper question for investigation by naturalists. Thus 
Darwin supposes that migration is due to long habits, 
originally awakened by the need of a distant search for 
food. Mr. A. R, Wallace’s view, however, holds that 
migration is one of the means of getting rid of the 
enormous surplus of bird population, as only a small 
number, he thinks, survives out of the vast crowds 

which seek to pass from one region to another. What 
this instinct is in itself is as fruitless a question as similar 
inquiries in human psychology. The more a lover of 
birds attempts to understand the motives which bids 
them change their skies or pass from the ken of man to 
the comparative obscurity of the woods, the more he is 
foiled. But the attempt to penetrate this great secret 
of bird life will assuredly fill him with ever-increasing 
wonder as he reflects on the resolution shown by even the 
feeblest birds in carrying out this law of their being— 
how such feathered atoms as the golden crested wren 
brave the rough nights and severe weather of the North 
Sea in October to reach our shores; how the sand 
martins, the smallest of the British swallows, do not 
scruple to commit their delicate forms at the same time 
to wastes of sea and leagues of land, in order to 
arrive at their winter homes. 

CuHELTENHAM NatuRAL SCIENCE SociETY.—The annual 
meeting took place on October 4th, when the President, 
Mr. Francis Day, C.1.E., read the annual address, and the 
election of President and Council for the ensuing year 
took place. Mr. Day was again chosen President. Mr. 
Day, in his address, reviewed the work of the past session. 
At the conclusion of the business of the annual meeting 
the first regular meeting was held, when a paper was 
read by Dr. Drew on “‘ Flight of Birds and Insects.” 

LiverPoot Mrcroscopicat Society.—At the meeting 
held on October 5th, Mr. J.C. Thompson, F.L.S., F-R.MS., 
was elected President for the year 1889. Mr. J. C. 
Thompson exhibited under the microscope and made 
some remarks upon some remarkable and little-known 
Cladocera, a genus of the Crustacea, which he had 
recently found at various depths in the Cumberland 
lakes. One of these—the Leptodora hyalina—is an ex- 
quisitely transparent creature about a quarter to half an 
inch in length, and has the appearance when alive of a 
minute fragile glass canoe rapidly beating its way through 
the water. He had found it in Grasmere, Easedale, and 
Thirlmere lakes, its presence in the latter possibly pos- 
sessing some interest in the near future to Manchester 
water-drinkers. The other forms Mr. Thompson ex- 
hibited were Bythostrephes cederstromis, Bosmina longi- 
rostris, an animal not uncommon in London drinking- 
water, and Hyalodaphnia kathibergensis, a most eccentric- 
looking microscopic crustacean, with an immense eye, 
surmounted by a long pointed head. An interesting dis- 
cussion followed, in which the President, the Rev. H. H. 
Higgins, Dr. Carter, and others took part. 

PenritH LiteRaARY aNnD SciEnTIFIC Socrety.—The 
annual meeting and conversazione in connection with this 
Society were held on October 4th, when there was a 
large attendance of members and others. 

Bristot Naturatists’ Sociery.—At the first meeting 
the Hon. Secretary showed a specimen of Staphylea 
pinnata, the bladder or bag nut, which he had seen grow- 
ing in the neighbourhood. Dr. G. Munro Smith gave a 
demonstration of apparatus used in physiological research. 
He first said that one of his objects in giving the demon- 
stration was to call attention to the fact that the Bristol 
Medical School possessed a laboratory and apparatus 
for physiological research, and he expressed a hope that 
Bristol would help generously in the contemplated 
increase of the medical school. 

Se 
TOTEM CLANS AND STAR WORSHIP. 
A PaPER READ By MR. GEORGE ST. Crair, F.G.S., BEFORE 

THE ANTHROPOLOGICAL SECTION OF THE BRITISH ASSO- 
CIATION. 

(Continued from p. 393.) 

T has been stated already that the word “totem ” appears 
to mean crest, mark, or sign; the Rev. Lorimer Fison 

says, a badge of fraternity. In Queen Charlotte Islands, the 
Huidas are universally tatooed, the design being in all cases 
the totem, executed in a conventional style. It is of practical 
use to prevent wrong marriages. 

Next, it may be observed, that if the totem-crest has an 
astral origin, we need seek no other origin of the worship of 
the totem animal. Plutarch long ago suggested that the 
worship of animals may have arisen from the custom of 
representing them on standards.* He was not far wrong if 
the animals were figured on the standards, because they were 
star-gods. The worshipper was created by his god. Prof. 
Sayce finds that a common phrase in Assyrian texts is this: 
“The man the son of his god”; + and of these deities, one 
is represented asa fish, another as an antelope, etc. As a 
parallel to the phrase, ‘‘The man the son of his god,” we 
have, in the Hebrew Scriptures, the Moabites called ‘‘sons 
and daughters of Chemosh” (Num. xxi. 29), and even 
Malachi calls a heathen woman the daughter of a strange 
god (Mal. ii. 11). Among the Arabs, the Kalb tribe consists 

* Lubbock’s ‘‘ History of Civilisation,” 252. 
+ Sayce’s ‘‘ Hibbert Lectures,” 244, 284. 
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of the Beni Kalb, z.e., sons of the dog.* In Peru, the Incas 
were descended from the sun, which was their god; and so, 
if the Indians of Peru, before the Incas, claimed descent 
from the fox, dog, lama, condor, eagle and puma, besides 
the serpent and several species of fish, itis no very violent 
supposition that these also were the names of celestial 
bodies ; in fact, we are told on the best authority} that, each 
of these species was supposed to have a representative or 
archetype in heaven. There were Greek houses descended 
from Zeus the eagle, and from other gods, while many of 
the gods had close association with animals, as Athena and 
the owl, Dionysus and the dolphin, Apollo and the mouse. 
Ihave no doubt that some of the gods of the Egyptians, 
such as the ram-headed Ammon, were zodiacal; and there is 
a passage in Plutarch which connects these gods with the 
military standards or crests. 

Since ‘then the totem animal was the representative of a 
stellar god, who was the progenitor and creator of all his 
worshippers, we can readily understand how the animal came 
to be reverenced, even to the degree of being worshipped. 

It becomes a principle that the totem animal is not to be 
injured, much less killed andeaten. The Australian will not 
kill the kangaroo, emu, or black snake, which is his totem, lest 
it should be his own protector, being, in fact, in the form of 
his god, and an incarnation of the deity. In New Caledonia, 
when a child tries to kill a lizard, the men warn him to “ be- 
ware of killing his own ancestor ?” The Osages believe them- 
selves to be descended from the beaver, and therefore will 
not kill that animal. Everywhere it is the same; a man does 
not eat the animal which gives name to his clan, does not 
clothe himself in its skin, and, if compelled by circumstances 
to kill it, asks pardon for the offence and purifies himself from 
the sacrilege. He will eat freely of the sacred animal of 
another clan, but the incarnation of his own particular god he 
would consider it a crime toinjure. Thus, inancient Egypt, at 
Apollinopolis, men hated crocodiles and never lost a chance 
of killing them, while the people of the Arsinoite nome dressed 
geese and fish for these sacred creatures, adorned them with 
necklaces and bracelets, and mummified them sumptuously 
when they died. The crocodile here takes the place of the 
pytkon, the enemy of Apollo, and therefore it is hated by 
the men of Apollo’s city; while every student of Greek 
mythology will allow that Apollo was a celestial god. 

It is a very natural arrangement that totem clans should be 
found localised in nomes or districts; and it follows from 
this localisation that the special god of the clan becomes the 
chief god of the district, while other deities of the country 
are not altogether ignored. We start with a small com- 
munity, all of whose members reverence all the gods of the 
Zodiac. We see them divide into twelve companies, which 
become totem clans, each especially associated with the 
worship of one deity out of the twelve, but they will retain 
for a long time a lingering regard for all the rest. 
Chzremon and the wisest priests of Egypt quoted, in 

support of their own opinions, those of the oldest Egyptians, 
whom they understood to acknowledge as gods, only the sun, 
moon and planets, the stars of the Zodiac, and those decans 
which are subdivisions of each zodiacal sign into three. 
These, they said, were the sovereign arbiters of destiny, 
which their fathers had honoured by sacrifices, and to which 
they had erected images.{ It was an ancient opinion that 
the division of Egypt into thirty-six nomes or provinces, was 
in imitation of these thirty-six decans, each of which had its 
protector. The heavenly guardians became the protecting 
deities of the Egyptian nomes, which took the names of the 
animals there revered,§ as the lion of Leontopolis, the croco- 
dile of Crocodilopolis, the wolf in Lycopolis, etc., while some 
of the deities were worshipped universally. In some places 
triads of gods existed; for example, Amen, Mut, and 
Chonsu, composed a triad at Thebes; and this may possibly 
have arisen through there being three decans to the sign. The 
connection between the gods and the beasts has been a puzzle 

* Journal of Philol., ix. 17, 80. \ 
+ Lubbock, who quotes Prescott, and Garcilaso de la Vega. 
{ Dupuis, ‘‘ Origin of Religious Worship,” 24. 
§ Dupuis, quoted in S, Wake, 261 ; Frazer 12, 37. 

to writers on Egyptian religion,* but I think this was its 
simple origin ; the living animals were symbols of the stellar 
gods, and the constellations may perhaps have received their 
animal names from their connection with the seasons and 
months of the year. In each nome the worshippers refrained 
from eating their own sacred animal. 

The tendency to separate clannish development, distinct 
forms of worship, and internecine religious wars, was sought 
to be met, as I conceive, by the strict enforcement of the rule 
that children should never belong to the same clan as their 
father. There were two ways of achieving this object, and 
it may be difficult to say which would answer best; one 
would be the Australian system of classes, in which //paz 
and Kafot/a, for instance, being man and woman of one class, 
marry together, and pass their children over to the class of 
Murri and Mata ; the other, which, in fact, is more prevalent, 
would be for a man to take his wife from outside the clan, 
and the childrento be reckoned to the same clan as their 
mother. This view brings the Australian system of classes 
into such consistent relation with the more widely spread 
system of the gens, that I venture to think it favours the 
explanation I offer of the reason for exogamy ; especially as 
the Australian system is generally supposed to present pecu- 
liar difficulty. 

This rule of exogamous marriage would operate to bring 
into each local tribe an increasing number of women and 
children belonging to every other, and in ordinary times 
the tribes might regard themselves as one people. But 
all the time the wife had a different god from the hus- 
band, the children were of the gens and blood of their 
mother, and when a blood feud sprung up, the father was 
bound to be the enemy of hisown children. The only safety 
for the children was to go to their mother’s blood relations, 
and remain with the clan from which she had been drawn; 
and thus there would come about a local concentration of the 
clans, which largely neutralised the good effect of exogamy. 

The views which I am putting forward receive remarkable 
confirmation from the doctrine of metempsychosis. The 
curious connection between the institution of totemism and 
the doctrine of the transmigration of souls, has been noticed 
by several writers, but their explanations of the connection 
are not satisfactory. 

Opinions might be quoted, but I must hasten to state my 
own—which is this, that the soul of a deceased person goes 
beneath the horizon with the sun, performs the same journey 
as the sun, and therefore necessarily passes through the 
signs of the Zodiac in succession, and becomes identified 
‘with one animal form after another. 

“The doctrine of transmigration,” says Sir Gardner 
Wilkinson,t “is mentioned by Plutarch, Plato, and other 
ancient writers as the general belief among the Egyptians, 
and it was adopted by Pythagoras and his preceptor 
Pherecydes, as well as other philosophers of Greece. 
Opinions varied respecting it; and some maintained that the 
soul passed through different bodies till it returned again to 
the human shape, and that all events which had happened 
were destined to occur again after a certain period, in the 
identical order and manneras before. The same men were said 
to be born again, and to fulfil the same career ; and the same 
causes were thought to produce the same effects, as stated 
by Virgil. This was termed kudos avaykys, ‘the circle (or 
orbit) of necessity.” 

This language is clearly borrowed from astronomy; it 
points to the revolution of the heavens, and the periodical 
recurrence of the same phenomena. It is confirmed by what 
we are told by Maspero.{ ‘In the evening the soul follows 
the bark of the Sun and its escort of luminary gods into a 
lower world bristling with ambuscadesand perils. ... At 
midnight began the upward journey towards the eastern 
regions of the world. . . . The tombs of the kings were con- 
structed upon the model of the world of night. They had 
their passages, their doors, their vaulted halls, which plunged 

* S. Lang, “ Myth and Ritual,” ii. 107. 
{ “Ancient Egyptians.” 
{£ G. Maspero’s “ Egyptian Archeology,” translated by Amelia B. 

Edwards, p. 154. 
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down into the depths of the mountain.” The soul thus 
following the sun, of course traverses those constellations 
which, with some nations, were the Ram, the Bull, etc., with 
others the Hawk, the Crow, etc.; and thus the curious 
anomaly is explained that the clansman who has to do with 
only one totem animal while he lives, may have to do with 
several in succession after death. 

It appears to be a half-forgotten tradition of the ancient 
belief which lingers among the various barbarous tribes that 
still believein transmigration. The soul passing through the 
zodiacal signs, one after another, would arrive at length at 
its own clan-sign or totem; and there, perhaps, it would 
hope to stay, and enjoy felicity with its god. This is 
apparently the latent essence of that article of faith among 
Indians, that as the clan sprang from the totem, so each clans- 
man at death reassumes the totem form. Thus the Moquis, 
believing that the ancestors of the clans were respectively 
rattlesnakes, deer, bears, sand, water, tobacco, etc., think 
that at death each man, according to his clan, is changed into 
a rattlesnake, a deer, etc. 
Amongst the Black Shoulder (Buffalo) clan of the Omahas a 

dying clansman was wrapped ina buffalo robe with the hair 
out, his face was painted with the clan mark, and his friends 
addressed him thus: ‘You are going to the animals (the 
buffaloes). You are going to rejoin your ancestors. You are 
going, or your four souls are going, to the four winds. Be 
strong.”* Frazer quotes the Australian ceremony at initiation 
of pretending to recall a dead man to life by the utterance of 
his totem name. An old man lies down in a grave and is 
covered up lightly with earth; but at the mention of his 
totem name he starts up to life. 

I anticipate an objection to the views of my paper, that 
the theory seems to require a greater knowledge of 
astronomy on the part of Australians and Red-men than they 
or their ancestors are likely ever to have possessed; and 
perhaps a degree of religious culture, from which we should 
have to suppose they had fallen. 
We have already heard witnesses to the fact that the 

Australian blacks are better acquainted with the stars than 
the average Englishman. They appoint men to study and to 
teach; and they find the knowledge useful on their journeys. 
Moreover they have a mythology, in which the eagle-hawk, 
and the crow are constellations. The Australians, then, 
appear to be elevated enough for our purpose. It must be 
allowed that they no longer carry out the religious and 
military duties, the rotational performance of which Iimagine 
to be at the root of their class and clan distinctions, and they 
probably cannot give any intelligible reason of their present 
divisions, and their rules about marriage, totem animals, etc. 
But then neither did the Greeks of two thousand years ago 
understand the origin and meaning of their own mythology, 
and there is not a civilised nation in the world which does 
not retain some customs which it cannot explain, and which 
has not, in some things, become degraded in practice and 
belief. Besides, on any theory, the orgin of totemism 
appears to be forgotten. We might expect at least some 
obscure tradition of its origin to remain; and if I am right, 
we do actually find as much as this, in the idea that the 
totem animal is the creator, that the archetype is in heaven, 
and that men go to their totem god after death. 

The zodiacal origin of totemism—if it be a fact—-goes far 
to account for the widespread character of the institution. 
Measures of self-defence would be adopted instinctively by 
all tribes. The heavens are spread before all peoples; the 
seasons succeed one another in all continents; the moon 
divides the year into months universally. Thus Australian 
natives and North American Indians might get started on the 
same path independently ; and ancient Greeks and Egyptians 
may have gone through similar stages of development in the 
early ages. What has been common to them all was so much 
observation of the star groups as to connect their periodical 
rising with the habits of animals, etc., and some kind of 
public duty to be performed by sections of the community in 
rotation. 

* “Schoolcraft,” Ind. Tr. iv. 86; Dalton, “ Ethnol. of Bengal,” p. 
280. (Quoted in Frazer, 36 ; Morgan, 179. 

If there be truth in my general view, the theory I offer of 
the origin of totemism may not only be acceptable as an ex- 
planation of facts and arrangements which have appeared 
mysterious, but will indicate the following fresh lines of 
inquiry. 

(1) What are the names of the constellations among bar- 
barous and savage tribes ? 

(2) What is it that has led the families of men in all parts 
of the world to connect the constellations with animal and 
other symbols? I fancy the explanation may be that, accord- 
ing to the country or district, the abundance of wolves or 
hares, or of rain, would be the prominent feature of the 
month ; and the sign of their coming would be therising of 
the group of stars which marked the month. Thus the con- 
stellation which signalised the coming of the wolves would 
soon be called the wolf constellation, and a fancied resem- 
blance to a wolf be traced among its stars, though it required 
a lively imagination to find it. Then the band of watchers 
gets named after the constellation; and all the rest follows. 

(3) If the true origin of totem clans be actually found in the 
division of the year into seasons and months, and the corre- 
sponding division of the heavens, we have a new instrument 
in our hands for investigating the origin and significance of 
the castes of India, the yevos in Greece, and the gezs in Rome. 

SSS 

CORRESPONDENCE. 
The Editor does not hold himself responsible for opinions expressed 

by his correspondents, nor can he take notice of anonymous comt- 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 

THE SPARROW. 
Sir,-—In reply to your correspondent “ Aruspex,” I will 

first say that I very much doubt if there are more sparrows in 
this country than other birds, but because they congregate 
where they can obtain food they are more conspicuous. I 
again repeat that ‘the sparrow is not so prolific as it is gene- 
tally supposed to be,” and I beg to offer ‘ Aruspex” some 
figures for which I will vouch the accuracy. In the breeding 
season of 1887 I counted the young birds in $9 broods, and 
found 278 young birds only, or 3) toa brood. Again, if the 
sparrow is so numerous, how was it that out of 500 small 
birds massacred in two days whilst feeding at a corn stack, 
there were scarcely any sparrows amongst the slain, the car- 
nage falling upon the buntings, several kinds of finches, and 
some starlings ? 
When ‘‘Aruspex ” advocates the destruction of the sparrow 

to make room for the swallow, he must have forgotten that 
the swallow feeds only on flies and moths, which are the 
product of grubs and catterpillars, and it is from these pests 
that we receive the greatest damage; but if these are to be 
allowed to live and turn into food for swallows, woe to all 
our fruits and flowers! 

I fear ‘ Aruspex” cannot know what kind of bird the 
American robin (7urdus migratorzus) is, or he would not 
have quoted from S. A, Forbes’ writing. The American 
robin is a bird quite as large as our song thrush, and it 
appears to meto be absurd to draw any comparison between 
it and the sparrow. 

Having had considerable opportunities of watching the 
habits of the sparrow, I must say that I have never seen or 
even heard of its molesting the swallow, although I know 
they will sometimes take possession of a martin’s nest, and 
as for their driving away “other true insectivorous birds,’ it 
is all mythical. JosEPH P. Nunn. 

Royston, Oct. 13th, 1888. 

— SS 
Snaits Eatinc Srone.—M, Bretenniers has found in 

Africa limestone rocks curiously perforated with cylin- 
drical cavities, and in each there was a snail (Limax). 
M. Gaudry agrees that those holes are really the work 
of the mollusks. He has met with them a great many 
times on Mount Pelegrino, near Palermo. 
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RECENT INVENTIONS. 
The following list has been compiled especially for the SCIENTIFIC 

NEws dy Messrs. W. P. THOMPSON and BOULT, Patent Agents, 7 
234, High Holborn, London, W.C.; Newcastle Chambers, Angel 
Row, Netwenan ; Ducie Buildings, Bank Street, Manchester ; 
and 6, Lord Street, Liverpool. 

Foop ror Catrie.—A food tor cattle has been patented 
by M. J. A. F. Feuchéres, Paris. For horses it consists 
of an admixture of sawdust or wood powder with 
leguminous plants and cereals, and for horned cattle and 
sheep it consists of an admixture of wood powder with 
oil-cake. a ete 

Music.—A method of teaching music has been patented 
by Mr. A. Adamson. This system of teaching music 
consists in raising cards having marked on them the 
visible signs of the notes, by means of the movement of 
rods and levers from a portable hand key-board or key- 
board instrument placed in front of the teacher and facing 
the pupils. 

Exectric Mrerer.—An electric meter has been patented 
by Mr. G. Forbes. This‘method of measuring electric 
currents is founded on the fact that an electric current 
passing through a conductor generates heat. This heat 
is applied to evaporate a liquid, and from the quantity of 
liquid so evaporated the quantity of electricity which has 
passed through the conductor is estimated. 

Drawine ApparaAtus.—A drawing apparatus has been 
patented by Mr. H. Marle. It consists of a vertical 
blackboard ruled in squares of convenient size for dis- 
playing the contour of the model, and has an arrange- 
ment for supporting the model in front of the squares, 

_ consisting of an adjustable joint, projecting at right 
| angles from the centre of the board, and having means 
) to support the model, 

{ 

} 

Fire ExtincuisHer.—An apparatus for subduing or 
checking fires has been patented by Mr. T. R. Douse. 
The invention consists in the employment of a tank con- 
taining an alkali liquor and a small vessel containing an 
acid. When a fire occurs the small vessel is overturned 
automatically, and its contents mixing with the alkali 
forms carbonic acid gas, which is forced out from the tank 
into the building, which it fills and thus subdues the fire. 

Marxine Device.—A marking device for use in scor- 
ing at cricket has been patented by Mr. C. E. Clowes. 
This device consists of a small case resembling a watch- 
case, which may be carried in the pocket ; this case con- 
tains dials and hands or indicators, moved by suitable 

/ train of wheels for showing upon the dials the scores or 
| numbers. In the case are suitable projections which are 
| pressed by the finger for the movement of the indicators, 
| A gong may also be provided to be struck at certain in- 
| tervals, to indicate the completion of an over. 
} 

_ VEHICLES.—An improvement in the means of commu- 
nication between drivers and passengers in vehicles has 
|been patented by Mr. J. Sax. This invention is appli- 
lcable to cabs and the like, and provides an efficient 
‘means of communication independent of mechanical 
locking and releasing. The apparatus is operated solely 
by electricity, and the moving parts are by magnetic 
attraction maintained in the positions to which they are 

brought. The moving part is a disc having upon it such 
expressions as “Stop,” “Left,” “Right,” and “ Speak,” 
or such like indications, which may be used as required. 

WatcHes.—A compensating balance-wheel for watches 
and clocks has been patented by Mr. E. Golay. The in- 
vention consists in the combination of two alloys, which 
produces a non-magnetic and unoxidisable compensating 
balance-wheel, which produces perfect regulation. The 
interior ring of the balance-wheel is formed of an alloy 
composed of about 40 per cent. platinum, 35 per cent. 
copper, and 25 per cent. nickel; the external ring is 
formed of an alloy consisting of about 55 per cent. 
silver, 35 per cent. zinc, and ro per cent, copper. 

Razors.—Mr. W. S. Simpson has patented a razor 
sharpener. The object is to provide a sharpener whereby 
the blade is laid comparatively flat, and the edge 
sharpened with a long incline, thus producing a_ better 
cutling edge. Between two shoulders on a stem are 
arranged a couple of parallel surfaces, between which is 
formed a roughened surface as a sharpening medium, 
against which the flat side edge of the blade is brought 
into contact during a to and fro movement, the back of 
the blade bearing against the shoulder on either side as 
a guide. 

Pranrt Supprorts.—Mr. W. [lopwood has patented 
a plant support. This device is made of stout metal 
wire, bent to form a main leg constituting the vertical 
portion, while the upper end is curved horizontally in 
the shape of a semicircular arm. At the angle formed 
the wire is bent to form a circular eye, and at the end 
the wire forms a catch. The main leg is fixed in the 
ground to the required depth, as is also a similar ap- 
pliance, the catch of the first one being inserted into the 
eye of the second, and the catch of the second into the 
eye of the first. Thus connected the two form a hoop, 
having two legs, and thus support the plant. 

Sares.—An improvement in safes or strong-rooms has 
been patented by Mr. D. R. Ratcliffe. The object is to 
protect them from being broken into by means of 
wedges applied at the angles or joints. Bars of angle 
metal are cut into lengths of the width, length, and 
height of the safe or strong-room. The angles of these 
bars fit together and form a cubical frame, the sides of 
which lap over each of the angles of the safe, and form 
a continuous metal covering, making the safe proof 
against the insertion of wedges. The sides of the safe 
may be flush with the inner sides of the angle bars, or 
they may have grooves into which the edges of the sides 
of the safe are inserted. 

ArtirictaL Marsre.—An improvement in producing 
inlaid designs in artificial marble has been patented by 
Messrs. J. B. Rottenstein and H. A. Cousins. Sufficient 
plastic material is placed in the proper position in a 
mould as will cover the design it is desired to produce. 
While still soft a templet of the design is placed thereon, 
and a cutter passed around the templet. When the 
material has partially set, the superfluous pieces are re- 
moved, leaving the designs alone in the mould. If the 
designs are to be bordered or shaded, the chosen 
material is filled in around them, and cut in the same 
manner, after which the ground is filled in, and the slab 
finished in the ordinary way. 
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SALES. 
The Charge for Advertisements in this Column is Sixpence for the 

first sixteen words, and Sixpence for every succeeding eight words. 
Advertisements for this Column should be received by first post on 

Tuesday to insure insertion in the following number, 

Electrical Apparatus.—Special batteries for cautery, require 
no attention, plates remain in the liquid, no acids. 

Electrical Apparatus : Special hand, foot, and power dynamos, 
for cautery, incandescent lighting, etc., wound with silk-covered 
wire. 

Electrical Apparatus : Electromotors, dynamos, galvanometers, 
resistances, batteries, etc.—G. Bowron, 97, Crawford Street, 
London, W. 

Do your own Electro Plating and Gilding. System inex- 
pensive. Particulars one stamp.—PERKS, 47, Alexandra Road, 
Richmond, Surrey. 

Watts’ Gas Engines, all sizes, from 14 bore, slide explodes 
charge, simple. Lists, 3 stamps.—Below. 

Watts’ Gas Engines, work without noise, are easily made up. 
Castings supplied. List, 3 stamps.—Below. 
Dynamos for plating and lighting, experimental dynamos, 

electro motors, separate parts, wire, punchings, etc.—Below. 

Dynamos, highest efficiency, castings or finished. List, 2 stamps. 
—WILLIAMS, WATT, AND Co., Belshaw Street, Homerton, E. 

Mica or Talc cut for all purposes. Mica chimneys, Mica 
covers, etc.— C. JOHNSON, 87, New Oxford Street, W.C. 

EXCHANGES. 
Exchange Notices will be inserted in this Column at the rate of 

Sixpence for the first twenty-four words, and Threepence jor 
every succeeding eight words. 

Advertisements for this Column should be recetved by first post on 
Tuesday to insure insertion in the following number, 

Powerful Electro-Motor, Grigson’s pattern, on polished 
mahogany stand. Exchange for lantern slides, chromatropes, 
etc., to value 3cs.—G. Harris, 17, York Street, Nottingham. 

Student’s Microscope, 2 achromatic powers, in mahozany 
cabinet, with 2 dozen best mounted slides. Exchange lantern 
slides to value £2.—G. Harris, as above. 

NOTICES. 
The Title Page and Index to Vol. I., now ready, price 3d, 
Binding Cases for Vol. 1., price 2s. each. 
Cases and Binding, Vol. 1., including Title Page and Index, 

price 3s. 
Vol. I., bound in cloth, with Title Page and Index, gs. 6d. 

—by post Ios. 
The Back Numbers of SciEnNTIFIC NEWS can be obtained 

from all Booksellers and Newsagents, or direct from the 
Publisher, 138, Fleet-street, London, E.C. Price 3d. each, or 
by post 34d. 

SELECTED BOOKS. 

Planetary and Stellar Studies, or Short Papers on the 
Planets, Stars, and Nebule. By J. Ellard Gore, 
F.R.A.S. London: Roper and Drowley. 

Building of the British Islands. A Study in Geo- 
graphical Evolution. By A. J. Jukes-Browne, F.G.S., 
of the Geological Society of England and Wales. 
London: Bell and Co. Price 7s. 6d. 

The Metallurgy of Gold. A Practical Treatise on the 
Metallurgical Treatment of Gold-bearing Ores, in- 
cluding the processes of Concentration and Chlorina- 
tion, and the Assaying and Refining of Gold. By 
M. Eissler, formerly Assistant Assayer of the U.S. 
Mint, San Francisco. With ninety illustrations. 
London: Crosby Lockwood and Son. Price 7s. 6d. 

A Text-Book of Physiology. By Michael Foster, M.A., 
M.D., LL.D., F.R.S., Professor of Physiology in the 
University of Cambridge, etc. With illustrations. 
Fifth and thoroughly revised edition. In three 
parts. Part I. comprising Book I., Blood—The 
Tissues of Movement—The Vascular Mechanism. 
London: Macmillan and Co. Price 1os. 6d. 

A Dictionary of Technical and Trade Terms of Archi- 
tectural Design and Building Construction. Being 
practical descriptions, witn technical details of the 
different departments connected with the various 
subjects : with derivations of, and French and Ger- 
man equivalents. Price 5s. London: Ward, Lock 
and Co. 

The 

DIARY FOR NEXT WEEK. 
Wednesday, Oct. 24.—Institution of Mechanical Engineers, 25, 

Great George Street, Westminster, at 7.30 
p-m.—Discussion of papers on Descriprzon 
of Emery’s Testing Machine, by Mr. Henry 
R. Towne, of Stamford, Connecticut, U.S.A. 
Description of the Compound Steam Tur- 
bine and Turbo-Electric Generator, by the 
Honourable Charles A, Parsons, of Gates- 
head. 

Thursday, Oct. 25.—Institution of Mechanical Engineers, 25, 
Great George Street, Westminster, at 7.30 
p-m —Description of the Rathmines and 
Rathgar Township Water Works, by Mr. 
Arthur W. N. Tyrrell, of London ; Szp/e- 
mentary Paper on the use of Petroleum 
Refuse as Fuel in Locomotive Engines, by 
Mr. Thomas Urquhart, Locomotive Super- 
intendent, Grazi and Tsaritsin Railway, South 
East Russia. 

METEOROLOGICAL RETURNS 

for the ten weeks ending on Monday, Oct. 8th, 1888. Specially prepared for Scient1FIc News from official reports. 

Mean Temperature. Rainfall. Duration of Sunshine. 

Scotland, East |51°5 degs., being 2°7 degs. below average.| 3°9ins., being 3'6 ins. below average. | 296 hrs., being 12 hrs, below average 
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England, South [561 ,, » 27 9 a9 ”» 44 » 8 ,, ” ” 355 » ” 7», above ,, 
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England, N.W. |53°6 ,, » 35 » ” ” 58, » 25 » ” ” 324 9 » 45 ” ” 

England, S.W. [54°83 ,, 9» 39 59 »” ” O1,, » 36 ” ” 375 99 » 15 5, below ;, 
Ireland, North |54'1 ,, » 2°7 455 ” ” 6355 » 7 » ” ” 259 » ” 6 5 9 ” 
Ireland, South |54°5 ,, 9 25 4 ” ” 47» » 36 » ” ” 334 9 »» IL ,, above 4, 

The Kingdom... |53°3 ,, » 30 55 ” ” 50, » 27 » ” ” 316 ,, » 3.» below ,, 
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SCIENTIFIC TABLE TALK. 

By W. Mattieu Witttams, F.R.A.S., F.C.S. 

Goop work is being done in the direction of so-called 
“ Technical Education,” which should rather be called 
technological education, to distinguish it from the true 
aeraion! education which is given in the workshop. But 
my object now is not to discuss mere words, but to make 
a suggestion that I know from experience to be important. 

During some eight or nine years I was the teacher of | 
experimental physics and chemistry in the Industrial 
Department of the then infant Birmingham and Midland 
Institute, and pioneer of penny lectures to workmen. 
These were delivered regularly every week during about | 
nine months of each year. 

This, of course, brought me in contact with the most 
intelligent artizans of a town in which is included a 
greater variety of industrial avocations in proportion to 
its population than any other in the world. The friendly 
relations that I succeeded in establishing with my pupils 
enabled me to trace the effect of my teaching. 

One of the directly useful results was that it enabled | 
them to shift their occupations with far greater facility 
than was possible to the mere mechanical mechanic. 

To those who are not practically acquainted with the 
condition of the modern artizan, such shifting of occupa- 
tion may appear very undesirable. ‘The rolling stone 
gathers no moss,” ‘Jack of all trades, and master of 
none,’ etc., may be quoted, but a further knowledge of 
what is daily occurring in our workshops would refute 
these proverbs and show that a large proportion of our 
most skilful artizans must be crushed by the progress of 
applied science, if only able to follow the particular 
trade or branch of trade to which they were originally 
apprenticed. 

The trades of such men are being continually super- 
seded or modified by such progress. Thel'rench platers 
and water gilders have been extinguished by electro- 
plating and gilding; puddlers nearly so by Bessemer 
and other mild steels; bell-hangers by pneumatic and 
electric bells; engravers by photo-etching ; and so on 
-with a multitude of others. 

| of peace or war. 
trade is curiously variable, according to the prevalence 

Many others fluctuate with fashion. 
| Thus the Coventry ribbon trade was ruined, but Coventry 

In Birmingham the gun | English bricklayer, he is prosperous and proud. 

rose again to the surface by grasping at the bicycle. 
But it is only the intelligent artizan or capitalist that 

can thus adapt himself to the rapid changes effected 
by modern invention and caprice. 

Besides these who are thus liable to be improved out 
of existence, there is another class who should all start 
in their industrial career with at least two well-defined 
trades at their command. I allude to out-of-doors 

| workers, who are dependent on the weather, or can only 
work at certain seasons. Masons, bricklayers, slaters, 
house painters, paper-hangers, gardeners, and many 
others are regularly out of work during a considerable 
part of every year. Some have a second occupation. A 
few understand the winter demand at gas works, for 
example. Some do a little snow sweeping, coal hauling, 
attendance on skaters, road making, etc, during winter ; 
but a large proportion—a majority, I fear, are idle and 
worse. A very few understand the arithmetic of aver- 
age income, live accordingly during the prosperous 
seasons, and keep a reserve for winter; but the usual 
bank is the pawnshop, with its ruinous usury, and the 
squalor of departed clothing and household goods just 
when they are most needed. 

The demoralising effect of this enforced idleness and 
spasmodic prosperity is incalculable. 

The possibility and advantage. of varied occupation is 
strikingly demonstrated by the Norwegian peasant. His 
primary business is agriculture, the tillage of his own 
estate. But his summer has only a:duration of three, four, 
or five months, according to the widely varying latitudes 
of that narrow strip of mountainous country. During 
the winter his fields are deeply covered with snow, and 
his only farm-work consists in the feeding of his cattle 

and horses, and working the snow plough over the share 
of national highway which the government compels him 
to maintain. 

But he spends a merry, hard-working winter neverthe- 
less. Though poorer as regards money income than the 

He 
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knows not the meaning of a pawnbroker, nor ever 
dreams of receiving charity visits from Lady Bountiful, 
or winter blankets or any other pauperising patronage 
—would scorn the suggestion of any such degradation. 
There are no workhouses in poor Norway, nor no demand 
for them, nor no claimants for out-of-door relief. 

The-Norwegian-peasant. is _a—Jack-of-all-trades-and-a 
master of every one. He builds his own house, which 
for solidity and usefulness puts our jerry villas to shame. 
He is wheelwright, cartwright, blacksmith, farrier, 
cooper, cabinet-maker, carpenter and,joiner, not only 
building his own house, but making all its fittings and 
solid furniture with his own hands. Some are shoe- 
makers also, and many are wood-carvers of considerable 
artistic ability, some carving the hard ivory of the 

-walrus tooth besides. The domestic cooperage is 
admirable. Those whose land comes to the shores of 
the fjords or lakes or rivers are also boat and ship 
builders, and knitters of fishing nets. Most of the agri- 
cultural implements are home made. 

The watchmaking industry of Switzerland originated 
in an intelligent effort to provide a supplementary winter 
occupation for the peasant proprietors of the Cantons of 
Neufchatel and Vaud. In other parts wood-carving and 
similar domestic industries have been similarly adopted, 
and even the factory hands adjourn for harvesting. 

Referring to the correspondence on the fecundity of 
sparrows that has lately appeared ‘in these columns, I 
may mention a fact. I occupy a very old house, with a 
pair of old-fashioned weoden sun-blinds (jalousies) to 
each window. These were painted during the last spring, 
the work proceeding very slowly. “The first step was to 
pull out the old sparrows’ nests that were built in most 
of them. Considerable delay occurted—fresh nests were 
built and eggs laid—further.delay—more nests and more 
eggs—and so on until I counted no less than five suc- 
cessive nests in each of the two places that I specially 
observed. In each of the fifth I destroyed four young 
birds. These vermin not only ravage our crops, but also 
drive away the useful insectivorous birds and the in- 
teresting song birds. 

Some doleful paragraphs have lately “gone the 
round” of the newspapers. They relate to the colliers’ 
strike for an advance of ro per cent. on their wages, and 
the effect this will have on the price of coals in the course 
of the severe winter which is approaching. (Every 
coming winter is predicted to be severe in October, and 
as we have one or two severe winters in a decade, the 
prophets are sometimes triumphant.) Londoners have 
curious notions concerning the cost of coal, and many 
will be surprised to learn that an addition of ro per cent. 
on colliers’ wages will add about 3d. per ton to the price 
of coal. Colliers are paid by the ton of coal brought to 
the surface and screened into the waggons, usually by 
long weight, 22 cwt. to the ton. The price varies with 
the difficulty of working, but 2s. 6d. per ton is a full 
average. This should be understood, as we are 
threatened with a conspiracy to rig the market, and the 
advance of colliers’ wages will be made a pretext for 
extortion by the conspirators. 

Se — 

Tue Unsrasonasie Corp.—In the night of Tuesday, 
October 2nd, a temperature of 22° F., #.e., ten degrees 
of frost, was registered at Finchley. ! 

THE ANCIENT INHABITANTS OF THE 
CANARY ISLANDS. 

A ParEeR READ BY Mr. J. Harris Srone, M.A., BEFORE 
-THE . ANTHROPOLOGICAL SECTION OF THE BritisH 
ASSOCIATION. 

(Continued from page 406.) 

HERE is one undoubted fact about the women, which 
stands out with greater prominence than any other— 

they were beautiful, very beautiful. When we remember 
that this description of them is frequently given by 
Spaniards who were accustomed at home to beautiful 
women of their own nation, we can confidently say that the 
women of this extinct race must have been exceptionally 
lovely. The priestly scribes of Bethencourt’s expedition 
say, “ The inhabitants of Canaria are tall, and look upon 
themselves as noble. They are handsome and well- 
formed people. Their Women are very beautiful.” Of 
Lanzarote, ‘‘ The inhabitants are a fine race. The women 
are beautiful and modest.” The women of Gomera were 
also noticeable for their beauty. We are told how 
Peraza, one of the Spanish leaders, became enamoured 
of a handsome Gomera girl, but who eventually be- 
trayed him to her countrymen on account of his immor- 
alities. At the present day, when travelling in Gomera, 
we were struck with the unusual beauty of the peasant 
women, especially in the centre of the island, where I 
strongly suspect much of the blood of the ancient race 
still lingers, though mixed with Spanish. In Valle 
Hermosa, for instance, the girls have perfect oval faces, 
generally dark eyes and a wealth of dark hair, fresh and 
delicate complexions, small well-poised heads, and 
shapely necks. Their figures are tall and well moulded, 
and carried with stately yet easy natural grace. 

The marriage customs seem to have been different in 
the various islands. The Herrenos were monogamous, 
and appear to have had no distinctions of rank, with the 
exception of the king, so intermarried freely. Every 
man wedded the woman he liked best, provided he could 
get her consent, and it was customary for the man when 
he chose a wife to make a present of cattle to her father, 
according to his ability, as an acknowledgment for his 
goodwill in letting him have his daughter. In this island 
the women worshipped a female deity, and the men a 
male. The ancient Gomeros, according to Azurara, re- 
garded their women almost as common property, but 
this remarkable statement is not confirmed by the other 
narratives, and is contrary to what is elsewhere said ot 
the homely, domestic, and general moral character of the 
people. We must remember, too, that Azurara’s account 
of this island was written before it had been conquered, 
and therefore it is unlikely that his informants knew 
much about the social habits of the natives. 

According to Cadamosto, in Tenerife each man might 
have as many wives as he liked, and the same custom 
apparently existed which in England is said to have 
given rise to the curious tenure Borough-English. In 
Lanzarote, and perhaps in Fuerteventura, polyandry 
existed, a woman havibg as many as three husbands. In 
the other islands monogamy was maintained by law. 
None of the ancient Canarios had more than one wife, 
or the wife more than one husband, and the curious 
eastern custom existed of fattening the bride, here set apart 
for thirty days, with large quantities of milk and gofio. 

OriciIn oF THE Race. ; 

Whence came this singular race, the ancient inhabi- 
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tants of the Canary Islands? Many have been the answers. 
Naturally they have been referred to the lost ten tribes, 
They are Assyrians, some of those who built the 
Tower of Babel. They are Jews specially banished 
to these Atlantic Islands for the purpose of being con- 
verted to Christianity. They are exiles from Africa, 
banished thence by the Romans, who cut out their 
tongues for blaspheming their gods—an explanation 
given as late as 1519, by one Thomas Nicols, who lived 
for seven years in the islands some thirty years after the 
conquest, and which is singularly enough mentioned by 
the Bethencourt chaplains as a tradition of the origin of | 
the Gomeros. ‘‘ This country is inhabited by a tall 
people, who speak the most remarkable of all languages 

beyond the Atlas Mountains, and it may be suggested 
that members of this tribe, being the principal colonists, 
possibly named the whole group, and that consequently 
the inhabitants of the other islands were, for some time, 
called by tribal names, many of which survive to the 
present day. Mrs. Stone, in her “ Tenerife and its Six 
Satellites,” goes carefully into this subject of the names. 
She says, “Various are the constructions put upon 
these names, and the old names and modern are mixed 
in a manner difficult to unravel. Majo, which is said to 
be the ancient name of the people of Fuerteventura, has 
been converted into Majorero by the Spaniards, who also 
try to explain that Majo comes from a ‘shoe,’ referring 
to the curious foot-coverings of the natives. This isa 

HEAD OF GUANCHE MUMMY, 

of these islands, and speak with their lips, as if they had 
no tongues; and they have a tradition that a great 
prince, for no fault of theirs, caused them to be banished 
and had their tongues cut out; and, judging by the way 
they speak, one could well believe it.” 

There can be no doubt that the ancient inhabitants 
were highly civilised. Their customs, their habits, their 
traits, their laws, all indicate a civilisation that could not 
have sprung from a savage race, but must have been the 
gradual growth of ages, 

The generally accepted opinion is’ that the natives 
found here at the conquest came from the neighbouring 
coast of Africa, and that their language and customis have 
affinity with those of the Berbers and Arabs. We know 
from Pliny’s account of the travels of Suetonius Paulinus 
that there was a tribe called Canarii inhabiting a forest 

[ 
poor explanation, for the shoes are similar to those worn 
in other islands. It is more likely to be from Majorata, 
the supposed ancient name of the island. Conejo, in 
like manner, is explained as a Spanish word, the inhabi- 
tantsof Lanzarote being now called Conejeros, because of 
the number of rabbits in the island. It seems curious, 
it this explanation be true, that the Palmeros had not 
this name, as rabbits are said to be so plentiful in Palma. 
Titre-roygatra, which was the ancient name of Lanzarote, 
certainly does not seem to have any connection with 
Conejo. -The names belonging to Tenerife admit of a 
tribal origin.. Palma has quite lost its name of Bena- 
hoare, or Benehoave, and the present race are called 
Palmeros. As to Gomera, no oneattempts an explana- 
tion, unless it be that it comes from Gumero, or Gomerita, 
a tribe mentioned by Leo Africanus as inhabiting the 
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mountains of Mauritania. 
tions of Hierro, already mentioned; but whether it 
comes from Hera, or Hero, the son of Gomer, ac- 
cording to P. Maestro Sarmiento, or Haoaros, another 
tribe mentioned in conjunction with the Gumeros, by 
Leo Africanus, or Hiero, who was a tyrant of Syracuse 
during the first Punic war, or none of these, is a matter 
not yet decided. But the signification of the names of 
the islands, renamed by the Spaniards as they are now 
known, is equally difficult of elucidation. There are no 
more palms in Palma than elsewhere. Fuerteventura 
is the least likely of all the islands to be considered as 
worthy of its name, ‘fuerte,’ strong or fort, ‘ventura,’ 
chance, luck, or, as some say, ‘ Buena-ventura, good 
fortune. Viera states that Canaria is undoubtedly a 
Latin name, and draws certain deductions therefrom. 
This, however, is scarcely an argument, as, whatever 
names the islands or their inhabitants possessed, they 
would be Latinised by the conquerors.” 

While yet the islands are comparatively little known, 
let me, without laying myself open to a charge of pedan- 
try, ask the public to call the islands by their right names. 
There is no reason for spelling Tenerife with two ff’s. It 
is a four syllable word—Ten-er-i-fe. The large, round 
island is either Gran Canaria, or Great Canary, and not 
Grand Canary, as the daily papers have already bar- 
barously started to call it in their “ mails” list, since the 
cable to that island was opened. Still worse, however, 
is the mongrel appellation which is sometimes seen, 
“ Grand Canaria.” 

From personal observation in the islands, it is probable 
that they were peopled originally by Berbers, but most 
likely by more than one tribe of that people, and I have 
little doubt that originally they were connected with the 
ancient Egyptians. The leaves of the laurel were placed 
on the head of a Guanche king at his coronation, and 
were similar to the lotus on the head of Isis. The 
“colocase,” whose leaves are represented in Guanche de- 
signs, also are associated with the gods of Egypt. But 
there is a more forcible resemblance. There are only 
three nations known to have embalmed—the Egyptians, 
the Peruvians, and the people we are talking about. 
Many savage and semi-savage nations dried their dead, 
or smoked them, but the ancient people of the Canary 
Islands embalmed. “ A judicious and inquisitive man,” 
who lived twenty years in Tenerife, both as a physician 
and merchant, about the early part of the seventeenth 
century, Says distinctly :—“ The corps are sewed up in 
goats’ skins. with thongs of the same, in a very curious 
manner, particularly as to the seams, which are incom- 
parably even and exact.” The mummies are embalmed 
similarly to those of the lower class of Egyptians, the in- 
cision for extracting the entrails being done with the 
“tabona,” which, as in Egypt, was a stone of hard basalt. 
Galindo says their process was as follows :—“ First they 
carried the body to a cave and stretched it on a flat 
stone, where they opened it and took out the bowels ; 
then, twice a day, they washed the porous parts of the 
body, viz., the arm-pits, behind the ears, the groin, be- 
tween the fingers, and the neck, with cold water. After 
washing it sufficiently, they anointed those parts with 
sheep’s butter, and sprinkled them with a powder made 
of the dust of decayed pine-trees and a sort of brush- 
wood, which the Spaniards called Bressos, together with 
the powder of pumice-stone; then they let the body re- 
main till it was perfectly dry, when the relations of the 
deceased came and swaddled it in sheep or goat skins 

Numberless are the defini-. 

an inch wide, tied and knotted round it. 

dressed, girding all tight with long leather thongs ... . 
there were particular persons set apart for this office of 
embalming, each sex performing it for those of their 

From other sources we gather that dragon’s blood was 
an ingredient in the process. 

I know of no Guanche mummy in England. At the 
British Museum, Mrs. Stone tells me she made inquiries 
and was shown as Guanche a mummy which was 
obviously Peruvian. In the museum of Tacoronte and 
Santa Cruz in Tenerife, there are several. Fig. 8 shows 
the head of one of the mummies in the latter museum. 
One at Tacoronte is in a very perfect condition, still en- 
cased in leather as it was found, with strips of hide, about 

At the top, over 
the head, the mummy is tied up just as a sack’s mouth 
is fastened. : 

Both the Egyptians and this nation used caves in 
which to lay their dead. The ornamental designs which 
I have seen—a good example of which are the marks on 
the painted cave at Galdar—are more Egyptian in cha- 
racter than anything else. Slow, singularly enough, the 
Berbers lived in caves very similar to those used in the 
Canary Islands both formerly and now. Sir J. D. 
Hooker and Mr. Ball mention that when penetrating a 
defile known as Ain Tarsil, in Morocco, 3,000 or 4,000 
feet above the sea, they saw caves some fifty feet above 
them, in the sides of the cliff, which they considered to 
be natural cavities enlarged by man. ‘‘ The most singu- 
lar point about these dwellings is the fact that they are 
all near the toa of the cliff, where the rock is nearly 
vertical in position, that cannot now be reached without 
a ladder or other artificial assistance.” This description 
would apply exactly to many caves in the Canary 
Islands, numbers of which are yet unvisited, owing to 
their ‘inaccessibility. Messrs. Hooker and Ball did not 
enter any of these caves. I venture to suggest that some 
of them will be found to contain mummies similar to 
those of the Canaries. If so, the missing link between 
the ancient inhabitants of the Canary Islands and the 
Egyptians will have been found. Many points of resem- 
blance are also noticeable between ancient Canarian 
words which have come down to us and similar Berber 
ones. 

But going still further back we have good evidence 
that this people constituted part of the white dolicho- 
cephhalic race * which once extended through the British 
Isles, France, Spain, Northern Africa, Palestine, and 
Syria. The people of this aboriginal race, according to 
Professor Sayce, were distinguishable on account of their 
height and size, ‘‘and down to the time of David the 
gigantic descendants of the Anakim were still pointed out 
in the cities of the Philistines,” whose height was “like 
the height of the cedars, and he was strong as the oaks ” 
(Amos ii. 9). To this day in Tenerife the common ex- 
pression for a tall, well-proportioned man is, “‘He is a 
regular Guanche.” This race was a white-skinned, fair- 
haired people, which Professor Sayce says was character- 
ised by the slightly retreating forehead and the peculiar 
nose, features certainly characteristic of the ancient in- 
habitants of the Canary Islands. Blue eyes and light 
hair are still to be continually met with in the most out- 
of-the-way spots. 

* Upon the platform during the reading of the paper the author 
produced a Guanche skull. This Dr. Garson there and then mea- 
sured and pronounced to be clearly dolicho-cephalic. He had not 
before seen the skull, and it had never before been measured 
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Tue Last oF THE GUANCHES, 
The last we hear of the Guanches as a separate 

people is in the year 1532—thirty-six after the conquest 
—when Spanish delegates went to Spain to ask for the 
Inquisition to exterminate the remainder of those who 
were living, or rather merely existing in the inmost 
mountain recesses, and it is doubtful whether any pure- 
blooded survivor of the race now exist, for during my 
travels through the seven islands I came across none, 
though a sharp look out was kept. But it is very pro- 
bable that in the natives now on the islands there is 
much of the old blood. During those thirty-six years, 
between the conquest and the advent of the dreaded In- 
quisition, there must have been much intermarrying 
between the two nations. The women of the ancient 
race were remarkable for loveliness; the Spaniards 
have never been pre-eminent for morality. An amalga- 
mation of the two races has taken place. This admix- 
ture of Guanche blood in the islands to-day is evident 
from many plainly visible signs. The general character 
of the islanders struck me as being much softer, more 
simple, and more generous than that of the Peninsular 
Spaniards. There is a remarkable absence of bigotry 
and religious intolerance, and the peasants are imbued 
with a refreshing spirit of independence and love of 
liberty. That they have obtained from tariff-loving Spain 
the concession of free ports, is an example of their per- 
sistency and enterprise. Bethencourt found the Majere- 
ros ‘“‘of large stature, powerful, and firmly attached to 
their form of government, very tall and difficult to take 
alive.” Glas in his day noticed too that the natives of 
Lanzerote and Fuerteventura were of a noticeably large 
stature, and in my travels in those islands I observed 
the same. There is evidently more of the ancient blood 
in Hierro than in Tenerife. The old inhabitants of 
Palma were “a fine and tall people” and so they are to- 
day. As in the days of the Spanish conquerors, so now 
we found the Palmeros remarkable for their vivacity and 
wit,and some at any rate, of the quaint Palma costumes are 
very probably direct descendants of costumes worn by the 
ancient people. 

The old inhabitants of Gran Canaria “are tall, and 
look upon themselves as noble. They are a handsome 
and well formed people. Their women are very beau- 
ful.” A description generally applicable to the present 
inhabitants to-day. In this island it is recorded that the 
Spaniards slew a giant nine feet high. 

The Conejeros are now, as they were before the con- 
quest, ‘of a humane, social and cheerful disposition, very 
fond of singing and dancing.” Many of the dances to be 
met with in the various islands are doubtless of Guanche 
origin. 

The great inter-insular jealousy now existing between 
the islands reminds us very forcibly of the old days, and 
is perhaps a survival of the old feeling when there was 
no inter-communication among the islands, and when- 
the natives of one island eagerly fought those of another 
when landed there by the Spaniards. 

Beasts of burden were first introduced into the group 
by the Spaniards. Before that time all baggage must 
have been carried by men, probably on their heads. 
The pronounced development of the roughnesses and 
angularities for the attachment of the neck muscles, 
which I have repeatedly noticed on Guanche skulls, is 
confirmatory of this view. In the little-known island 
of Gomera the natives preferred to carry my portmanteau 
on their heads to trusting it to the baggage mule as in 
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the other western islands, and this, too, for miles over 
very rough and laborious country. 

A curious survival is the antipathy to blood-shedding. 
Butchers are looked upon as the lowest class of the com- 

Fic. 6. (See next page.) 

munity. Even the very criminals object to mix with 
them in prison, so that if convicted of misdemeanours 
they are whipped and not imprisoned. This horror of 
butchers, which is specially noticeable in Gran Canaria, 
dates from the customs of the Antiguos Canarios. Aziirara 
says: “ They held it an abomination to kill animals, and 
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employed Christian captives as butchers when they 
could get them.” And again, ‘Instead of killing their 
captives they thought it sufficient punishment to make 
them butcher their goats and skin them, and cut them 
up, an occupation which they looked upon as the most 
degrading that a man could be put to.” Galindo states 
that it was made unlawful for the butchers even to keep 
company with any but those of their own profession ; 
they were, in fact, treated just as lepers were by the Jews. 

The ancient Canarians “showed remarkable faithful- 
ness and honesty, for if one of them receives anything 
good to eat, before tasting it he divided it into portions, 
which he shared with the rest.” This is a custom which 
we noticed in the other islands as well as in the Canaria. 

Caves were regularly used by the ancient people, and 
to this day there are several inhabited troglodyte villages 
and separate cave dwellings, though now, as formerly, 
the natives excel in the art of dry-stone building. 

The lancia, or leaping pole, was the usual means of 
rapid locomotion, and it is still used—particularly in 
Palma—by the natives with great expertness, the rapidity 
with which a Palmero will bound down a wild moun- 
tain side being most surprising. The natives used to 
catch fish in the night time by making a blaze on the 
water with torches of pine wood, and I have heen out 
fishing with a man at night who employed identically 
the same process, doubtless in much the same manner as 
did his Guanche forefathers. 

The modern rough pottery made in the islands closely 
resembles the old, so far as markings and shapes are 
concerned, but differs in not being so good in quality. 

The general use of “gofio” is a most prevalent and 
noticeable survival from the days of the ancient inhabi- 
tants. Even the name of the food, the method of eating 
it, and kneading it in a gofio-bag made from a kid-skin 
drawn off whole, being the same. As in the old days, 
So now, it is the staple article of food. 

A peculiarity in Canaria deserves record,2as through 
the ancient Canarians it may have come down from the 
ancient Egyptians. I allude to a curious and emphatic 
way of saying ‘‘no” without speaking, by looking at the 
interrogator and rapidly moving the forefinger in front 
of and across the face. 

A method of laying out the dead by placing one hand 
across the breast and the other along the side with the 
fingers turned out, is exactly the same arrangement as is 
seen in some of the mummies. 

A Hint ror Furure TRAVELLERS. 

Since we visited these island a tide of visitors has 
set in that direction, and future travellers may reasonably 
be asked to pay particular attention to, and to record, 
any other traits and habits of the peasants which strike 
them as being inherited from the old race; to explore 
caves, and to look out for their presence even in what are 
now inaccessible places, and if any mummies are found, 
to see that they are not treated as was that which was 
presented to the College of Surgeons. 

Much remains to be done by original research in the 
islands; and important additions to our knowledge 
about this extinct people may be expected from the 
practical observations of travellers. 5 

The Guanches have gone the way of the Dodo and 
the Mammoth—too gentle, unresisting, and antiquated to 
combat modern civilisation ; and like them are now only 
visibly represented by specimens in museums. If I have 

life, my purpose is served—to awaken interest means 
eventually to advance knowledge. I hope future 
travellers will be able to tell you much more about the 
Guanches than it has been possible for me to do. 

Note.—The title to fig. 5 (p. 405) should read, “ Two 

Pieces of Guanche Pottery, and Two Gofio-mills.” 

— SaaS 

SOME PHOTO-MICROGRAPHIC 
APPARATUS. 

(Continued from p. 403.) 

N fig. 6 is shown a form of photo-micrographic camera, 
designed by Mr. E. M. Nelson in conjunction with 

Mr. C. L. Curteis, and made by Mr. C. Baker, of High 
Holborn. 

The camera has been specially designed for use with 
Professor Abbé’s new three-power projection eye-piece, 
specially corrected for use with Zeiss’ apochromatic ob- 
jectives, and the camera is so arranged that when closed 
the magnification given by the three-power projection 
eye-piece is equal to nearly five times the initial magni- 
fying power of the objective used, or an equivalent to 
the power obtained with an “ A” eye-piece, whilst, when 
fully extended, it gives ten times the initial magnifying 
power of the object-glass, or the equivalent magnifica- 
tion produced by the use of a “C” eye-piece, a degree 
of magnification which it is not advisable to exceed. 

The accompanying woodcut shows very clearly the 
whole arrangement. The camera is constructed to take 
a plate 44 by 34, and consists of two cardboard tubes, 
the one sliding into the other, like the tubes of a tele- 
scope, the joint between the tubes being made light-tight 
by means ot a velvet flap, fastened down by an india- 
rubber band. The light excluding cap is made of card- 
board covered with leather, this being found to be quite 
as efficient as, and not so heavy as, a brass fitting. The 
outer cardboard tube is fixed to a vertical standard which 
can be secured to the base-board, at any point within its 
range, by means of clamp screws working through slots. 
The focussing screen slides into the back of this standard, 
which is provided with suitable grooves to receive it. 

The focussing arrangements are essentially similar to 
those previously described. _ 

PS 
ARCHAOLOGICAL Discovery.—An archeological dis- 

covery of great interest has been made in the tidal river 
Hamble, near Botley, Hants. A boathouse is being built 
at the point of the junction of the Curdridge Creek 
with the river, some little distance above the spot 
where there is a still existing wreck of a Danish man- 
of-war. In removing the mud and alluvial soil to 
make sufficient waterway, something hard was en- 
countered, which on being carefully uncovered proved 
to be a portion of a possibly pre-historic canoe—cer- 
tainly pre-Roman. It is a few feet higher up the river 
than the old Roman hardway or landing place, and was 
evidently sunk close to the shore. It is about 12 feet 
long by 24 feet wide, beautifully carved, and in a fairly 
good state of preservation. Some question of, owner- 
ship is likely to arise, as it was discovered below high- 
water mark. The adjacentland teems with fragmentary 
specimens of Roman pottery, bricks, etc., and it is anti- 
cipated that the explorations will lead to further dis- 

imbued some of these dry remains with the elements of | coveries, 
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Vas 

General s2otes. 
TEMPERATURE AT Cairo. — The average maximum 

temperature for the week ending July 19th was 1064 
degs. F., and the extreme heat Hud degs. The lowest 
temperature registered was 723 degs. 

Errects oF UNWHOLESOME Water.—According to a 
medical contemporary, the death-rate at Cairo is now 73 
per 1,000. This mortality is ascribed to the polluted 
water of the Nile being used for drinking. 

THE PREVENTION OF SEA-SICKNESS.—According to the 
Bulletin Medical, antipyrine has no effect upon sea- 
sickness. The New York Medical Record proposes oxa- 
late of cerium, given in 15-grain doses every two hours. 
Science recommends that the projecting region behind 
the ears should be rubbed vigorously with the fingers. 

Expioration 1N Morocco. — We learn that Mr. 
Joseph Thomson is at Tangier on his way home from 
Morocco, having been offered an important mission. 
Mr. Harold Crichton Browne, who is at Rabat, will carry 
out alone the remainder of the Morocco expedition as 
originally planned. He proceeds at once to Mequinez 
and Fez. bal oe 

PHYSIOLOGICAL INSTRUCTION IN THE UNITED STATES.— 
It appears (Science) that in twenty-five out of the thirty- 
eight States, and further, in all the territories and the 
district of Columbia, “instruction in physiology and 
hygiene, with special reference to the effects of stimulants 
and narcotics, is made compulsory by statute on all 
pupils in some part of their school life.” 

CoLtour-HeEarinc.—Mr. J. A. Maloney, after describing 
in the New York Medical Journal and in Science some 
interesting experiments on the conduction of sound- 
vibrations by the bones of the skull, asks :—‘ May not 
colour-hearing, in view of the readiness with which the 
sphenoid bone takes up and delivers vibrations, be due tu 
mechanical stimulation of the optic nerve by the impinge- 
ment upon it of the sphenoid bone in its passage through 
the optic foramen ?” 

A Novet Fatsirication oF Foop.—M. van Hamel 
Roos (Cosmos) has recently detected at Amsterdam 30 
per cent. of marble dust in ground rice imported from 
Italy. In Haute Vienne, one of the most extensive 
millers of the district has been found to have mixed 
carbonate of lead with his flour. This fraud gives the 
flour a fine appearance, renders it whiter, and enables the 
dealer to pass off inferior qualities. The consumer is, of 
course, liable to the miseries of lead-poisoning. 

Dancerous Cooxery.—According to the Medical Press, 
a lady at Tournai treated her guests to a very tasty dish 
of beignets aux fleurs d'acacias, the prescription for which 
she had taken from the family cookery-book. Eleven 
persons partook of the dish, and soon after all of them 
showed symptoms of poisoning—vomiting, cerebral 
excitement, dilatation of the pupils, ete. “Ihe supposed 
“acacia flowers’’ were flowers of Cyttsus Adami, a 
variety of the common laburnum, every part of which is 
poisonous, 

431 
THE* GREEN CoLour~ or THE SEa.—According to 

Pouchet (Comptes Rendus), the green colour of the sea 
in many parts is due to the presence of numerous dia- 
toms, radiolaria, ete. The microscopic organisms contain 
diatomine, a yellowish-brown colouring matter, and this 
yellow, conjointly with the natural blue of the water, 
constitutes the green colour observed. Pouchet was led 
to this view by the fact that Pelagia noctiluca, which has 
a yellow colour, appears green when immersed in 
the sea. : 

Tue Cork jInpustry 1n Spain.—The British Consul 
at Barcelona, in a report just published, states that 
in some places the cork trees have been suffering from 
the invasion of a pest which threatened to destr oy them. 
A voracious caterpillar appeared by millions in the 
cork forests, and ina very short time stripped the trees 
of all the leaves from the tips of the branches to the 
trunks, These caterpillars are now in their turn at- 
tacked and devoured by another insect, a species of 
beetle of a dark-green colour. Another insect in the 
form of a crab (cangrejo) pursues the caterpillars and 
destroys them. Moreover, when the caterpillar has 
passed through its metamorphosis and the butterflies 
have deposited their eggs, another insect, until now 
unknown, attacks and pierces the bags containing the 
eggs and destroys them. Itis hoped that by means of 
these three agencies the complete extinction of the de- 
structive caterpillars may be accomplished. 

Tue EvecrricaL anp ALLIED TRADEs.—On Monday 
last a meeting was held at the offices of the London 
Chamber of Commerce, Eastcheap, for the purpose of 
completing the organisation of the electrical trade 
section of the Chamber, with the object of dealing effec- 
tively with questions of general interest relating to the 
trade. Mr. W. Crompton was voted to the chair. The 
organising committee, appointed at the meeting on the 
27th of July last, brought upa report, in which they 
recommended that a working or executive committee—— 
elected annually by the general body of the trade— 
should be charged with the ordinary business of the 
secticn, and that in the first instance it should consist of 
thirty-three members, to be increased to forty-eight at 
the first annual meeting, if the membership then obtained 
should warrant a larger representation. With a view to 
an equitable representation on the working committee of 
the various branches of the electrical trade, the organizing 
committee recommended the division of the working 
committee into the following subsections :—Telegraph 
companies, 5 members; telephone companies, 2 mem- 
bers ; electrical supply companies, 6 members ; electrical 
manufacturers and contractors, 13 members; consulting 
electrical engineers, 4 members; and “ general,” two 
members. On the motion of Mr. Reeves, seconded by 
Mr. Brown Martin, the report was adopted ; and on the 
motion of Mr. Rawson, the working committee were 
authorised to elect their chairman and vice-chairman, if 
they wished to do so, from outside their own body. The 
election by ballot of the working committee was then 
proceeded with. Vsaduheae 

Tue INVENTION OF THE MuIcroscope.—This subject 
has recently been discussed at a meeting of the Paris 
Academy of Sciences. By general consent the invention 
of the compound microscope is ascribed to Drebbel, 
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unless he derived his knowledge of the instrument from 
Jansen. M. Govi considers that the true inventor was 
Galileo. From 1610, that is eleven years before the in- 
vention of Drebbel, the Italian savant is supposed to have 
used his telescope for viewing very small objects, which 
he then saw highly magnified. In 1614, Dupont, Lord 
of Tarbes, relates among the incidents of a journey in 
Italy, that Galileo had thus given to flies the apparent 
bulk of lambs, and ascertained the presence of innumer- 
able hairs on their bodies and of pointed claws on their 
feet. When the Dutch invention penetrated into Italy in 
1624, Galileo attempted a reclamation of priority, but 
soon finding that his attempts were overlooked abroad, he 
preserved in future silence on this great question, despite 
the distinctness of the facts established by M. Govi. M. 
Emile Blanchard persists in thinking that the true in- 
ventor of the microscope is not easy to discover. 

RESTORING THE CoLourR oF FapEeD FLowers.—In spite 
of all care taken, it often happens that flowers lose their 
odour during drying. We quote, therefore, the following 
two processes, given by M. Capus, in Le WNaturaliste, 
which it is asserted will revive the colour to a certain 
extent. Red flowers especially, which have turned blue 
or violet, may be restored to their primitive colour in the 
following way :—A slip of white blotting paper is steeped 
in very dilute nitric acid (1 part acid to 10 or 12 of 
water). The flower is laid on this slip, and the whole is 
enclosed between several folds of dry paper and sub- 
mitted to a moderate pressure for some seconds. At the 
end of this time the original colour will generally be 
found to have re-appeared. All flowers do not require 
the same pressure nor the same strength of acid. Ifa 
flower is too pale after the operation, it is because the 
acid is too weak or the pressure too strong. If the green 
leaves of the plant come in contact with the acid they 
lose their colour. Dried plants may also be divided into 
small lots and placed in a box in which sulphur is burnt. 
We look upon this latter process with considerable 
suspicion, on account of the well-known bleaching action 
of sulphurous acid. ef 

Tue Pusric HeartH.—The Registrar-General’s return 
for the week which ended on Saturday, October 13th, 
States that the deaths registered in 28 great towns 
of England and Wales corresponded to an annual rate of 
210 per 1,000 of their aggregate population. The six 
healthiest towns were Birmingham, Brighton, Bristol, 
Derby, London, and Wolverhampton. The highest 
annual death-rate, measured by last week’s mortality, 

were :—From measles, 1°1 in Huddersfield ; from scarlet 
fever, 3:1 in Blackburn; from whooping-cough, 11 in 
Derby and in Manchester, 2°4 in Cardiff, and 2°9 in 
Huddersfield ; from “fever,” 1:2 in Salford; and from 
diarrhcea, 2°8 in Norwich, 3:2 in Wolverhampton, 3°4 in 
Portsmouth, and 3°5 in Preston, The 45 deaths from 
diphtheria in the 28 towns included 26 in London, 5 in 
Manchester, and 3 in Newcastle-upon-Tyne. The only 
death from small-pox in the 28 towns occurred in Hull. 
In London 2,588 births and 1,536 deaths were registered. 
Allowing for increase of population, the births were 
122 below, while the deaths exceeded by 13, the average 
numbers in the corresponding weeks of the last ten 
years. The annual death-rate per 1,000 from all causes, 
which had been 15°8, 16'0, and 16°5 in the three pre- 
ceding weeks, further rose last week to 187. In Greater 
London 3,438 births and 1,896 deaths were registered, 

corresponding to annual rates of 32°4 and 179 per 
1,000 of the estimated population. In the Outer Ring 
14 deaths from diarrhcea, 9 from measles, 8 from diph- 
theria, and 6 from scarlet fever were registered. Of 
the fatal cases of diphtheria, 3 occurred in Croydon, and 
2 in Walthamstow sub-districts. The 6 deaths from 
scarlet-fever included 3 in West Ham sub-district. 

Groge Licutninc.—M. Reimann has recently pub- 
lished some interesting observations on globe light- 
nings witnessed at Hirschberg, in Silesia, during the 
storms of the 19th and 29th of April, 1888. La Nature 
gives an abstract of the phenomena from the Bulletin de 
la Société Méléorologique de France. Two such globes 
were seen during the former storm. A woman and her 
son were at two different windows in the third storey of 
their house in the Wilhelmstrasse and the Inspector- 
strasse. A yellow ball of fire, of the size of a skittle- 
ball, appeared advancing slowly on the telegraph wires, 
with a slight noise like that of a flag shaken by the wind. 
It descended in the middle of a square covered with 
grass ; it then rose up and moved forward, flying higher 
and more rapidly than before, and passing over the 
houses of the Inspectorstrasse in a S.S.W. direction. The 
second ball was seen by another woman, about 4 p.m., 
from a window looking to the east. The globeof yellow 
fire advanced very rapidly from the Franzstrasse towards 
the window, at a distance of 20 to 25 metres, moving from 
south to north. It passed over the Bahnhofstrasse, and 
rose upon the roof of a house provided with a lightning 
conductor, leaving no traces. Its size was about that of 
a child’s head. It was followed by a series of smaller 
globes like billiard-balls. No sound was heard. The 
storm of April 29th was extremely violent, and several 
remarkable flashes were observed. A woman saw a 
large brilliant ball fall perpendicularly from a cloud over 
Hirschberg, and break up into several fragments, which 
disappeared in the air. Another globe-discharge in the 
storm was very similar to that of the roth. It was 
observed by the gardener of the Gymnasium, who was in 
an arbour of the garden, and by a girl from a window in 
the Inspectorstrasse, at a distance of 50 to 60 meires from 
the Gymnasium. The globe traversed a space of about 
100 metres. Said the gardener :—“It was a globe of 
reddish fire, which advanced suddenly from the roof of 
the Gymnasium with a hissing noise, and burst over the 
trees of the garden without an explosion. The frag- 
ments descended to the left and the right, and disap- 
peared in the air, leaving no traces.” The girl saw sud- 
denly, to her right hand, on the house opposite, a ball of 
fire which advanced rapidly towards the corner of the 
Gymnasium and rose to the angle of the roof, where it 
burst without noise. It was about the size of a child’s 
head. ‘The author relates another observation commu- 
nicated by Herr Rudeck, of Wigandsthal, near Freiburg. 
On May r4th, during a storm which lasted four hours, 
about 5 p.m. fifteen persons saw a ball of fire of about 
the size of a soup-plate, and of a dazzling whiteness, 
which appeared over Rudeck’s house, illuminating the 
house and the court. It descended perpendicularly, and 
rested on atree in the court, at 13 metres from the house. 
Several observers saw lightning issuing from the branches 
and moving towards the lightning conductor. At the 
same moment two servant girls rushed into Herr Rudeck’s 
sitting-room screaming that there was a ball of fire in the 
kitchen. It left behind no traces, The phenomenon was 
accompanied by a peal of thunder. 
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MARS AND ITS “CANALS.” 
LENS the last few years the attention of astro- 

nomers has been increasingly drawn to certain 
curious phenomena observed in the planet Mars. These 
appearances are of the higher scientific value since two 
only of the heavenly bodies, Mars and Venus, are likely 
to throw fresh light on the important question in how far 
any of the other planets may resemble our earth? Mer- 
cury is too small, too distant, and too much lost in the 
sun’s rays to afford us any evidence. The exterior planets 
Jupiter, Saturn, and the rest seem to belong to a totally 
different class of bodies. 

Of the only two planets which remain, Mars offers us 
the better facilities for observation. Though smaller 
than Venus, and at a greater distance from-the earth, 
he is at times seen “ full,” whilst Venus never turns to 
us more than a portion of her illuminated disc, like the 
moon about the first quarter. 
a thorough scrutiny of Mars. 

Hence the importance of 
A long time ago it was 

I1.—MARS AS IT APPEARED ON THE 8TH, 9TH, AND 
IoTH OF MAY, 1888. (AFTER SCHIAPARELLI.) 

6. White spaces, 

FIG. 

discovered that around the poles of this planet 
there exist whitish “caps,” which increase or decrease 
periodically with the season of the year, and which at 
once remind us of the snowy regions investing our north 
and south poles. 

Further, there appear on the disc of the planet spots 
fairly permanent in their outline, and differing in their 
colour. There are sombre regions which are supposed 
to be seas, and there are also brighter tracts of a reddish 
colour which astronomers regard as continents. The 
land and water, if such they be, as we may provisionally 
assume, differ both in relative proportion and in configu- 
ration from those of our earth. Our ocean occupies at 
least two-thirds of the earth’s surface, and our land is 
mainly grouped in two large masses, beginning near the 
North Pole and extending southwards. On Mars the 
proportions of land and water are nearly equal, and we 
find, as the late Mr. Proctor puts it, a great number of 
long and narrow necks of land and of seas, shaped. like 
the neck of a bottle. 

We have been thus obliged to premise facts, doubtless 
well known to the majority of our readers, for the better 
comprehension of what is to follow. 

Such was the state of our knowledge of the surface of 
Mars when in 1877 Professor Schiaparelli, an Italian 
astronomer, discovered what are now known as the 
“canals.” The continents of Mars are intersected with 
lines, most frequently straight, sometimes fine, very 
dark and distinctly traced, sometimes broader and misty, 
sometimes black, sometimes grey, blueish, or reddish. 
These lines seem to place the seas incommunication with 
each other, and they cross and re-cross each other, form- 
ing at certain points knots which the telescope has not 
succeeded in disentangling. In some regions these lines 
—canals or whatever they may be—display slight wind- 
ings resembling those of our rivers, though in a much 
less pronounced degree. 

A general notion of the aspect presented by Mars, as 
seen with a powerful telescope, may be formed by an 

MARS AS IT APPEARED ON THE 2ND, 4TH, AND 6TH OF 
JUNE, 1888. (AFTER SCHIAPARELLI.) 

6, White spaces. 

examination of figure 1, for which we are indebted to our 
contemporary Czel et Terre. 

Strange to say, this discovery of Schiaparelli was re- 
ceived at first with almost as much incredulity as was 
bestowed upon Galileo’s early observations of the phases 
of Venus, of the moons of Jupiter, or of mountains in 
the moon. The canals were pronounced by some to be 
mere illusions due to defects of the telescope or to at- 
mospheric peculiarities. But when other observers con- 
firmed substantially Schiaparelli’s results, using other 
instruments, this sceptical attitude was, of necessity, 
abandoned. 

The next step in the study of a phenomenon, which 
has been rightly called mysterious, was again taken by 
Professor Schiaparelli in 1881-82. At that time Mars 
was in opposition, its entire illuminated disc being turned 
towards us. Utilising this favourable circumstance, the 
Italian astronomer observed that nearly all the canals 
appeared double. This phenomenon, spoken of techni- 
cally as their gemination, requires to be precisely 
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described. Alongside one of the: old canals, or at least 
of one of the canals as they had been previously seen, 
there appeared a new one (#.¢., one not seen before), in 
most cases strictly parallel to the former, and terminating 
not at the same points, as if the old canal had been 
merely resolved into two components by the use of a 
more powerful instrument, but leading to neighbour- 
ing points, as if a new canal had been dug 
parallel to the former. The totality of these parallel 
or twin lines, intersecting each other too in all 
directions, seemed like an inextricable net. A super- 
ficial examination might lead to the conclusion ‘that 
the original state of the surface of Mars had been entirely 
overturned. Such, however, is not the case; the old 
lines can be exactly identified, though each is accompanied 
by a new line. Hence the new map is something like 
what the old one would look if viewed through the 
medium of a doubly-refracting crystal,such as Iceland spar. 

The discoveries of Schiaparelli had been made with 
the excellent 8-inch equatorial by Merz, in the possession 
of the Milan Observatory. But more powerful means 
were soon placed at his disposal, and in 1886, when 
Mars was again in opposition, he was able to examine 
the planet with an 18-inch telescope by the same maker 
and of the same excellent construction. 

In the same season M. Perrotin, of the Nice Obser- 
vatory, examined Mars with the 38-centimetre (= 7¢-in.) 
equatorial. After several attempts he succeeded in 
detecting the gemination of many of the mysterious lines, 
and his observations were checked over by M.M. Thollon, 
Gautier, and Trépied. Thus was obtained a full con- 
firmation of the beautiful discoveries of Schiaparelli on 
the singular physical constitution of Mars. 

(Zo be continued ) 

1 SS 

LUMINOUS OR SILVERY CLOUDS. — 
CCORDING to the opinion of Professor W. Kohl- 
-rausch, the luminous phenomena in the sky from 

November, 1883, to the summer of 1884, during which 
time splendidly illuminated clouds appeared with great 
frequency, were produced by volcanic eruptions, al- 
though it may also be assumed that the matter of these 
luminous clouds came from the regions of space. O. 
Jesse (Meteorologische Zeitschrift, v: p. 90) considers the 
former view the more probable ; and, without professing 
to give a final decision on the whole question, he endea- 
vours to explain-the striking fact that between the first 
appearance of the intense purple light -and the first 
occurrence of the luminous clouds an interval of eighteen 
months could elapse. - 

According to Jesse, the luminous clouds consist of a 
number of minute crystals formed from certain very 
light gases of unknown nature under the influence of the 
low temperature of the upper regions of the atmosphere. 

As Verbeck assumes, the mass hurled up from Kraka- 
toa, which, on May 2oth, 1883, reached a height of more 
than six miles, attained on August 26th-27th an altitude 
of from ten to twelve miles, a calculation which agrees 
fairly with the results of O. Jesse, who determines the 
height of the luminous stratum of vapour at about eleven 
miles. Without question the matter ejected from the 
volcano consisted of solid particles of dust, and also of 
gases. The latter, with the exception of the condensed 
watery vapour, were diffused in the air. These gases, 
in consequence of their rapid ascent, were diffused notin 
the lower but in the upper regions of the air, and were 

4 

then lost in space, if we admit that there is no hard and 
fast boundary between space and our atmosphere. Such 
a gas, whose point of condensation was not too low, 
might in consequence of this ascent arrive in regions of 
such a temperature that it would become liquified. By 
the rapid evaporation of the liquid thus formed we have 
a further reduction of temperature and a consequent 
formation of crystals. In the strata where this crystal- 
lisation takes place, the atmospheric air will be freed 
from the foreign gases, so that further quantities of the 
same may make their way upwards from the lower 
strata. It is plain that the gas in question may even be 
heavier than atmospheric air, but in consequence of the 
mutual interpenetration of gases it may still arrive at very 
great altitudes, though more time must elapse before th2 
stage of crystallisation is reached. 

After the congelation the crystals fall down into lower 
and consequently warmer regions of the air until again 
an evaporation and an ascent takes place. These circum- 
stances may be sufficient to explain the extremely rapid 
changes of form of the luminous clouds. 

More difficult is the explanation in what manner the 
scattered crystals arrange themselves in large masses So 
as to form a luminous cloud by the coalescence of minute 
corpuscles. Here then come into play processes similar 
to those, in consequence of which thinly-scattered particles 
of vapour are agglomerated to form sharply defined 
thunder-clouds. For the coalescence of the widely 
diffused crystals a considerable time must be required, 
and we may thus understand the long interval between 
the eruption of Krakatoa and the first appearance of the 
luminous clouds. 

Jesse seeks to explain, further, the periodic appearance 
by the luminous clouds. Encke had formerly explained 
the prolonged revolution of the comet bearing his name 
by the supposition that space contains a resisting medium. 
William Siemens, in order to account for the constant 
renewal of solar energy, makes use of the hypothesis that 
the general space of our solar system is filled with gases 
which must be regarded as a continuation of the atmos- 
phere of the sun and the planets. At the same time we 
may assume that the air of the interplanetary space lags 
behind the planets in their revolutions round the sun. 
Every planet will then experience a continual, but slow 
and partial, renewal of its atmosphere. In this manner the 
hemisphere which is turned towards the direction in 
which the earth is moving undergoes a constant afflux of 
matter from the regions of space, whilst from the opposite 
hemisphere there takes place a constant efflux. In the 
atmospheric strata, at from six to about sixty miles above 
the earth’s surface, there may be a slight current in the 
direction opposite to her motion which carries along the 
minute solid particles suspended in the air. It would, 
therefore, be probable that the luminous clouds which 
since 1885 have been regularly seen in the months of 
June and July will be visible for half a year in the south 
temperate zone. It deserves notice that at the time of 
the Krakatoa eruption the north pole was turned towards 
the direction of motion of the earth, whence, in accordance 
with the above suppositions, the vapours of the eruption 
would extend more to the south than the north. 

The above hypothesis does not explain the fact that 
since their first appearance the luminous clouds have con- 
siderably decreased. It is possible that the gas has entered 
into combinations which no longer admit of its ascent, or 
that the crystals formed in the upper regions of the air 
have been carried away by the above-mentioned current, 
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Matural Bistory, 

PENGUINS AND MOLLYHAWKS. 
THE penguins (Afpfenodytes), a sub-family of the nata- 
torial birds, represent in high southern latitudes the 
auks and divers of the north. Confined exclusively 
to cold regions, they abound in the Antarctic seas, 
and are so numerous that Dr. Bennett estimates 
the number of these birds on one island alone 
—Macquarrie’s Island, in the South Pacific—to be at 

Sir James Clark least from thirty to forty thousand. 

iL - - : _— 

Sir James and his party were nothing loth to beat a hasty 
retreat from so inhospitable a shore. Mr. W. Dougall, 
of Invercargill, New Zealand, seems to have had a some- 
what similar experience in his trip with Captain Fair- 
child in the Sée//a to the Auckland, Bounty, and Camp- 
bell Islands, in January of the present year. On every 
island they touched upon, penguins, mollyhawks, alba- 
trosses, and ice-birds were in proud possession, and on 
the Bounty Islands, a compact group about 130 miles 
from the Antipodes Islands, consisting wholly of bare 
rocks absolutely destitute of vegetation and covered 
with guano, these birds, especially the two former, 

PENGUINS AND MOLLYHAWKS ON THE BOUNTY ISLANDS. 
(From an Instantaneous Photograph taken by Mr. W. Dougall, of Invercargill, N.Z.) 

Ross, in his “ Voyage of Discovery in South and Antarctic 
Regions,” mentions the immense numbers of penguins 
which surrounded him on all sides when he took 
possession, in the name of Her Majesty Queen Victoria, 
of the then newly discovered land Possession Island 
(now known as Victoria Land). He does not seem to 
have been greatly impressed by the appearance of the 
new annexation ; the rocks were bare of vegetation, and 
there was nothing to be seen in any direction but pen- 
guin, penguin, /owours penguin. As these feathered 
inhabitants obviously objected to any sort of interference, 
manifesting their displeasure by vigorous pecks and 
blows, and as the odour from the guano, the accumu- 
lated deposit of many ages, was anything but agreeable, 

teemed in perfect myriads. Mr. Dougall succeeded in taking 
a series of photographs of these islands, although, owing 
to the slipperiness of the guano, he found it a matter of 
no slight difficulty both to get the camera safely to any 
point of vantage and to keep it steady when there. The 
fourteen islands which form the groups average about 
thirteen acres each in extent, and Mr. Dougall asserts that 
there must have been at least a dozen penguins on every 
square yard, while the water around was simply alive 
with them. 

On the shores of South Patagonia these birds 
abound in such numbers that 300 have been taken 
within an hour, while in an islet in the Straits of 
Magellan Captain Drake’s crew once killed more than 
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3,000 in one day, a statement which, in spite of its 
magnitude, may yet be accepted with a fair amount of 
credulity, since these navigators were probably the first 
human beings to set foot on the island, and the birds had 
been free from molestation.for unknown generations. 

The penguin rarely quits the vicinity of land, never 
appearing at great distances out to sea, and are in the 
habit of forming perfect little colonies in their island 
homes. 

During the Transit of Venus Expedition to Kergue- 
len Island the Rev. A. E. Eaton, naturalist to the ex- 
pedition, found that some of the penguin colonies only 
contained about twelve nests, while others had from 70 
to 150, and some of the officers visited a very populous 
“‘Yenguinery,” which contained about 2,000. 

These large communities were approached from the 
sea by well-worn paths, almost like sheep-tracks, Dr. 
Bennett has a theory that the sitting hens, young birds, 
moulting birds, and clean birds all form distinct classes 
of the community, and that the line of demarcation 
between the several classes is strictly defined, no clean 
bird, for example, being allowed to assort with a moult- 
ing bird. The nests are of simple construction, gener- 
ally a mere hole scraped in the ground, lined with a few 
dried leaf-stalks and seed-stems of the Pringlea. The 
female seldom lays more than one egg, greyish white 
in colour, and this egg she never leaves for many 
moments until it is hatched. She holds it close to her 
thighs, and if approached during incubation she briskly, 
if inelegantly, waddles off, carrying her egg with her. 
During this time the male bird goes to sea for food for 
the female, who soon grows fat, but as soon as the 
young bird is hatched both parents go to sea in search 
of food, and the young bird grows fat in proportion as 
the old ones get thin. Captain Fitzroy declares that 
the old birds, when they arrive with the food supplies, 
solemnly get on a little eminence and make a great 
noise, between quacking and braying, as if haranguing 
the penguinery, only interrupting the thread of their 
discourse to allow the young ones to take their food. 
Although at first the penguins seemed to have had not the 
slightest fear of man, they are apparently beginning to 
associate his appearance with discomfort, if not with 
death, and the male birds now sometimes take to flight. 
The females only run a very little distance, often turning 
round to see how matters are proceeding, and generally 
returning at once to the nest. The young apparently 
do not object to strangers, and prefer remaining in the 
nest, submitting with perfect willingness to be stroked 
by the intruder, however much the anxious mother 
may peck at his legs and otherwise betray her disap- 
proval of his presence. A little later in life the young- 
sters when returning to the nest at night will 
sometimes linger behind, but are sharply rebuked 
by the community for such irregular proclivities, all 
the penguins safely at home giving the truant late- 
comers severe digs and pecks as they pass them on their 
homeward way. Mr. Eaton states that the penguins, or 
“ Johnnies,” as the whalers call them, are very regular 
in their habits, repairing every afternoon, when their 
fishing operations are over, to the shore, where they 
land in small parties at their accustomed places, and 
rest quietly on the beach with their heads sunk between 
their shoulders and their bills up in the air, much after 
the fashion of very young thrushes. They will com- 
mence the ascent to their homes with great energy, but 
soon begin to slacken their pace, and when once 

thoroughly tired out no amount of persuasion, even if 
administered with suasive force by the toe of a boot, 
will induce a penguin to continue his journey until he 
chooses. If knocked right over, the ‘“ Johnnie” will 
only pick himself up to peck at the offending boot; and 
if further measures be resorted to, he simply turns tail, 
and betakes himself headlong to the sea. A penguin’s 
gait is not as dignified as its erect appearance might 
lead one to suppose. Its legs are very far back, 
and its feet broad, almost like the sole of a quad- 
ruped’s foot, so it stands extremely well, but at 
each step its body turns from side to side, its 
feet almost crossing each other, with a decidedly inelegant 
effect. Its little wings, utterly ineffectual though they ce 
for flight, are not only very powerful swimming agencies, 
but act as very efficient fore-feet in an emergency on land, 
and if greatly alarmed a penguin makes off, literally on 
all fours, with such speed that a careless observer 
might easily mistake the bird for a low-bodied quad- 
ruped. In colouring the penguin is almost a harmony 
in black and white. The upper part of the head and 
throat is black ; the back dark bluish grey, so dark as 
to be almost black; the under surface pure silvery 
white ; the bill black; legs and feet black. The one 
touch of colour is supplied by the broad band of light 
yellow which runs down the side of the head, narrows 
towards the middle of the throat, and then merges on 
either side into the dazzling white of the bird’s breast. 
Its feathers are all set in the peculiar fashion common 
to the natatores, or swimming birds, and together with 
the thick under-coating of down, render it impervious to 
cold and wet. The penguin invariably sits erect in its 
roosting-place, and unless agitated or hurried, walks 
upright to the sea, where it throws itself on its breast 
to encounter the rough seas that break over those shores. 
The cry of the penguin somewhat resembles the bark of _ 
a fox, and the combined noise from an army of pen- 
guins is something considerable; indeed, their noc- 
turnal cries have sometimes served as timely warnings 
to navigators steering in the wrong track. The total 
length of a penguin averages about three feet, its tail 
being so rudimentary that it counts but little in the 
measurement, and the weight averages from thirty to 
forty pounds. There are several species of penguins, 
the handsomest being probably the Crested Penguin 
(Eudypes chrysocoma) of Patagonia, a bird witha fine 
crest of yellow feathers, which it can erect or depress 
at will, and with a strange habit of throwing its head 
backwards when on land, and making an extraordinary 
loud noise, not unlike the braying of an ass, which has 
gained for it.the name of “ Jackass Penguin” among 
sailors. 

The Mollyhawk in our illustration is the Antarctic 
skua (Sfercorarius antarcticus), a strong, rapacious brown 
bird, of the family Larid@ (gulls), closely akin to the 
common skua (S. catarrhactes) of the Shetland Islands. 
The Rev. A. E. Eaton states that during the above- 
mentioned expedition the skuas were at first very 
plentiful on Kerguelen Island, but were destroyed in 
great numbers by the sailors, not in mere wantonness, 
but in self-defence, for the bird had a menacing habit of 
“swooping with fierce impetuosity directly towards the 
face of any one approaching their domain, rising only 
just in time to clear his head, and uttering sharp, de- 
spairing cries.” As the sailors learnt their method of 
attack, they simply held a knife, point upwards, above 
their heads when searching for eggs, and on this knife 
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the skuas would often transfix themselves in their fierce 
downward swoop. They never, like the skuas in 
Spitzbergen, feigned to be helpless and crippled to avert 
danger from their nest, but preferred, at all costs, their 
intimidation tactics. If they thought they had suc- 
ceeded in driving away the enemy, they would stand 
face to face upon the rock, flapping their wings 
and uttering loud croaks, as if in triumph over 
their victory. They sometimes croak during flight, 
their notes much resembling those of the raven 
or crow ; and as their flight also bears some slight resem- 
blance to that of crows, they are sometimes known 
among sailors as “black crows” and “sea crows.” 
Their more general sobriquet, however, is that of 
“Mollyhawk,” from their hawk-like persecution of the 
petrels, or “ Mollies,” their staple article of food, though 
they devour indiscriminately fish, mollusks, birds, or 
small animals. They chase the petrel by day at sea, 
killing it while on the wing, and in the evening hunt for 
them along the shore, flying low and rapidly, ready to 
pounce like hawks upon any unfortunate petrel emerging 
from its burrows. This course of conduct they pursue 
early in the morning as well, and as they are skilful in 
robbing the petrel’s eggs, besides killing the bird itself, 
it may well be imagined that the skua is an object of 
great dread to the petrel. Mr. Eaton is of opinion that 
the skuas are rather perplexed when rabbits occasionally 
emerge from the burrows instead of the expected petrels, 
but thinks that even this unusual food would not come 
amiss to the rapacious robbers, since tame skuas have 
been known to devour young rabbits. The skua only visits 
the shore for breeding or pillaging purposes, preferring 
at other times the open ocean. Its nest is roughly con- 
structed of dried grass, or sometimes, in default of other 
material, of hard-dried guano; and the two eggs are 
dark olive-green, blotched with brown. It is most 
courageous in defence of its young; it allows no other 
birds anywhere near its nest, and does not hesitate to 
attack even man if danger threatens the nest. Sailors 
find the eggs of both penguins and skuas fairly good, but 
the flesh of both birds is extremely unpalatable, although 
it is sometimes the only resource for ships’ crews in the 
way of ‘‘fresh meat.” In order to render it fit for eating 
at all, the sailors skin the birds and hang them up for 
some days, leaving them exposed to the evening dew 
for two or three nights, a process by which’some of the 
disagreeable odour and flavour are said to be removed. 

Our illustration is taken from one of Mr. Dougall’s 
photographs of the Bounty Islands, kindly supplied tous 
by Mr. Joplin, of Stamford, who has a large selection for 
sale. 

Race BETW:EN CARRIER PicGzONS AND BrEs.—A 
singular wager (Cosmos) has been won by a farmer, 
who is at the same time a pigeon fancier, at Hamme, in 
Westphalia, against some inhabitants of the town. The 
bet was that bees, conveyed in fine weather to a distance 
of a league from Hamme, and let loose at the same time 
as certain carrier pigeons deposited at the same place, 
should reach their hive sooner than the pigeons should 
arrive at their house. On July 25th, at 4 p.m., 
twelve pigeons and twelve bees belonging to Mr. R. 
were let loose at Rhysern, a place distant a good league 
from Hamme. In order to recognise the bees they had 
been dusted with flour. All the parties stood near the 
hives of Mr. R., where they could at the same time 
watch the dove-cot. The first bee, covered with flour, 

arrived a quarter of a minute before the first pigeon, and 
the rest of the two troops of aerial travellers arrived at 
the same second a few instants later. 

EVOLUTION IN THE SonG or Birps.—Mr. E. P. Powell, 
of Clinton, communicating to Science, gives some interest- 
ing cases of an evolution in the song of the (American) 
robin, a member of the thrush family. He considers 
that “ with birds evolution must move, asit has moved, in 
the line of music, plumage, flight, and nest-building.” 
Let us hope that it will not be brought to an untimely 
end by the extirpation of the little songsters. 

Dieterous Larvz Parasitic 1n Man.—Portchinski 
(Humboldt) shows that the majority of the cases of 
disease in human subjects, occasioned by the maggots of 
flies, are due to Sarcophagi Wohlfahrti. He gives this 
name to the insect in honour cf Dr. Wohlfahrt, of Halle, 
who first described the fly, and proved its parasitic 
character by rearing it from larvee sneezed out by a man 
who had been driven almost frantic by headache. 
S. Wohlfahrti seems accordingly to be the European re- 
presentative of the American fly, Lucila hominivora, 
According to Meinert, a species of Lucilia is parasitic 
on man also in Europe. 

Tue Heat-Centres In Man.—At the recent meeting 
of the American Neurological Society, Dr. Ott, of Easton, 
showed that in the brain of man there are points which 
preside over the temperature of the body and keep its 
heat constant. These centres are partly upon the sur- 
face and partly at the base of the brain. 

Poison APPARATUS OF THE Mosguiro.—Mr. G. Mac- 
loskie (Science) has described and figured the poison 
apparatus of the mosquito. 

Twin Fruits.—Mr. John J. Janney (Scrence) writes 
that in the year 1851 his garden produced abundant 
specimens of twin fruits, peaches and plums of various 
sorts, cherries, apples, and cucumbers. Some of these 
were but slightly attached together at the foot stalk, 
whilst others coalesced for their whole length. As 
similar fruits were common in the markets at the same 
time, the cause must probably have been seasonal. 

BesigeGED BY Bears.— The official journal of the 
Government of Olonetz reports that the district of 
Welikogub is regularly blockaded by bears. In five 
villages the inhabitants do not dare to venture beyond 
the boundaries. Although not more than too miles 
from St. Petersburg, the district is encompassed by 
primzeval forests, stretching hundreds of versts in every 
direction. Here bears seemed to have formed a regular 
settlement. They form groups of seven or eight, and, 
descending into the cultivated patches, attack the horses 
and horned cattle, reducing the peasants to despair, 
making them afraid to till their fields. Theirterror is so 
great that none of them will any longer venture into 
the forest. The aid of the local authorities has been 
frequently invoked, in vain; and the peasants were 
looking forward, as a last hope, to the autumn battues 
of the soldiers of the district, who will, according to 
usage, organise regular bear-hunts, 
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THE SENSES OF INSECTS. 

11.—Sieur. 

A.tHouGH the question would at first seem almost 
superfluous, it is somewhat difficult to determine 
whether of not Sight is the most important of the senses 
which insects possess. On the one hand it is argued, and 
with great show of reason, that the eyes are generally 
very numerous, that they command a wide field of view, 
and that they are mostly present in two, or even in three 
different forms—strong evidence, one would think, in 
favour of an affirmative reply to our query. But it is con- 
tended, on the other hand, that there are many insects— 
notably several of the myrmecophilous beetles—which 
have no eyes at all, while it has also been asserted that, 
owing to the convexity of the facets which make up the 
compound eyes, vision, even when present, can only be 
found of service at close quarters ; in other words, that 
insects are short-sighted. 

On this point, therefore, evidence is somewhat con- 
flicting, and it is not very easy to arrive at any definite 
conclusion. But it is, at all events, well to point out that 
the arguments of those who deny the importance of the 
eyes are open to considerable objection. For, in the first 
place, those insects which are blind are almost invariably 
dwellers underground, where eyes can be of no possible 
service. And it would be as reasonable to argue, because 
they lack those organs, that therefore eyes are not of the 
highest importance to insects in general, as it would be to 
urge the eyeless condition of certain cave-dwelling fishas 
the base for a similar contention with regard to the piscine 
race. 

And with respect to the second assertion, viz., that in- 
sects are short-sighted, little or no proof has been brought 
forward in its support. And we know, without a doubt, 
that many insects can see for considerable distances. 
Moths, for instance, are attracted to a gas-lamp hundreds 
of yards away ; and though it may be urged that they 
receive but a blurred and ill-defined impression of the 
flame until they approach it closely, the fact remains that 
their vision is at least in some degree serviceable in per- 
ceiving distant objects. And he would bea bold man who 
should lay down the limit at which that vision ceases to 
be accurate. 

On the other hand, it is impossible to over-estimate 
the importance of the fact that the facets of the eye- 
masses are exceedingly numerous, more especially since 
they are so set as to command a view in almost every 
direction without any necessity for turning the head. 
And the number of these facets is at least in some degree 
proportionate to the speed and activity of the individual 
species ; for the more agile insects would, of course, re- 
quire the more perfect sight. Thus in the ant, which is 
comparatively slow in its movements, and in which flight 
is restricted to the single ascent made by the males and 
females before pairing, there are no more than fifty dis- 
tinct facets in the eye. In Blaps mucronata,-which is one 
of the most sluggish of our British beetles, there are 
perhaps two hundred and fifty. In JZeloé, which, al- 
though slow of foot, occasionally exhibits some approach 
to activity, there are about twice as many. But in cer- 
tain dragon-flies, which are the analogues among insects 
of the hawks among birds, there are twelve thousand or 
more ; in some swift-winged butterflies there are seven- 
teen thousand ; and in a certain active beetle (Mordella) 
there are more than twenty-five thousand. There are 
exceptions to the rule, no doubt, but it seems a fairly 

regular one upon the whole; and its bearing upon the 
importance of the visual organs cannot be overlooked. 

Besides these compound eyes, there are in most in- 
sects, though not in all, a very limited number of simple 
eyes, or ocelli, which are generally situated upon the 
upper part of the head; and these bear a distinct resem- 
blance, as far as the general character of their structure 
is concerned, to the eyes of the higher animals. In the 
words of Mr. Rymer Jones, each of these eyes “consists of 
a minute smooth, convex, transparent cornea, in close con- 
tact with which is a small globular lens ; behind this lens is 
placed the representative of the vitreous humour, upon 
which a nervous filament spreads out, so as to form a 
retina. The whole is enclosed in a layer of brown, red, 
or black pigment, which, bending round the anterior 
surface of the eye, forms a distinct coloured iris and 
pupillary aperture.” 

These simple eyes are sometimes present alone, as in 
the Zhysanura. Sometimes they are wanting, as in the 
great majority of the Coleoptera. But usually they are 
present in addition to the compound eyes, and, being 
directed towards the zenith, command just that quarter 
which is beyond the ken even of the higher facets of the 
compound eyes. 

These facets, whatever their number, are always 
hexagonal, and are agglomerated into two great masses, 
one of which is situated upon either side of the head. 
In the Whirligig Beetles (Gyrinz), which skim about on 
the surface of ponds, etc., each of these eye-masses is 
divided in two by a corneous ridge, so that, practically 
speaking, the compound eyes are four in number, the 
upper pair being available for use in the air, while the 
lower pair, which alone are immersed, are equally 
available for use in the water. In almost all cases they 
project well beyond the level of the cheeks and temples, 
as perhaps for the sake of analogy we may be permitted 
to term them, so that the field of view which they com- 
mand is remarkably extensive, and scarcely any poiat of 
the compass is altogether out of sight. 

Each of these numerous facets is provided with its own 
optic nerve; and these nerves, radiating, as it were, 
from a common centre, transmit the impressions which 
they receive to a common retina. Behind this is a mass 
of nervous matter, which leads direct to the brain, or 
rather to the cephalic ganglion which represents that 
organ; and this mass communicates with the general 
retina by what are known as “secondary” nerves, and 
which are very short and delicate. 

Passing to the eyes themselves, each facet is furnished 
with, or itself consists of, a double convex lens, so 
formed as to bring to a focus the rays passing through 
it. Behind every such lens is a six-sided transparent 
prism, analogous to the vitreous humour in the eyes of 
higher animals; and_to the bases of these prisms are 
attached the optic nerves. 

It has long been a question with anatomists whether 
insects do, or do not, see with more facets than one at 
once. That all should be simultaneously employed, or 
should carry independent impressions to the brain, is 
manifestly impossible; and two theories have been put 
forward with the view of clearing up the difficulty. 
One of these is to the effect that, although all the facets 
simultaneously see, they convey but one common im- 
pression, just as one impression only is borne to the 
brain by our own two eyes. But as the facets are set 
in different directions, this explanation is clearly in- 
admissible, The second theory suggests that one facet _ 
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—or at least one small group of facets conyeying a 
common impression—is employed at any given moment, 
and that the remainder see only in a blurred and con- 
fused manner, just as we ourselves dimly see neigh- 
bouring objects when gazing into the far distance. This 
is more probable; but in the present incomplete condi- 
tion of our knowledge it is quite impossible to pronounce 
upon the point with any degree of certainty. 

Eyes of a third description we find in certain aphides, 
in the form of supplementary ‘‘eye-tubercles,’ two in 
number, one of which is situated at the corner of each 
of the compound eyes. These eye-tubercles are fur- 
nished with from five to ten facets apiece, differing little, 
structurally speaking, from those of the compound eyes, 
but hemispherical instead of hexagonal. Their particular 
function is altogether unknown, as is also the reason why 
aphides, which are for the most part very sluggish 
creatures, should possess numerous and well-developed 
eyes, and in three forms instead of in two. But then 
aphides are in many ways most exceptional beings. 

Seeing, then, the highly-developed character of the 
eyes of insects, their invariable presence in those species 
to which they could by any possibility be of service, 
and the utter absence of proof to the effect that their 
range of vision is so limited as has sometimes been con- 
tended, we may surely concede that sight 7s the most 
important of an insect’s senses, and that it is generally 
present in a very remarkable degree. 

—+ SSS 

Aeviews, 
On the Distribution of Rain over the British Isles during 

the Year 1887, as observed at more than 2,500 Stations 
in Great Britain and Ireland, with Articles upon various 
Branches of Rainfall Work. Compiled by G. J. 
Symons, F.R.S. London: Edward Stanford. 

Tue author remarks in his preface that the year 1887 
seems to have had no equal for wide-spread deficiency of 
rainfall since 1788! He further expresses the opinion 
that “if the drought from 1738 to 1762, indicated by the 
observations already collected, is real and recurs, not only 
will every town in England which receives its water 
supply from a gathering-ground be put on short supply, 
but the canals will have to be closed and agricultural 
operations will have to be modified.” 

This passage was, of course, written before the present 
season declared its character. There is now little fear of 
a short water supply or of the closing of canals, and 
as to agricultural operations they seem in danger of 
being suspended altogether. In his first chapter the 
author endeavours to give a fixed meaning to the terms 
“absolute droughts” and “partial droughts.” By the 
former he proposes to understand times of more than 
fourteen days absolutely without rain. The partial 
drought is to signify times of more than twenty-eight con- 
secutive days, the aggregate rainfall of which does not ex- 
ceed o'o1 in. daily. A further form of drought receives the 
rather curious name of “ engineers’ drought,” that is, a 
drought which an hydraulic engineer must provide 
against in drawing up a scheme for a water supply, 
and such drought he defines as a time of “ three or more 
consecutive months, the aggregate rainfall of which does 
not exceed half the average.” 

The account of “historic droughts” in the British 
Islands, from the third century downwards, is especially, 
in its earlier parts, opento doubt. In our days “burn. 

ing summers,” ‘scorching heat,” etc., are exceedingly 
rare phenomena. 

The observations made last year show a striking 
deficiency of rainfall, the aggregates ranging up to 17 in. 
below the averages of former periods. The heaviest fall 
recorded in any twenty-four hours is that at Queen’s 
College, Galway, on September rst, amounting to 4°93 in. 
The accounts of the water famine prevailing during 
September in various parts, both of England and Ireland, 
are very striking. In most parts of the British Isles, 
however, the dry weather was not accompanied by any 
unusual heat. Chilly polar winds counteracted the effects 
of bright sunshine by day, and,as we learn from other 
sources, the temperature, save perhaps in July, was from 
2° to 3° Fahr. below the average. 

The Scientific Proceedings of the Royal Dublin Society. 
Vol. V. (N.S.), Parts 7 and 8. July and November, 
1887, Vol. VI. (N.S.), Parts r and 2. February 
and May, 1888. 

The subjects considered in the parts before us are 
chiefly either of a geological or a physical character. 
Mr. A. B. Wynne treats of submerged peat-mosses and 
trees in certain lakes of Connaught. The author, to 
account for tree-stumps standing erect under water as 
if they had grown there, suggests that the stools of 
the trees in the bogs with horizontal roots retained their 
position until the boggy ground they grew in had been 
almost entirely removed. In case of an unusual storm 
the remaining roots snapped or drew, and each water- 
logged mass subsided to the bottom, settling upon its 
broadest surface still in its natural position of growth. 

Mr. G. H. Kinahan, M.R.I.A., discusses the deal 
timber in the lake basins and peat-bogs of north-east 
Donegal, with especial reference to the fact that the 
stumps, locally called “‘ corkers,” are found 77 situ below 
the present level of natural drainage. He formerly 
thought that the flooding of the hollows might be due to 
beavers. He notes, however, that in Irish, unlike 
Welsh or Gaelic, there is no name for a beaver, and he 
has not been able, in Donegal, to recognise any beaver 
workings, with the features of which he has become 
acquainted in Canada. He now, with Mr. Plunkett, 
holds that the trees grew in flats and hollows without 
drainage outlets in periods when the climate was 
hotter and drier than at present. When a wetter and 
colder epoch succeeded the flats and hollows became sub- 
merged. 

Professor Hall, F.R.S., communicates an important 
paper on the ‘Effect of Continental Land in Altering 
the Level of the Ocean.” The author quotes the opinion 
of Professor Ed. Suess, expressed in ‘Das Antlitz 
der Erde,” that the surface of the ocean along the 
margin of a continent may be as much as 3,300 feet 
higher than the surface along the shores of a mid- 
oceanic island. The difference of level along the coast 
of Mexico and at the Sandwich Islands is said to be no 
less than 4,520 feet. 

Professor W. J. Sollas, in a contribution to the ‘ His- 
tory of Flints,” concludes that a bed of average-sized 
flints may be formed in about fifty years, more or less— 
a much shorter time than would have been expected. 

R. F. Scharff, Curator of the Natural History Depart- 
ment in the Dublin Museum, reviews Dohrn’s theories 
on the origin of the vertebrates. Dohrn draws attention 
to the fact that his views differ from the current ideas in 
three main points : the derivation of the vertebrates from 
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worm-like ancestors; that the principle of change of 
function was the best guide in tracing morphological his- 
tories ; and that degeneration might proceed to an un- 
limited extent. In his first paper he holds that the mouth 
of living vertebrates has originated from a union of two 
gill-clefts. He regards the hypophysis in Teleosteans as 
a pair of przoral gill-clefts arrested in their development 
in such a manner as not to reach the surface of the skin. 
In Petromyzon he considers that the so-called nasal organ 
probably still retains to some extent the function of a 
gill, All previous observers, including Balfour and 
Gegenbaur, had regarded the visceral arches of the Elas- 
mobranchs as equivalent to the arches in Petromyzon. 
Dohrn, however, proves that the external cartilages have 
nothing to do with the arches of Petromyzon. The tuni- 
cate eye is regarded by Dohrn as having degenerated 
from the vertebrate eye to its present condition. 

Research. A Monthly Illustrated Journal of Science. 
Vol. I. No. 4. October rst, 1888. 

The first article in the issue before us, “ On Science 
Teaching in Schools and Colleges,” appeals strongly to 
our sympathies. We most cordially endorse the remark 
that :—“ The examination system of this country requires 
a most thorough overhauling and remodelling, and in no 
subjects more so than in science. At present it is to a 
great extent a curse and hindrance to true scientific 
progress.” 

But we feel inclined to go a little further than our con- 
temporary, and to ask if the exceptional stress laid upon 
examinations in this country is not a main cause of our 
unsatisfactory position in science ? 

In the notice of the recent meeting of the British Asso- 
ciation, it is very appropriately said that in the address 
to Section F. the line between science and politics was 
overstepped more than once. 

Mr. T. Mellard Reade, in a paper on “ Mountain For- 
mation,” seems to accept the theory of Sir W. Thomson, 
that the earth from the centre to the circumference is 
“as solid as steel.” 

There is a bright little article on ‘Llandudno and its 
Flora,” which will doubtless prove a boon to phytolo- 
gists visiting that popular watering-place. 

The Sixtyfifth Report of the Sheffield Literary and 
Philosophical Society, for the Year Ending December 
1887. Delivered at the Annual Meeting, January 
3rd, 1888. Sheffield: Leader and Sons. 

The Sheffield Literary and Philosophical Society is a 
favourable specimen of a number of societies instituted 
in the first quarter of the present century, for the joint 
cultivation of literature and science. Exception may, 
perhaps, be taken alike to the name and to the scope of 
these bodies. The term “philosophical,” save in the 
phrase “ philosophical instruments,” is no longer used as 
a synonym for “scientific.” As to the scope of the 
Society, we often find that literature serves for a disguise 
under which almost anything may be introduced. As, 
further, the relations between science and literature are, 
to say the least, somewhat strained, such bodies would 
probably be the gainers in efficiency by submitting them- 
selves to a process of dissociation. 
Among the papers, etc., printed in this report, litera- 

ture seems to predominate, if we may judge from the 
space allotted to “Samuel Bailey, the Bentham of 
Hallamshire,” to “ Half-hours with Charles Dickens,” and 
to the “ History of a Fascination.” 

In the first of these memoirs politics crop up to an 
extent very undesirable. 

Of the scientific papers the most important are “ The 
Discovery of the Planet Neptune,” by Mr. B. D. Wrang- 
ham ; “The Principal British Poisonous Plants, and How 
to Distinguish Them,” by the President, Mr. E. Birks; 
“The Perception of Odours, and the Mistakes of the 
Colour Blind,” by Mr. Simeon Snell ; and ‘‘ Studies in 
the Border Land of Geology and History,” by Dr. H. C. 
Sorby, F.R.S. We doubt, however, if any of these 
papers, save the last, makes additions to our former 
knowledge. In other words, the Society is not engaged 
to any appreciable extent in the work of original obser- 
vation and research. May we not here hope for a reform? 

Third Annual Report of the City of London College Science 
Society, 1887-8. London: Howes. 

This report shows a very satisfactory activity. 
We notice, firstly,a very able paper by Professor G. S. 

Boulger, F.L.S.,on the “‘ Use of Experiment in Biology.” 
We are disposed to agree with him in rejecting as 
vicious the commonly made distinction between the ex- 
perimental and the observational sciences, and in re- 
garding experiment as absolutely essential to the ad- 
vancement of biology. 

Mr. G. E. Mainland gave a paper on “Spiders,” con- 
trasting the classes Arachnida and Insecta. 

“The New Darwinism ; or, the Segregation of the Fit,” 
was discussed by Mr. J. W. Gregory, who curiously still 
admits the doctrine of the sterility of hybrids. He 
grants the existence of a fertile hybrid between the hare 
and the rabbit; he will not be able to deny the similar 
case of the American bison and the domestic cow, or of 
the carrion crow and the hoodie, not to speak of the 
multitudes of fertile hybrids in the vegetable kingdom. 
Therefore, as a law of nature can admit of no excep- 
tions, the dogma of the infertility of hybrids falls to the 
ground, and to admit it is to give to the Old School an 
advantage to which they are not entitled. 

SS 

THE FOUNDATION-STONES OF THE 
EARTH’S CRUST. 

An Eveninc DiscouRSE DELIVERED BY T,. G. Bonney, 
D.Sc., LL.D., F.R.S., F.G.S., Erc., BEFORE THE 
BritisH ASSOCIATION, ON SEPTEMBER 10TH, 1888. 

O we know anything about the earth in the beginning 
of its history—anything of those rock masses on 

which, as on foundation-stones, the great superstructure of 
the fossiliferous strata must rest? Palzeontologists, by their 
patient industry, have deciphered many of the inscriptions, 
blurred and battered though they be, in which the story 
of life is engraved on the great stone book of Nature. Of 
its beginnings, indeed, we cannot yet speak. The first 
lines of the record are at present wanting—perhaps 
never will be recovered. But apart from this: before 
the grass and herb and tree, before the “ moving creature 
in the water,” before the “beast of the earth after his 
kind,” there was a land and there wasasea. Do we 
know anything of that globe, as yet void of life? Will 
the rocks themselves give us any aid in interpreting the 
cryptogram which shrouds its history, or must we reply 
that there is neither voice nor language, and thus accept 
with blind submission, or spurn with no less blind 
incredulity, the conclusions of the physicist and the 
chemist ? ; 
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The secret of the earth’s hot youth has doubtless been 

well kept. So well that we have often been tempted to 
guess idly rather to labour patiently. Nevertheless we 
are beginning, as I believe, to feel firm ground after long 
walking through a region of quicksands ; we are laying 
hold of principles of interpretation, the relative value of 
which we cannot in all cases as yet fully apprehend— 
principles which occasionally even appear to be in con- 
flict, but which will some day lead us to the truth. 

I shall not attempt to give you an historical summary, 
but only to lay before you certain facts for which I can 
answer, and to indicate the inductions which these, as it 
seems to me, warrant. If I say little of the work of 
others, it is not from a desire of taking credit to myself, 
but because it is immaterial for my present purpose, who 
first made a particular observation and how far his in- 
ductions therefrom were correct. The acknowledgment 
of good work would involve repudiation of bad, and for 
that, so far aS persons are concerned, it seems hardly 
fair to use the present occasion. So, in the outset of 
this lecture, I will once for all make a statement which I 
have sometimes thought of invariably using, like a pre- 
fatory invocation, “ You are free to suppose that every- 
thing herein has been said by somebody, somewhere,” 
but I will add that, as far as possible, every assertion 
has been personally verified. 

The name Cambrian has been given to the oldest 
in which fossils have been found. This group forms the 
first chapter in the first volume, called Palzeozoic, of the 
history of living creatures. Any older rocks are pro- 
visionally termed Archzean. These—I speak at present 
of those indubitably underlying the Cambrian-—exhibit 
marked differences one from another. Some are certainly 
the detritus of other, and often of older, materials— 
slates and grits, volcanic dust and ashes, even lava-flows. 
Such rocks differ but little from the basement beds of 
the Cambrian ; probably they are not much older, com- 
paratively speaking. But in some places we find, ina like 
position, rocks, as to the origin of which it is more 
difficult to decide. Often in their general aspect they 
resemble sedimentary deposits, but they seldom retain 
any distinct indications of their original fragmental con- 
stituents. They have been metamorphosed, the old 
structures have been obliterated, new minerals have 
been developed, and these exhibit that peculiar orienta- 
tion, that rudely parallel arrangement, which is called 
foliation. Except for this some masses are fairly homo- 
geneous, while some exhibit a distinct mineral banding 
which is usually parallel with the other structure. These 
rocks are the gneisses and schists—the latter term, often 
vaguely used, I always restrict to rocks which exhibit a 
true foliation. In some schists the mineral constituents 
are comparatively minute, in others they are of con- 
siderable size. In the former case we may often venture 
to affirm that the rock is a metamorphosed sediment ; in 
the latter its original condition is a matter of conjecture. 
Rocks of the former class often appear, to use no stronger 
word, to lie above, and so to be less ancient than those 
of the latter, and beneath that comes a coarser and more 
massive series, in which granitoid rocks are common. In 
these last foliation is often inconspicuous, and the rocks 
in consequence are not markedly fissile. 

That these rocks are older than the Cambrian can often 
be demonstrated. Sometimes it can even be proved that 
their present distinctive character had been assumed 
before the overlying Cambrian rocks were deposited. 
Such rocks, then, we may confidently bring forward as 

types of the earth’s foundation-stones. As the inscrip- 
tions buried in the Euphrates valley tell us, the tongue of 
Accad in the days prior to the coming of the Semite, so 
these declare what then constituted the earth’s crust. If 
in such rocks we find any peculiarities of mineral com- 
position or structure, these may legitimately be regarded 
as distinctive. We have only to beware of mistaking for 
original those which are secondary and subsequently 
impressed. 

In other parts of the world we find rocks of like 
characters with those above named, the age of which 
cannot be so precisely fixed, though we can prove them 
to be totally disconnected from and much older than the 
earliest overlying stratum. To assert that these rocks 
are contemporary with the others is obviously an hypo- 
thesis which rests on the assumption that community of 
structure has some relation to similarity of origin. I 
am well aware that attempts have been made to discredit 
this. But if we eliminate difficulties which are merely 
sophistical—those, I mean, created by the use of 
ambiguous or misleading terms—if we acknowledge 
those due to our limited means of investigation, such as 
that of distinguishing a rock crushed 7m situ from one 
composed of transported fragments—in other words, of 
separating in every case a superinduced from a primary 
structure—and if we allow for others due to the limita- 
tion of our instrumental and visual powers, I do not 
hesitate, as the result of long and, I hope, careful work, 
to assert that certain structures are very closely related 
to the past history of a rock, and that in very many 
instances our diagnosis of the cause from its effect is not 
less worthy of confidence than that of an expert in 
pathology or physiology. Resemblances of structures, 
different in origin, do, no doubt, sometimes occur— 
resemblances not seldom due to partial correspondence 
in the environments ; but in regard to these it is our 
duty to labour patiently till we succeed in distinguishing 
them. The difficulty of the task does not justify us, 
either in abandoning it in despair, or in sitting down, 
after a few hasty observations, to fashion hypotheses 
which have no better foundation than our own incom- 
petence or idleness. 

As it is impossible in the time at my disposal to 
demonstrate the proposition, I must assume what I 
believe few, if any, competent workers will deny, that 
certain structures are distinctive of rocks which have 
solidified from a state of fusion under this or that environ- 
ment; others are distinctive of sedimentary rocks ; others 
again, whatever may be their significance, belong to 
rocks ofthe so-called metamorphic group. I shall restrict 
myself to indicating, by comparison with rock structures 
of which the history is known, what inferences may be 
drawn as to the history of the last-named rocks, which, 
as I have already stated, are in some cases examples ot 
the earth’s foundation-stones, while in others, if they are 
not these, they are at any rate excellent imitations. 

Let us proceed tentatively. I will put the problem 
before you, and we will try to feel our way towards a 
solution. Our initial difficulty is to find examples of the 
oldest rocks in which the original structures are still 
unmodified. Commonly they are tike palimpsests, where 
the primitive character can only be discerned, at best 
faintly, under the more recent inscription. Here, then, 
is one of the best which I possess—a Laurentian gneiss 
from Canada. Its structure is characteristic of the whole 
group; the crystals of mica or hornblende are well 
defined, and commonly have a more or less parallel 
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arrangement; here and there are bands in which these 
minerals are more abundant than elsewhere. The quartz 
and the felspar are granular in form; the boundaries of 
these minerals are not rectilinear, but curved, wavy, or 
lobate; small grains of the one sometimes appear to be 
enclosed in larger grains of the other. Though the 
structure of this rock has a superficial resemblance to 
that of a granite of similar coarseness, it differs from it 
in this respect, as we can see from the next instance, a 
true granite, where the rectilinear outline of the felspar 
is conspicuous. Here, then, is one of our problems. 
This difference of structure is too general to be without 
significance, What does it mean ? 

It is more difficult to obtain examples of schist of like 
geological age, wholly free from subsequent modification. 
Apparently the structure and the composition of the rock 
have rendered it more liable to disturbance. But those 
exhibited, though by no means perfect examples, may 
serve to indicate the structure of an Archzean schist, con- 
sisting mainly of quartz and mica. We may take them 
as representative of a considerable series of rocks, which 
are often associated in such a manner as to suggest that, 
notwithstanding their present crystalline condition, they 
had a sedimentary origin. Can this inference be justified ? 
How shall we attack this problem? Clearly, the 

most hopeful way is by proceeding from the known to 
the unknown. Now, among the agents of change familiar 
to geologists, three are admittedly of great importance ; 
these are water, heat, and pressure. As probably 
almost all changes in nature, with which we have to 
deal, have occurred in the presence of water, but those 
due to it alone are generally superficial, I shall assume 
its presence, and not attempt to isolate its effects. But 
we must endeavour to ascertain the results of pressure 
and heat, when acting singly and in combination, in 
modifying rocks of a known character ; admitting, how- 
ever, that probably while the one agent has been domi- 
nant, the other has not been wholly inoperative.* 

The first effect of pressure due to great earth-move- 
ments is to flatten somewhat the larger fragments in 
rocks, and to produce in those of finer grain the struc- 
ture called cleavage. This, however, is a modification 
mainly mechanical. It consists ina re-arrangement of 
the constituent particles, mineral changes, so far as they 
occur, being quite subordinate. But in certain 
extreme instances the latter are also conspicuous. 
From the fine mud, generally the result of the disintegra- 
tion of felspar, a mica, usually colourless, has been pro- 
duced, which occurs in tiny flakes, often less than 
one-hundredth of an inchlong. In this process, a certain 
amount of silica has been liberated, which sometimes 
augments pre-existing granules of quartz, sometimes con- 
solidates independently as microcrystalline quartz. Car- 
bonaceous and ferruginous constituents are respectively 
converted into particles of graphite and of iron oxide. 
Here is an example of a Paleeozoic rock, thus modified. 
It originally consisted of layers of black mud and grey 
silt. Inthe former, this filmy mica has been abundantly 
developed ; it is present also, as we might expect, to 
some extent in the latter. Observe that the original 
banded structure, notwithstanding the pressure, has not 
been obliterated. Another point also demands notice. 

* Heat will, of course, result from the crushing of rock. This 
some consider an important factor in metamorphism, but I have 
never been able to find good evidence in favour of it, and believe 
that asa rule the rocks yield too slowly to produce any great 
elevation of temperature. ; : 

The black lines in the section indicate the direction of 
the cleavage of the rock, which is, roughly speaking, at 
right angles to the pressure which has most conspi- 
cuously affected the district, while the microfoliation, as 
we may call it, appears to be parallel to the original 
bedding, and is thus anterior to the dominant cleavage. 
The two may form parts of a connected series of move- 
ments, but, at any rate, they are so far separated that the 
pressure which produced the one, acted, roughly speaking, 
at right angles to that which gave rise to the other, and 
the folia were developed before they were bent and torn. 

Let us now pass on to examine the effects of pressure 
when it acts upon a rock already crystalline. Here, 
obviously it is comparatively unimportant whether the 
original rock was a true granite or a granitoid gneiss ; 
for at present we are only concerned with the effect of 
pressure on a fairly granular crystalline rock. But in 
the resultant structures there are, as it seems to me, dif- 
ferences which are dependent upon the mode in which 
pressure has acted. Tliey are divisible into two groups : 
one indicating the result of simple direct crushing, the 
other of crushing accompanied by shearing. In the 
former case, the rock mass has been so situated that any 
appreciable lateral movement has been impossible; it 
has yielded like a block in a crushing-machine. In the 
latter a differential lateral movement of the particles has 
been possible, and it has prevailed when (as in the case 
of an overthrust fault) the whole mass has not only suf- 
fered compression, but also has travelled slowly forward. 
Obviously, the two cases cannot be sharply divided, for 
the crushing up of a non-homogeneous rock may render 
some local shearing possible. Still it is important to 
separate them in our minds, and we shall find that in 
many cases the structure, as a whole, like the cleavage 
of a slate, resulis from a direct crush; while in others 
the effects of shearing predominate. The latter accord- 
ingly exhibit phenomena resembling the effects of a 
tensile stress. Materials of a like character assume a 
more or less linear arrangement, the rock becomes slightly 
banded, and exhibits, as has been said, a kind of fluxion 
structure. This phrase, if we are careful to guide our- 
selves against misconception, is far from inappropriate. 
The mass gradually assumes a fragmental condition 
under the pressure, and its particles as they shear and 
slide under the effects of thrust behave to some extent 
like those of a non-uniform mass of rock in a plastic con- 
dition, as, for example, a slaggy glass. But we must be 
on our guard, lest we press the analogy too far. The 
interesting experiments which have been made on the 
flow of solids, and on rolled-out plastic substances, while 
valuable as illustrations, represent, as it seems to me, a 
condition of things which must be of rare occurrence in a 
rock mass, pulverised by mechanical forces only. If I 
am to reason from them, I must regard the rock not as a 
fragmental solid-—if the phrase be permissible—but as 
an imperfect fluid ; that is to say, I must consider them 
as illustrative of structures in rocks which have yet to 
assume—not have already assumed—a crystalline condi- 

tion. (To be continued.) 

SSS 

Spurious Cop-Liver O1L.—According to Cosmos, a 
manufacture of cod-liver oil has sprung up in Paris. The 
raw material is not the fresh liver of the cod, but the 
stale fish and other refuse of the Hallés Centrales, the 
manufacturers, doubtless, thinking that any oil may serve 

| if it be sufficiently nasty. 
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Abstracts 
of Wapers, Lectures, etc, 

LANCASHIRE AND CHESHIRE ANTIQUARIAN 
SOCIETY. 

On October 6th the members of this Society visited the 
Geological Museum at Owens College, where they were 
addressed by Professor Boyd Dawkins, who said he 
wished to take the opportunity of pointing out the method 
of arrangement which had been adopted in the section 
of the museum which represented the history of the 
Tertiary world and its inhabitants, and which was the 
only portion of the museum which concerned them as 
students of the ancient history of man. At the first out- 
look they might fancy that the subject of archzeology 
had no place whatever in a natural history museum. It 
seemed to him that the question was one which re- 
quired some explanation. It was answered,in his own 
case at all events, by practical experience. He had found, 
in the course of his inquiry into the history of the 
earth, in dealing with the Tertiary period, that it is ab- 
solutely impossible to keep the history of man out of the 
later periods of the geological record. He had, there- 
fore, been compelled to organise a portion of the museum 
in which man found himself recorded in his first coming 
on the earth, and also in various stages of progress in 
which he is represented by the implements which are 
found in various strata. Further than that, when he came 
to inquire into the history of the rocks themselves, he 
found that there were strata belonging to the period in- 
cluded in history. For that reason he had been com- 
pelled not only to deal with Palzolithic man as 
a fossil, and as truly a fossil as the Pleistocene mammals 
by which he was surrounded, but also to place in the 
museum a small collection of implements, ornaments, 
and weapons and other articles representing the state of 
civilisation in the Historic Period. Such then was his 
justification for putting anything of the nature of archzeo- 
logical specimens into the Tertiary section. He put 
them there because they form part of the ancient history 
of the earth. The Tertiary division of the history of the 
earth begins with the Eocene and ends with the Tertiary 
period, and the successive stages are marked by the 
various collections on the east side of the first floor of 
the museum. Drawing their attention to a few of the 
most important points which concerned them as students 
of the ancient condition of man, he referred to a group 
of animals and shells and a quantity of flint splinters 
found on the banks of the ancient Thames, at Crayford, 
in the neighbourhood of London, when the river wended 
its way on the one hand into Essex and on the other 
hand into Kent. Those bones and other materials gave 
them a picture of the life of the times. When they saw 
the tusks of elephants, the remains of the Irish elk, the 
bison, the ox, and other animals, all lying side by side, 
and when they saw along with them splinters of flints 
which have been struck off in the manufacture of flint 
instruments, they observed at once the surroundings 
under which man first of all made his appearance in 
Britain in the Pleistocene age. They would notice a 
small group of river shells in this period, among which 
was one species (Corbicula fluminalis) now only to be 
found in the Nile and other rivers of the South and the 
East. Next they came to the Paleolithic instruments of 
the river gravels, representing a primeval condition out 

of which mankind has been removed for incalculable 
ages. When he told them those instruments were found 
over the greater part of this country, the whole of 
France, over the whole of the borders of the Mediter- 
ranean, in Africa and in Europe, and Palestine, and 
when, further, exactly that type of instrument occurs 
also in India, he thought they would realise the interest 
which centres in implements which imply the same rude 
condition of barbarism over the whole of Europe west 
of the Rhine, over the whole of the Mediterranean 
region, as well as in the jungles and forests of India. 
Then came next the period of the Cave-Men. In the 
caverns were found the bones of the horse, the rhinoce- 
ros, the reindeer, the hippopotamus, all brought in by 
the hyenas ; and in association with them were to be 
found a whole series of remains proving the existence 
of man in Yorkshire, Somerset, and Devonshire. Among 
these remains was the picture of a horse engraved on a 
polished bit of bone, which might be looked upon as the 
very earliest specimen of art which they had found in 
Britain. There were also photographs and sketches and 
casts of engravings and sculptures from the foreign 
caves. In the prehistoric period they would see an 
excellent collection of polished stone axes from Greece, 
about which he was amused to read a short time ago, 
that none had ever been found in that part of the world. 
Those that were in the museum were collected by Mr. 
Finlay, a well-known resident in Athens. There was also 
a collection of things from Switzerland, which proved that 
the arts of spimning and weaving, of husbandry, and of 
pottery making were introduced into Europe in the 
Neolithic age. They would also see evidence of the 
introduction uf the domestic animals, the sheep, goats, 
pigs, oxen, horses and dogs, all coming in with the 
primeval Neolithic farmer. In another part of the case 
they would see proof that the Neolithic peoples were ac- 
quainted with the art of mining, in a collection which he 
had obtained from an ancient flint mine in Sussex. Not 
only that, but they would see a few human skeletons of 
the people who introduced these arts into Europe, the 
people who are living to this day in the shape of the 
small dark Welsh, the Irish, and the small dark High- 
lander. He might say further that some cf those people 
are to be found now in Yorkshire, in Derbyshire, and 
he had no doubt that the blood of those people might be 
found in the veins of some of those around him that 
afternoon. The remainder of these are found in the 
alluvia in the deposits of the ancient rivers, and in the 
peat bogs. as well as in tombs. Going a stage further, 
they came to the Bronze age, in which were to be found 
samples of the domestic animals. There was a very 
curious thing to be noted in the group of human skulls 
found along with them. Some two years ago Mr. H. D. 
Pochin, a well-known resident of Salford, asked him 
(Professor Dawkins) to undertake the exploration of a 
cavern called Gop, crowning a hill south of the Vale of 
Clywdd. Ina sepulchral cavern close by they found a 
stone chamber full of human remains, The skulls were 
of the long type belonging to the small dark Neolithic race 
he had referred to, but there was one skull which belonged 
to the conquering race who introduced bronze into this 
country, and who were distinguishable from the Celt, 
being altogether a bigger and stouter race than the small 
dark Welsh. So that they had two distinct types asso- 
ciated together in the sepulchre belonging to the Bronze 
age. They had also other examples of the Bronze 
age. He took this opportunity of calling the attention 
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of the Lancashire and Cheshire Antiquarian Society to 
the extreme poverty of bronze implements in the 
museum. He should welcome any additions to this 
part of the collection, and be exceedingly grateful for 
any help that he could get in filling this blank. Passing 
from the prehistoric, they now came to the collection 
which represents the historic period ; first and foremost 
among which they found an interesting number of things 
from Egypt. They had a most remarkably preserved 
group of mummies, found recently by Mr. Flinders 
Petrie, and presented to the Museum by Mr. Jesse 
Haworth. Two are of a period which ranges from about 
Anno Domini to 200 years before Christ; while the 
third is of an early Greek type, which was found in 
Egypt, and dates from A.D. to 150 A.D. The interest 
of the last was exceedingly great from an artistic point of 
view. On the head of the mummy was a most excel- 
lently preserved portrait of the occupant. The preserva- 
tion was simply marvellous ; the art singularly excellent ; 
and the discovery altogether an important one. All 
these three mummies had been found in a deposit of 
sand near the ancient city of Arsinoe, and they repre- 
sented burials which took place from time to time of the 
citizens of that great city. They would also see in the His- 
toric rooms specimens from Babylonia, Rome, Australia, 
the South Sea Islands, Mexico, and North America. In 
conclusion, Professor Boyd Dawkins said that of course, 
naturally after the examination of ancient history of the 
earth, when they had closed their record at the historic 
period, they there had full scope for the working out of 
the history of animals and the plants to which the rest of 
that part of the museum was devoted. They had, in 
other words, a philosophical arrangement showing the 
gradual evolution of things in the Tertiary ages which is 
still going on, and which finds expression in the history 
of the present surface of the earth and of the living 
animals, including man, and of the living plants. 

NATURAL HISTORY SOCIETY OF GLASGOW. 
THE first meeting of the winter session was held on 
Tuesday, 25th September, Mr. P. Ewing, Vice-President, 
in the chair. 

Mr. D. Pearson exhibited a living specimen of the 
Australian piping-crow (Gymnorhinus tibicen). The bird 
belongs to an Australasian group, readily distinguishable 
from the true Corvide by the peculiar form of the 
nostrils, which are long, narrow, sunk in the substance of 
the bill, and usually quite exposed. The black and 
white plumage is rather handsome, and bears some re- 
semblance to that of the magpie. The piping notes of 
the bird are not unmusical, and compare favourably with 
the song of most others of its tribe. In captivity it dis- 
plays excellent powers of mimicry. 

Mr. J. Steel showed a glass jar with sea water, con- 
taining hundreds of the larval form of the common shore 
crab (Carcinus menas), and remarked that in their early 
stage of development these crustacea are pelagic rather 
than littoral as regards their haunts. 

Mr. H. McCulloch exhibited a specimen of Goliathus 
cacicus, a large and beautifully-coloured beetle, from Old 
Calabar, Western Africa. 

Mr. J. J. F. X. King showed a series of specimens of 
Ecetis notata, a neuropteron recently captured by him 
on the Liffey, near Dublin. He stated that the insect 
has occurred in various parts of England, but is new to 
the Irish fauna. 

Mr. D. A. Boyd made some remarks on Smynthurus 
and Papirius, two genera of Collembola, or ‘‘spring- 
tails,” and exhibited a series of specimens of these 
insects taken near West Hilbride, Ayrshire. He also 
showed fertile specimens of Bartramia Halleriana and 
Fontinalis squamosa, two mosses from the neighhourhood 
of Largs. 

Mr. T. King, Vice-President, showed an extensive 
collection of fungi from the district around Glasgow, in- 
cluding Agaricus scobinaceus, A. platyphyllus, and other 
species of more or less rarity. 

Mr. W. Stewart exhibited five species of “Peziza, in- 
cluding two apparently new to the British flora. 

Rev. A. S. Wilson, M.A., B.Sc., read a paper on the 
“ Dispersion of Seeds and Spores,” in which he described 
the various natural appliances for insuring the suitable 
distribution of these objects, and the means by which the 
dispersion is aided or effected. The paper was illus- 
trated with diagrams and specimens. 

MANCHESTER GEOLOGICAL SOCIETY. 

THE annual meeting was held on October gth, Mr. 
Joseph Dickinson, the President, in the chair. 

Mr. Mark Stirrup, Honorary Secretary, read the annual 
report of the Council. In it they state that as this was 
the fiftieth year of the Society’s existence it was thought 
desirable to review its history as recorded in the minutes, 
books, and publications. The Society was founded by a 
resolution passed at a meeting of the friends of geolo- 
gical science held on October 15th, 1838, at the York 
Hotel, King Street, now the site of the Manchester and 
County Bank. This meeting was presided over by Lord 
Francis Egerton, afterwards the first Earl of Ellesmere, 
and the objects of the Society’s foundation were then 
declared to be: “ To investigate the mineral and organic 
remains of the earth, to inquire into statistics, machinery, 
maps, models, and mining records ; to publish the trans- 
actions of the Society, with suitable illustrations, and to 
form a museum to be opened gratuitously to the public.” 
The first annual meeting was held in the rooms of the 
Royal Institution, Mosley Street, on January 17th, 18390, 
under the presidency of James Heywood, F.R.S., who, 
with about four other members, were still living. At the 
end of this year Mr. Heywood offered the greater part of 
his house in Mosley Street, at the corner of St. Peter’s 
Square (now the Clarendon Club), and the Society went 
thereto. The rapidly increasing collection of fossils was 
also removed there,and a beginning was made in arranging 
the names and specimens. The British Association 
visited Manchester for the first time in 1842, and 
materially assisted the Society by a grant of 100 from 
its funds towards arranging its collection. Shortly after 
this an arrangement was entered into between the Society 
and the Natural History Society for the amalgamation of 
their geological collections. The amalgamated collection 
was thenceforward housed at the Museum in Peter Street 
(where the Society also met), until in the year 1873, by 
general agreement, the whole collection was transferred 
to the Owens College, under stipulations as to mainten- 
ance and care, the free admission of members and of 
the public on certain days, and that the College should 
provide a fitting building forthe museum. By providing 
accommodation for the united collection in the new 
building in Oxford Road, the Owens College had admi- 
rably redeemed its pledge. The collection, rearranged 

} and renamed by Professor Dawkins and his assistants, 
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was now opened in a lofty, spacious, and well-lighted 
room, ninety feet in length, with the minerals imme- 
diately adjoining, accessible in every part. From the 
year 1873, when the present premises were secured, the 
Society had made a continuously steady advance in 
membership and otherwise, and many valuable papers 
had been read. The revenue of the Society had been 
carefully looked after, and the reserve fund now stood at 
over £1,000. 

Coming to the ordinary report, the Council had pleasure 
in stating that the Society showed no signs of decadence 
or loss of vitality, but rather seemed to have witnessed 
a renewal of its vigorous youthin the more than average 
number and quality of the papers that have been 
brought before the meetings. The papers, twenty-nine 
in number, had been varied in character, and some of 
the subjects which had been discussed were especially 
noteworthy as tatters affecting large commercial inte- 
rests, and in some degree our national prosperity. In 
accordance with a request in the last annual report, that 
the Society should take up some definite work in connec- 
tion with one or other of the committees of the British 
Association, the Council were pleased to state that a 
beginning had been made by a few of the members in 
collecting information as to the distribution of erratic 
blocks in Lancashire and adjoining counties. A portion 
of that information had already been embodied in a paper 
read before the Society. The number of members on 
the roll, 215 in all, showed a slight diminution. During 
the year nine new members had been added to the list, 
nine had resigned, and four had died. 

The following officers were elected for the coming 
year :—President, Mr. John Knowles; Vice-Presidents, 
Messrs. H. Bramall, J. S. Burrows, G. Peace, and R. 
Winstanley ; Council, Messrs. Barrett, C. Newton, G. 
H. Peace, J. Ratcliffe, J. Tonge, H. A. Woodman, R. T. 
Burnett, J. Wilde, C. Pilkington, and H. Saint ; Treasurer, 
Mr. H. M. Ormerod; Hon. Secretaries, Mr. Mark 
Stirrup, F.G.S., and Mr. G. H. Hollingworth ; Auditors, 
Mr. Clegg Livesey and Mr. A. Pilkington. 

MANCHESTER CONCHOLOGICAL SOCIETY. 

Ar the monthly meeting held on October 4th, Mr. 
Thomas Rogers exhibited specimens of Limax flavus 
and eggs—a slug generally found in cellars, but oc- 
curring abundantly in yards near the river Irk, behind 
the gas works in Rochdale Road. The indifference of 
this species to the impurities of the atmosphere of a town 
is one of the few exceptions to the habitats of the Land 
Mollusca generally. He also showed a fine living speci- 
men of Helix aspersa, which had been picked up in 
Smithfield Market from amongst some artichokes. 
The specimen when first obtained was quite young, 
and little larger than a pea, but had since grown into 
the large size exhibited. Mr. Rogers thought it might 
have been possibly imported with vegetable produce 
from Algiers or some Mediterranean port, as the spe- 
cimen compared favourably with some large shells of the 
same species which he exhibited from the interior of 
Morocco. 

Mr. R. Standen exhibited a beautiful and well- 
mounted series of the “darts” of various species of 
Helix, which he had obtained by dissection of the 
animals. He drew special attention to the marked dis- 
tinction, both in size and structure, between the “ darts ” 
of Helix nemoralis and Helix hortensis, as showing be- 
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yond doubt that these are really distinct species, a fact 
now generally accepted by conchologists, although 
Jeffreys and others considered hortensis merely a variety 
of nemoralis. The exquisite appearance of these curious 
crystalline bodies elicited deserved admiration, showing 
as they do very varied and elegant forms. The “dart” 
is a straight or curved, sometimes slightly twisted, 
tubular shaft of carbonate of lime, tapering to a fine, 
solid, transparent point above. It is only found in 
mature shells. After much speculation as to its use, 
the general opinion now seems to be that it serves an 
important part in pairing. It has been ascertained that 
we have in the British Isles, four species of Helix which 
carry two darts, and eleven species which have but one. 
Two species of Zonites also possess darts. 

SOUTH LONDON ENTOMOLOGICAL AND 
NATURAL HISTORY SOCIETY. 

Tuts active and energetic society held its annual Exhibi- 
tion at the “ Bridge House” Hotel, London Bridge, on 
October 17th and 18th. The specimens brought 
together illustrated almost every department of natural 
history, and we feel ourselves well within the mark in 
saying that a display so beautiful, so varied, and, above 
all, so instructive, has certainly never been previously 
brought together on the south bank of the Thames. 

The Exhibition occupied three large rooms. In the 
Nelson Room, on the first floor, we noticed a very ex- 
tensive assortment of microscopes, microscopic objects, 
and apparatus. So richly stocked, in fact, was this 
department that an entire day would have been requisite 
to inspect everything worth seeing. Next, we noticed a 
display of birds, reptiles, fishes, and insects ; a collection 
of rocks and fossils, illustrative of the geology of the 
South-East of England, contributed by Messrs. T. Leigh- 
ton, F, D. Power, and T. D. Russell. Mr. Livesey con- 
tributed some good osteological specimens, whilst Miss 
M. E. Adkin, Miss F. Billups, and Messrs. Pearce and 
Step had furnished a good botanical collection. Lastly, 
that indefatigable naturalist, Mr. J. T. Carrington, and 
Mr. E. Step had brought together an assortment of fungi 
—a department too much neglected. In the Wellington 
Room, on Wednesday, 17th, Mr. R. May delivered two 
lectures, one on “The Wonders of Minute Vegetable 
and Animal Life,” at 8 p.m., and one on “‘ Curious Houses 
and Queer Tenants,” at 9.30 p.m. 

On Thursday evening, at 7 p.m., in the same room, 
the Sciopticon Company gave a beautiful exhibition of 
photo-micrographic slides, whilst at 8.15 Mr. G. Day 
gave a further display of micro-photographic slides illus- 
trative of entomology, geology, ete. 

The main display, however, was in the ball-room on 
the third floor, which was converted into a well-stocked 
museum. The assortment of birds, birds’ eggs, and 
nests was decidedly good. As regards the display of 
insects, the Lepidoptera were evidently the favourites. 
We particularly notice a specimen of Daphnis ner caught 
at Poplar. Odeoptera played but a subordinate part, 
though the collection of British beetles furnished by the 
President, Mr. T. R. Billups, comprised nearly ail tne 
species known to occur in Britain. The collections of 
Mr. J. H. Leech and W. West were also well deserving 
of admiration. 

As for the “neglected orders,” a collection of Neurop- 
tera had been furnished by Mr. R. McLachlan, whilst 
assortments of Hymenoptera, Hemiptera, and Diptera 



446 SCIENTIFIC NEWS. [Oct. 26, 1888; 

were shown by Messrs, Billups and Verrall. A collec- 
tion of Mollusca was sent in by Mr. F. G. Fenn, and a 
nice selection of corals and sponges by Mr. W. Manger. 
We can only briefly glance at the specimens illustra- 

tive of pathology sent by Mr. W. Roots, and the collection 
of plants collected by Mr. W. A. Pearce in a journey 
from San Diego to the Sonora Pass, California. 

With. the entire display we were not merely satisfied, 
but delighted ; and we hope the immense trouble taken 
by the committee and their friends will redound to the 
benefit of the society. It cannot be too widely known 
that one of its objects is to afford to youths who have a 
taste for Natural History that practical guidance which 
books alone fail to impart. 

Mancuester Microscopicat Soctety.—The members 
of this Society held a conversazione on October 11th. 
Amongst the exhibits the micro-photographs taken by 
Mr. E. Ward attracted much attention. Mr. E. P. Quinn 
delivered a short and interesting lecture on vegetable 
traps, and Mr. J. A. Furnivel exhibited with a Jantern 
microscope a number of prepared:slides, 

EpinBURGH ASSOCIATION OF ScIENCE AND ARTS.— 
At the meeting held on October 15th, Mr. J. M. Turn- 
bull was elected President, and Messrs. T. R. Proctor 
and W. Bruce Vice-Presidents for the ensuing session. 
The retiring President, Mr. J. Melrose, said that the 
Association numbered 291 members. 

SSS _ 

RECENT INVENTIONS. 

The following list. has been compiled especially for the SCIENTIFIC 
News by Messrs. W. P. THOMPSON and BouLt, Patent Agents, of 
234, High Holborn, London, W.C.; Newcastle Chambers, Angel 
Row, Nottingham; Ducte Buildings, Bank Street, Manchester ; 
and 6, Lord Street, Liverpool. 

Racxets.—Mr, W. Hawcridge has patented a press 
for lawn tennis racket. The object is to prevent rackets 
from twisting and for keeping them true. Two triangular 
pieces of wood are used, connected at each angle by 
screws adapted to allow the racket to pass between 
them at the base, and to be pressed between them by 
tightening the screws. 

Exectricity.—Mr. §. Joyce, junr., has patented the 
use of electricity as a source of explosive power. The 
electric explosive consists of a vessel wholly or partly 
filled with water, which is heated by the passage of an 
electric current through a coil of wire inserted in it; 
steam is thus generated, and the vessel exploded when 
sufficient pressure has been attained. Other fluids, such 
as dilute sulphuric acid, may be used instead of water. 

CaLenpAar.—An improved calendar has been patented 
by Messrs. B. Weeksler and M. E. Becker, of 128, 
Queen Victoria Street, and the object thereof is to enable 
the spectator to trace the day of the week of any date 
given. It consists of two distinct round pieces, the one 
rotating within the other. Upon the inner are inscribed 
the years and dates of the months and on the outer 
the days of the week and the names of the months. In 
operation the inner dial is moved so that the year in 
question is immediately opposite the given month, and 
the day appearing next the date is that required, 

Ciuss.—Mr. W. A. Woof has patented an Indian club. 
The object is to so construct Indian clubs that their 
weight may be altered and adjusted to suit the party 
using them. Externally the shape of the club is as usual, 
but has its large end bored to receive a screw-bolt and 
movable metallic weights. The weights are of any 
suitable thickness, and have a hole in them to allow of 
the passage of the screw-bolt. When the requisite 
number of weights have been inserted, the screw is 
passed through them and screwed into a bush, until the 
head of the screw is firmly pressed against the outer 
weight. 

ConTRro.iinc Cocks By ELectricity.—Mr. H. R. Fisher, 
of Waterloo Road, has patented an invention for con- 
trolling cocks and valves by electricity. A cap is pro- 
vided which fits on the square shoulder of the plug of 
the cock, and projecting therefrom is a horizontal lever 
weighted to balance the resistance of the cock. An 
electro magnet is placed near the longer end, with its 
armature supporting the lever. When the circuit is 
closed, the armature is attracted, and the lever falls ; the 
weight thereon (being loose upon it) slides down so as 
to increase the leverage, and the cock is opened, 

Preservinc Meat.—Mr. Benjamin Willcox, of 47, 
Lincoln’s Inn Fields, has been granted a patent for a pro- 
cess for preserving meat and other foods. (A communi- 
cation from Mr, H. Lalyzer, M.D., of Baltimore, U.S.A.) 
In this process the pieces of meat are enclosed in an enve- 
lope of animal membrane, subjected t> the heat of steam 
(to contract the bulk and destroy the organisms), are coated 
with plaster of Paris, and then placed in a bath of heated 
vaseline and paraffin, and finally wrapped with paper 
tinfoil or other material. By this process the article is made 
absolutely proof against attacks by germs of any kind. 

PRESERVING SEEvS.—Messrs. P. L. Quarante and C. E. 
Le Revert have patented means for preserving seeds and 
plants from the action of parasites and hastening the 
germination and fertilization of seeds. To protect seeds 
from parasites when sown in the ground, they should 
be steeped in antiseptic and fertilizing liquids, with which 
young plants should be .watered. The liquid for these 
purposes is composed as follows :—Acetate of alu- 
minium, 15 parts; acetate of lead, 7o parts; Iceland 
spar or carbonate of lime, 15 parts. These matters are 
mixed and dissolved in water, and then used as stated. 
By. this method the germination of the seed is also 
facilitated. tees 

ELectricaL SwitcHes.—Messrs. F. L. Rawson and 
Mr. White have patented an electrical switch. It con- 
sists of a base of suitable material on which are fixed 
two contact plates. The connection between these arms 
is made by a switch-arm, consisting of several thin strips 
of metal placed one upon another and bent over at their 
ends, so that they press edgeways upon the contact plates. 
The switch-arm is attached to a handle and centre pin, 
which forms the centre upon which the switch-arm 
turns. The lower end of the pin carries a nut, and be- 
tween this and the underside of the switch base is placed 
a washer, giving the necessary pressure on the contact 
plates. To secure a quick break a spring is provided 
which comes into action and presses on a spring-arm 
just before the switch-arm leaves the contact plates, and 
quickly drives the switch-arm rapidly from the same, 



Oct. 26, 1888.] SCIENTIFIC NEWS. 447 
ANNOUNCEMENTS. 

THE INstiTuTION oF Civit EncinEERS.—The Council 
invites original communications on the subjects included in 
the following list, as well as on any other questions of pro- 
fessional interest. This list is to be taken merely as sugges- 
tive and not in any sense as exhaustive. For approved papers 
the Council has the power to award premiums, arising out of 
special funds bequeathed for the purpose, the particulars of 
which are as under :— : 

I. The Telford Fund, left ‘in trust, the interest to be ex- 
pended in annual premiums, under the direction of the Coun- 
cil.” This bequest (with accumulations of dividends) produces 
£260 annually, 

2. The Manby Donation, of the value of about £10 a year, 
given ‘to form a fund for an annual premium or premiums 
for papers read at the meetings.” 

3. The Miller Fund, bequeathed by the testator ‘for the 
purpose of forming a fund for providing premiums or prizes 
for the students of the said institution, upon the principle of 
the ‘Telford Fund.’” This fund (with accumulations of divi- 
dends) realises £150 per annum. Out of this fund the Coun- 
cil has established a scholarship—called ‘“ The Miller Scholar- 
ship of the Institution of Civil Engineers ’—and is prepared 
to award one such scholarship, not exceeding £40 in value, 
each year, and tenable for three years. 

4. The Howard Bequest, directed by the testator to be ap- 
plied ‘‘for the purpose of presenting periodically a prize or 
medal to the author of a treatise on any of the uses or pro- 
perties of iron or to the inventor of some new and valuable 
process relating thereto, such author or inventor being a mem- 
ber, graduate, or associate of the said Institution. The 
annual income amounts to nearly £16. It has been arranged 
to award this prize every five years, commencing from 1877. 
The next award will therefore be made in 1892. 

The Council will not make any award unless a communi- 
cation of adequate merit is received, but will give more than 
‘one premium if there are several deserving memoirs on the 
same subject. In the adjudication of the premiums no dis- 
tinction will be made between essays received from members 
of the Institution or strangers, whether natives or foreigners, 
except in the cases of the Miller and the Howard bequests, 
which are limited by the donors. 

List. 
1. The utilisation of unused sources of power in Nature 

—such as the tides, the radiant heat of the sun, etc. 
2. Standard specifications for the materials used in the 

construction of engineering works. 
3. The influence of sea water upon Portland cement, 

mortar, and concrete. 
4. The construction, ventilation, and working, of railway 

tunnels of great length. 
5. Description of any new or peculiar type of mountain 

railway for very steep gradients. 
6. Recent improvements in cable tramways. 
7. The value, with respect to the safety and durability ot 

metallic bridges, of (a) increase in the weight of the 
structure, by the choice of other than the latest design ; 
(6) increase in the dead load, by the adoption of a 
heavy description of flooring, with or without the addi- 
tion of concrete or ballast 

8. The painting and preservation of metals, woods, etc. 
. Recent examples of hydraulic lift graving docks. 

Io. Forms and construction of masonry dams for reservoirs, 
11. The cleaning and deepening of drainage and irrigation 

canals by mechanical means. 
12. On the sale of water by measure. 
13. Descriptions of mining machinery of improved design. 
14. Gold quartz reduction and amalgamation—description 

of the various machines, and of their method of 
working. 
The physical properties of metals under test. 
The working strength of iron and steel as affected by 
(@) the amplitude; (4) the frequency ; and (c¢) the time 
rate of the stress variations. 

17, The present position of the manufacture of steel—its 
defects, and suggestions for its improvement. 

18. The effect upon basic steel of (2) chromium; (4) alu- 
minium; and (c) tungsten. 
The properties of bronzes and other alloys. 
Researches on the actual working limits of stress in 
machinery or structures under known conditions of 
variation of loading. 

21. The corrosion of metal structures, and the best means 
of preserving them. 

22. The effect of wind upon structures, as influenced by 
(a) their superficial area; (4) the form or position of 
the exposed surfaces; (¢) the shelter of adjacent 
bodies; and(d@) the dynamic action of sudden gusts. 

23. On forging by hydraulic pressure, and casting under 
the same. 

24. The construction of the working parts of steam en- 
gines, in relation to the high pressures and tempera- 
tures now becoming general. 

25. The practical limit to the working pressure of steam in 
marine boilers. 

26, The various systems of forced draught in boilers, with 
the economical results obtained. 

27. The most recent types of (@) mail steamers; (4) cargo 
steamers; and (c) war ships. 

28. On modern experience in screw propulsion, comprising 
the comparative efficiency of propellers of large dia- 
meter, and of smaller ones deeply immersed, and of 
the influence of form. 

29. On the highest speeds attained and attainable on rail- 
ways, having reference to gradients, curves, and the 
locomotives employed. 

30. The application of the compound principle to locomo- 
tive and to portable engines. 

31. Mechanical traction on common roads. 
32. The petroleum engine and its applications. 
33. The distribution of power by compressed air or by 

vacuum, and the construction of machines to be worked 
by compressed air or by vacuum. 

34. Hydraulic rotative motors for high pressures. 
35. The means of governing and economising high pressure 

fluid in hydraulic cranes, engines, ete. 
36. The construction and working of windmills suitable 

for raising water for the supply of villages and isolated 
houses. 

37. The best combined system of warming, ventilating and 
lighting large buildings. 

38. The transmission of steam underground in the United 
States, with the results obtained. 

39. The plant used in the execution of important engineer- 
ing works 

40. Tools used in the building of iron and steel ships, and 
in the construction of boilers. 

41. The construction and working of friction-brake dynamo- 
meters. 

42. Steam cultivation by digging and by ploughing. 
43. The generation of alternating currents in dynamo elec- 

tric machines, and their utilisation for lighting and 
power purposes. 

44, Electric meters for recording the consumption of elec- 
trical energy. 

45. The construction and maintenance of secondary 
batteries. 

. Central station electric lighting. 
47. The application of electricity to the working of street 

tramways and of railways. 
48. The application of electricity to the working of cranes, 

pumps, tools, etc. 
The application of electricity to smelting and metal- 
lurgical operations. 

50. The application of electricity to the purification of water 
and of sewage. 

51. The purification of copper, and the reduction of copper 
ores by electrolytic processes. 

52. Contributions to the bibliography of special branches 
of engineering. 

For further particulars apply to the Secretary, The Institu- 
tion of Civil Engineers, 25, Great George Street, Westmin- 
ster, S.W. 

19. 
20, 
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SALES. 
The Charge for Advertisements in this Column is Sixpence for the 

first sixteen words, and Sixpence for every succeeding eight words. 

Advertisements for this Column should be received by first post on 
Tuesday to insure insertion in the following number, 

Money-Making Trade Secrets.—Articles easily made, demand 
constant sale, rapid, profits enormous. Independent living. Testi-. 
monials innumerable. List free.—STANLEY, 5, Bielsen Street, 

Poplar, London. 
Powerful Compound Microscope, three powers, mahogany 

case, 12s. ; others cheap.—HENRY EBBAGE, 344, Caledonian Road, 
London. 
Microscope Slides, for exhibition or study, 53. dozen. 

approval.— HENRY EBBAGE, 344, Caledonian Road, London. 

Do your own Electro Plating and Gilding. System inex- 
pensive. Particulars one stamp.—PERKs, 47, Alexandra Road, 
Richmond, Surrey. 

Watts’ Gas Engines, all sizes, from 14 bore, slide explodes 
charge, simple. Lists, 3 stamps.— Below. 

Watts’ Gas Engines, work without noise, are easily made up. 
Castings supplied. List, 3 stamps.—Below. 
Dynamos for plating and lighting, experimental dynamos, 

electro motors, separate parts, wire, punchings, etc.—Below. 

Dynamos, highest efficiency, castings or finished. List, 2 stamps. 
—WILLIAMs, WATT, AND Co., Belshaw Street, Homerton, E. 

Mica or Tale cut for all purposes: Mica chimneys, Mica 
covers, etc.— C. JOHNSON, 87, New Oxford Street, W.C. 

List : 

EXCHANGES. 
Exchange Notices will be inserted in this Column at the rate of 

Sixpence for the first twenty-four words, and Threepence for 
every succeeding exght words. 

Advertisements for this Column should be recetved by first post on 
Tuesday to insure insertion in the following number, 

Wanted.—Photographic Camera and Safety Bicycle ; both must 
be by first-class maker or no reply. Good exchange, part cash.— 
Wellesley House, Colchester. 

DIARY FOR NEXT WEEK. 
Monday, Oct. 29.—Birkenhead Literary and Scientific Society, 

at 8 p.m.—Some Psychical Phenomena, by 
Rev. A. Sloman. 

Thursday, Nov. 1,—Chemical Society, Burlington House, at 8 pm. 
Gresham College, Basinghall Street, at 6 pm. 

—Lecture on Law, by Dr. J. T. Addy. 
friday, Nov. 2.—Gresham College, Basinghall Street, at 6 p.m. 

—Lecture on Law, by Dr. J. T. Abdy. 
Greenock Philosophical Society, Watt Insti- 

tution, at 8.15 p.m.—How /Jzpiter and Venus 
caused the Great Ice Age, by Sit R. S. Ball, 
F.R.S. : 

SELECTED BOOKS. 
On the Senses, Instincts, and Intelligence of Animals. With 

Special Reference to Insects. By Sir John Lubbock, 
Bart., M.P. With soo illustrations. London: Kegan 
Paul, Trench, and Co. Price 5s. 

Elementary Commercial Geography. A Sketch of the 
Commodities and Countries of the World. By H. 
R. Mill, F.R.S.E., Lecturer on Commercial Geo- 
graphy in the Heriot Watt College, Edinburgh. 
London : C. J. Clay and Sons. Price ts. 

Planetary and Stellar Studies, or Short Papers on the 
Planets, Stars, and Nebule. By J. Ellard Gore, 
F.R.A.S. London: Roper and Drowley. 

An Elementary Treatise on Geometrical Optics. By 
R. S. Heath, M.A., Professor of Mathematics 
in Mason Science College, Birmingham. London: 
C. J. Clay and Sons. Price 5s. 

A Class-Book of Elementary Chemistry. By W. W. 
Fisher, M.A., Demonstrator of Chemistry, Oxford. 
London: Clarendon Press. Price 4s. 6d. 

The Metallurgy of Gold. A Practical Treatise on the 
Metallurgical Treatment of Gold-bearing Ores, in- 
cluding the processes of Concentration and Chlorina- 
tion, and the Assaying and Refining of Gold. By 
M. Eissler, formerly Assistant Assayer of the U.S. 
Mint, San Francisco. With ninety illustrations. 
London: Crosby Lockwood and Son. Price 7s. 6d. 

Kirke’s Handbook of Physiology. Twelfth edition. 
Thoroughly revised and edited by W. Morrant 
Baker, F.R.C.S., and Vincent Dormer Harris, M.D. 
Londen: J.Murray. Price 14s. 

The Principles of Agricultural Practice as an Instruc- 
tional Sulject. By J. Wrightson, M.R.A.C., 
F.C.S., ete., Professor of Agriculture in the Normal 
School of Science and Royal School of Mines, ete. 
With Geological Map. London: Chapman and 
Hall, Limited. Price 5s. 

NOTICES. 
The Title Page and Index to Vol. I., now ready, price 3d. 
Binding Cases for Vol. I., price 2s. each. 
Cases and Binding, Vol. I., including Title Page and Index, | 

price 3s. 
Vol. I., bound in cloth, with Title Page and Index, gs. 6d. 

—by post Ios. 
The Back Numbers of ScieNtTIFIC NEws can be obtained 

from all Booksellers and Newsagents, or direct from the 
Publisher, 138, Fleet-street, London, E.C, Price 3d. each, or 
by post 3$d. 

METEOROLOGICAL RETURNS 

for the ten weeks ending on Monday, Oct. 15th, 1888. Specially prepared for Scientiric News from official reports. | 

Mean Temperature. Rainfall, Duration of Sunshine. 

Scotland, East |51‘o degs:, being 2°1 degs, below average.| 3'7ins., being 38 ins. below average. | 266 hrs., being 24 hrs. above average, 
England, N.E. [520 5; » 2 ” ” ” 36,, op 2 op ” ” | 268 ” ” 3s, below 4, 

England, East |53°9 55 sy 33 » ” ” 39» » 22 wy ” ” 1327 9 ” 4 5, above ,, | 
Midlands «ee |52°S 55 Hp) Bo a a 9 365 » 34 » ” ” 1314 45 ” 4 a9 sy | { 

England, South |55°0 ,, 19 2°83 55 ” ” 34 » 39 5, rr) ” |362 ,, » 31 5 ” ”» 
Scotland, West 51°8 » » 2 9 ” ” $4 ” ” 56 ” ” ” |279 ” ” 16 ” below ” / | 

England, N.W. |52°9 45 99 32 59° 99 ” 48,, » 38 5 ” ” |299 ” ” 8 ,, above 55 | 
England, S.W. |54'0 ,, 9 39 59 ” ” 57» » 43 » ” ” /369 55 ” 2 99 ” | 
Treland, North |53°4 ,, 99 274 55 ” ” 55» » 26 5, 3 ” \244 59 »» 12 4, below 45 
Ireland, South 53°74, 39» 2°5 9 ” 2 43» » 42 5 ” » 324 9 ” 7», above 4, 

| 
TheKingdom... 531 ,, ay ey ” ” 44 » 36 » ” ” 305 » » 6 » ” ” 
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SCIENTIFIC TABLE TALK. 

By W. Martieu Wittiams, F.R.A.S., F.C.S. 

Tue Saturday Review commences an article on the sub- 
ject of “ Adulteration” 
ing, nothing which we eat or drink is what it seems; 
everything is unreal and what it ought not to be, from | 
marmalade, in the composition of which the common 
turnip plays no insignificant part,” etc., etc. 

This statement about turnips in marmalade is so fre- 
quently repeated, and is actually believed by so many, that 
a demonstrative contradiction isdemanded. Some years 
ago I tried the experiment of mixing “no insignificant ” 
proportion of turnip pulp with some home-made marma- 
lade, first using equal weights of turnip and orange, and 
found the result most nauseous, the rank turnip flavour 
growing worse and worse the longer it was kept. I then 
tried two of orange to one of turnip, then three to one, 
and finally only x5 of turnip—-that is,one ounce to the 
pound—and still the turnip flavour wasso evident, both 
to taste and smell, that such a mixture would be utterly 
unsaleable. This experiment may be easily repeated by 
anybody. 
A great number of other alleged adulterations, when 

practically tested, prove to be equally imaginary. That 
of iron filings in tea was very popular some years ago, 
definite assertions as to the quantity thus added being 
made, commonly about 5 per cent. Grocers were con- 
victed and fined for selling tea containing such quantity. 
I wrote to the Chemical News a letter which was pub- 
lished November 2tst, 1873, working out the figures as 
follows. The price of the cheap teas said to be thus 
adulterated does not exceed 4d. to 6d. per pound in China. 
If the Chinaman obtains iron filings at 2d. per pound, 
his gain by such adulteration would amount to about 
ao of a penny per pound, or still less when the cost of 
labour in mixing is deducted. The total deliveries of 
black tea into the port of London alone amounted at 
the time to 160 millions of pounds, of which 140 mil- 
lions came from China. Adding those to tea-drinking 
Russia, to America, and the British Colonies, the total 
exports from China amounted to 400 to 500 millions of 

as follows: ‘Generally speak- | 

\ 
| 

pounds of tea per annum. Ifonly roo millions of pounds | 

were thus adulterated (the iron was found in all samples 
of black tea) five millions of pounds of iron filings would 
be required annually. How could the Chinaman obtain 
this quantity of filings? It should be noted that only 
very fine filings would answer the purpose, as coarse 
filings would shake down to the bottom of the chests. 

If the adulteration was perpetrated in England, where 
is the market? Where are the -waggon-loads of iron 
filings that would be demanded? Who collects them ? 
The quantity produced in each workshop being so small, 
the collecting of a million of pounds would be a big 
business. Asa matter of fact no market for iron filings 
exists, except for small quantities used by firework- 
makers and some other trifling purposes. Nearly all are 
swept away. 

But there is iron in tea ; it has been found even in the 
leaves of plants grown under glass at Kew. “The 
Yellow River ” of China is so called because it is tinted 
with the ochreous earth which constitutes the soil on 
which most of the Chinese tea is grown, and tea-leaves 
gathered in dusty weather are liable to be slightly coated 
with the ferruginous dust from the soil on which they 
grow, in addition to containing a little iron, which they 
naturally absorb from the soil. Upon this basis was 
erected the whole fabric of supposed adulteration. As I 
showed in the letter above referred to, the colour of 
black tea is due to the combination of some of the iron it 
contains with the tanno-gallic acid it also contains. This 
tanno-gallate of iron is the colouring matter of ordinary 
black ink. In the dried tea-leaf it exists in an insoluble 
form. 

The idea of substituting sloe leaves in this country, is 
equally absurd. Where are the sloe plantations? If 
gathered from the hedgerows, where the wild sloe 
may be found, who are the gatherers? They should be 
as numerous and as evident as hop-pickers. 

Within my recollection it was confidently asserted that 
brown sugar was adulterated with sand. Common 
sense should have refuted this at once, seeing that every 
cup of tea or coffee sweetened with such sugar would 
effect a quantitative analysis by displaying a gritty, in- 
soluble residue at the bottom of the cup. Plum 
puddings or any other solid product of cookery in which 
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sugar was used would be utterly uneatable, on account 
of the painful effect of attempting to masticate silicious 
particles. 

Doubtless there are some adulterations practised. I 
have recently detected one in moist sugar, viz., common 
salt, which is not added for its own sake, but for the 
water which it causes to adhere to the sugar. It is not 
added by the usual victim of the Adulteration Act, the 
retail grocer, but by the manufacturer, and if Iam not 
mistaken, itis done by adding sea-water or brine to the 
syrup before crystallisation. 

Falsification is more prevalent than adulteration, and 
it is usually perpetrated on the most costly articles, such 
as high-class wines—so called and paid for—high-priced 
cigars, etc. Common “Italian red,” diluted Catalan, and 
other very cheap sound ordinary wines are, by skilful 
manipulation with certain ethers and other flavouring 
ingredients, endowed with fancy bouquets, and the rest 
is done by a transmutation of labels according to the 
varying demands for fancy vintages. The higher the 
price the greater the temptation. Those who imagine 
that by paying a high price they are secure from such 
imposture are the most abundantly fooled. The chateaus 
that give their names to these choice wines have usually 
but small vineyards, producing in some cases not more 
than two or three per cent. of the quantity of wine that 
is labelled with their names. 

There is another kind of adulteration, of which we hear 
very little, and which is not punishable under the Act 
of Parliament, viz., the adulteration of silk. About 
thirty years ago, whenat the Midland Institute, I madea 
series of experiments on aniline dyes for a leading house 
in the silk-dyeing business. I went through the works 
at Coventry with the head of the firm, and saw various 
processes of ‘‘ weighting” in operation. He expressed 
his own disgust at the practice, and told me that he 
commonly received samples of ‘‘boiled silk” (that is, the 
raw silk cleansed from its natural gum by boiling in 
potash), with orders to return sixty ounces to the pound 
when dyed. This was especially the case with black silks. 

The forty-four ounces consisted of salts of tin, lead, 
etc., attached to the fibres by mucilaginous compounds. 
These metallic salts become more or less crystalline when 
the silk is dry, and cut through the modicum of actual silk 
wherever folds occur. Ladies know all about the facts 
of such cutting, though perhaps not of their cause, I 
have since learned that the progress of applied science 
has enabled the dyers now to return seventy ounces to 
the pound. 

“China sewings,” 7¢., the white silk used for sewing 
the button-holes of white waistcoats, when these were 
fashionable, were largely loaded with acetate of lead—so 
much so that it was easily detected by its sweet taste. 
Sempstresses employed on such button-hole work have 
suffered from lead colic, due to biting the ends of such 
silk in threading their needles. 

SS 

THE RESPIRATION OF BATS DURING 

THEIR WINTER SLEEP. 

(2 we disregard the earlier investigations of Gesner 
and Buffon, Saissy was probably the first who 

examined hybernating animals. He proved that in bats 
respiration became less frequent, and he even con- 
jectured that in this condition they could support life in 
an atmosphere devoid of oxygen. 

Marshall Hall examined a hybernating bat placed 
under a glass bell. He could not determine any absorp- 
tion of gas during an interval of ten hours, whilst the 
same animal when awake expired in the same time 13 
cubic centimetres of carbonic acid. Another bat con- 
sumed in sixty hours only ro cubic centimetres of 
oxygen, whilst when awake it absorbed the same 
quantity in one hour. He found the temperature of the 
animal higher by 2 to 3 degs. Cent. than that of the sur- 
rounding atmosphere. According to Regnault and 
Reiset, the marmot, in its deepest winter sleep, consumes 
only zs of the oxygen which it would require in the 
same time when awake. Valentin, in his numerous 
experiments on hedgehogs and marmots, found still 
lower values. Such animals, however, cannot bear the 
total absence of oxygen, though they can live in an 
atmosphere containing ro per cent. of carbonic acid and 
5 per cent. of oxygen. The experiments of Horwath on 
the respiration of the pouched marmot (Spermophilus: 
citillus) led to similar results, and Voit found that the 
marmot stores up oxygen during hybernation. 

The more recent researches of Delsaux, communicated 
in the Watwforscher and in the Archives de Biclogie, were 
made on the long-eared bat (Plecotus auritus) and the 
common bat (Vespertilio murinus). These animals were 
obtained from the caverns of Maestricht, where they 
may be found during the winter in thousands, at an 
average temperature of 6:7 degs. Cent., their bodily 
warmth being on the mean 7°13 degs. Cent. The 
animals were kept in the author’s laboratory in the 
dark, and at a temperature of 7 to 8 degs. Cent. Each 
was kept in a separate cylinder, so that they might not 
disturb one another. 

The respiratory rhythm during the winter sleep is 
peculiar. In the bats sleeping in the caverns no re- 
spiratory movement can be perceived often for a long 
time. In the laboratory, after long intervals, which 
may last for fifteen minutes, there occurs a series of very 
superficial respirations. Noise and light do not affect 
the breathing, but the slightest touch or agitation 
occasions at once a series of respiratory movements, 
followed, however, by long pauses of breathing if the 
animals are not further disturbed. Ifthe bats are aroused 
from their sleep their temperature rises suddenly. The 
position, whether the animal is hanging—its natural 
attitude when asleep—or lying horizontally, seems to 
have no effect on the breathing. If the air be exhausted 
down to a pressure of 50 millimetres of mercury, the bat: 
suffers from asphyxia, but recovers on the re-admission 
of air. 
A Plecotus, which had been kept for half an hour in 

a cylinder cooled down to 21 degs. Cent., recovered and 
breathed, although the respiratory movements had pre- 
viously entirely ceased. Horwath had observed that 
the hearts of hybernating animals still show regular 
pulsations, even if their blood has cooled down to 
+ 4degs.Cent. The animals experimented upon exhaled . 
hourly per kiloeramme of their weight 57°3 to 6r milli- 
grammes of carbonic acid at +7°5 degs. to 8 degs. Cent., 
but only 39°4 to 44°6 kilogrammes at o degs. (freezing 
point). Thus, as in the cold-blooded animals, a reduction 
of temperature naturally decreases the excretion of 
carbonic acid. 

SSS | 

Cremation.—We learn from Cosmos that cremation 
has been formally interdicted by the Pope asa “ con 

| demnable abuse.” 
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oreseen, taking his stand upon embryological and mor- 
phological researches, the geologist has to seek out in 
the strata of the earth, furnishing in this manner new 
and irrefutable evidence of the unity of the organic world, 
and proving that animals are not the outcome of desultory, 

| 

THE SCALY AMPHIBIA OF THE 

PLAUEN GLEN NEAR DRESDEN. | 

| CP HE subjoined figures, for which we are indebted to 
the courtesy of a German contemporary, the [//us- 

FIG, 1.—PELOSAURUS LATICEPS (FROM ABOVE). 

trirte Zeitung, give a good idea of the structure of a very | special creation, but have advanced in gradual stages to 

interesting group of extinct animals. higher and higher differentiation. 

The teachings of Darwin served as a challenge to When in the beginning of the present century Lamarck 

geologists to find out the supposed intermediate forms | maintained that the horse had been evolved from many- 

which link together organisms now living and seemingly | toed ungulate animals by a process of gradual transfor- 

quite unconnected. What the zoologist had prophetically | mation, Cuvier replied that he would not accept this 
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view until Lamarck could show him a three-toed horse. 
The forerunner of Darwin was brought to silence by this 
demand. But in our days Cuvier might behold the | 
entire pedigree of the horse from the five-toed Eohippus 
-—an animal no larger than a fox—to the three-toed 
Hipparion, and so on to the modern one-toed horse, all 
duly displayed in American museums. The Archzeop- | 
teryx of Solenhofen (Scientiric News, vol. ii., p. 309), 
with its toothed beak and its long lizard-like tail, is a 
true primeeval bird, and fills up an important gap in the | 
most significant manner. Recently more and more in- 
termediate links have been brought to light, and the rocks 
speak a language convincing to all who will listen. 

In the last few years, Professor H. Credner, of Leip- 
sig, has published a series of memoirs on the Stego- 
cephala. In these papers he has madeus acquainted with 
the structure and the development of a group of animals 
which became extinct millions of years ago, a group 
whose existence falls in one of the earliest periods of | 

This hole was formerly a puzzle, but its meaning was 
interpreted last year, since De Graaf and Spencer have 
shown that in certain lizards there is an eye at the same 
place in the skull. This eye is certainly no longer used 
for sight, but it possesses the same complicated structure 
as other eyes among the vertebrates. This so-called 
parietal eye seems to have been still active in those 
ancient newts, for Credner succeeded in showing that the 
fine scales covering otherwise the entire skull were not 
developed over the parietal aperture, so that the parietal 
eye lay exposed—an observation of very high theoretical 
value. 

The curious scaly coverings of the abdomen can be 
seen through the ribs, and are fully shown in figure 2, 
which represents an allied species (Branchiosaurus ambly- 
stomus) from below. The short ribs afforded no protec- 
tion to the abdominal organs. Hence the Stegocephala 
required a strong scale-armour on their lower surface. 
Credner has succeeded in showing how this armour was 
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FiG. 2.—BRANCHIOSAURUS AMBLYSTOMUS (FROM BELOW). 

the earth’s history, and which comprises the earliest 
terrestrial, air-breathing vertebrate animals brought forth 
by our earth. 

In the Plauen Glen, near Dresden, a deposit of lime- 
stone is being quarried, of small extent and thickness. 
But it contains fossil newts, varying in length from two 
to eight inches, and in such numbers that Credner suc- 
ceeded in obtaining above a thousand specimens. The 
skeletons of these little creatures lay upon the grey lime- 
stone in so faultless a state of preservation that they 
could be submitted to the most minute examination. 
Ten distinct forms were discovered by Credner, and the 
accompanying figure (1) shows in natural size one of the 
most characteristic species, Pelosaurus laticeps. The 
broad, roof-formed skull, whence the name of Stego- 
cephala, “roof-heads,” given to the entire group, is the 
most striking feature. The body is compact, the tail 
short, and the limbs well-developed. In the front of the 
head we see the two nostrils, then the orbits of the eyes, 
protected by a ring of bony plates, and, finally, a hole in 
the middle of the skull, between the two parietal bones. 

gradually developed during the growth of the animal. 
It first appears over the region of the heart, then it 
spreads down over—or rather under—the abdomen, as 
in figure 1, and lastly, as in figure 2, it covers the lower 
side of the four extremities and of the tail. As the 
possession of this scale-armour is characteristic of all the 
earlier amphibia in contradistinction to those of more 
recent pericds and of the present, the former are 
known as “ scale-amphibia.” 

A much more important fact was elicited on the study 
of the younger individuals, 7.e., that in youth the stego- 
cephala breathed by gills, but when mature by lungs. 
Their development, therefore, was exactly similar to 
that of frogs inthe present day. The arches of the gills 
are not easily recognised, but small, conical teeth were 
attached to them, exactly as it is observed in modern 
fishes and amphibia. Such elegant rows of teeth are 
found in almost all young stegocephala, behind the skull, 
and both sides of the back-bone. The fossils in question 
rank among the most highly prized treasures of the 
Leipzig Geological Museum. 
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MARS AND ITS “CANALS.” 
(Continued trom p. 434.) 

Wyss Mars appeared again in opposition this year 
M, Perrotin had at his disposal a much more 

powerful instrument than heretofore, an equatorial of 
76 centimetres aperture. With this he easily saw the 
canals, both single and double. He further detected a 
very curious phenomenon. A small continent to which 
‘Schiaparelli had given the name of Libya had disappeared, 
and was surmised to have been overflowed by the ad- 
jacent seas. In this conjecture there was nothing 
irrational, since a similar occurrence had taken place in 
1879. However, the hypothesis of the disappearance of 
Libya is very doubtful, since M. Perrotin, in a recent 
communication, announces that this region has reappeared, 
with the usual light and reddish tint of the supposed 
continents of Mars. Hence the inundation, if such took 
place, must have been of a very temporary nature. 
Schiaparelli also observed (figs. 1 and 2) a canal travers- 
ing the northern polar cap. In the dazzling whiteness 
of the snowy mass there appeared a black line connect- 
ing two seas. Nepenthes was excessively black, and 
presented the same aspect as it did to Holden in 1875. 
It seemed as if that snowy region which is separated 
from the polar cap by a black line was less white and 
brilliant than the polar cap itself. 

On May 13th Schiaparelli made the following observa- 
tions: “Striking novelties have presented themselves 
in the regions called Phlegra and Propontis; with low 
magnifying powers we see merely a series of confused 
shadows, but on employing 500 and 650 they were re- 
solved into a kind of curious triangulation, one side of 
which is double. This triangulation is continued further 
to the left. There are at least two more triangles. Their 
apices form very distinct black spots, somewhat elonga- 
ted in form, and the ground colour is yellowish.” 

After the existence of the canals, after their gemina- 
tion, this triangulation forms the culminating point of 

- the mysteries of Mars. What an analogy between this 
figure and the trigonometric draughts of our geodetic 
operations ! 

Professor Schiaparelli further adds that the lake Triton 
had changed into a broad gulf of the Cimmerian Sea. 

The Milan 18-inch refractor further enabled - the 
observer to distinguish from each other the two margins 
of certain canals, and to perceive their undulations. 

On June 7th Schiaparelli writes, “I have seen the 
planet fairly well on May oth, 25th, and 27th, and much 
better on June 2nd and 4th. I saw the prodigious images 
which presented themselves in the field, like an exquisite 
steel engraving, but illuminated with the magic of 
colours. A power of 650 did not suffice for the com- 
plete detection of details, and I regretted having had the 
disc reduced to r2 inches in diameter. Not only have 
I confirmed the gemination of Nepenthes and the re- 
appearance of the lake Triton of 1877, but I have also 
seen the Lacus Meeris reduced to a very small point. 
Hephestus has entirely disappeared. E£notira is no 
longer visible. Euphrates is double throughout its ex- 
tent, but it is not as plain as on May 27th and 3oth. 
The two lines are slightly washed out. Callirrhoé and 
Protonilus are two geminations, very narrow, but geo- 
metrically perfect and very black, especially Callirrhoé. 
These features require a magnifying power of 650 to be 
distinctly seen. The two lines of Callirrhoé are equal, 
but in Protonilus the upper line, though much more 

slender than the lower, is perfectly traced. The Phison 
is double, almost like the Euphrates. Astaboras is also 
double, but it is more visible to the left of Phison. 
Syphonius and Orontes are single, as is also a new line 
marked X in the drawing (see fig. 3). 

“But, perhaps, the most perplexing feature is the 
frequent and rapid change recognised in Mars. Oxus 
has grown much fainter, and latterly I can no longer see 
it, whilst Indus has reappeared. Hiddekel is almost 
invisible. Gihon is slightly clouded; it goes towards a 
small lake from which there issue two lines towards the 
lake Niliacus. The changes which have occurred within 
a month in Boreosyrtis and the surrounding regions ! 
What a strange complexity! What may all this signify ? 
Evidently the planet has fixed geographical details, 
similar to those of the earth, with gulfs, straits, etc., 
irregular in plan. Then comes a certain moment, and 
all this disappears, giving place to those grotesque poly- 
gonations and geminations which evidently seem to form 
an approximate representation of the previous con- 
dition of the planet, but as if masked and almost 
caricatured. 

“ How is it, we may here ask, that no decisive obser- 

Fic. 3.—SKETCH OF Mars As If APPEARED ON May 277TH, 
1888 (AFTER SCHIAPARELLI), 

vations on the existence of mountains in Mars have been 
made, or at least published ?” 

Before proceeding to the hypotheses which have 
been propounded in explanation of these strange facts, 
we may mention the circumstance, noted by M. Schia- 
parelli, that the phenomenon of gemination is connected 
with the seasons of the year of Mars, and occurs 
especially between the spring equinox of the northern 
hemisphere and its summer solstice. It would be im- 
possible to say if the same state of things occurs at the 
autumnal equinox. 

(To be continued.) 

Si — 

THE SERPENT IN THE MYTHOLOGY 

AND THE WORSHIP OF ANCIENT 

NATIONS. 

D® MORITZ WINTERNITZ, who is preparing an 
exhaustive work on serpent-worship in India, has 

published a preliminary sketch of his views in the 
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Mittheilungen der Anthropol. Gesellschaft zu Wien and 
in the Waturforscher. He considers that there is scarcely 
any animal which has played so great and so manifold a 
part in the religious conceptions of all nations. The 
mythogenetic or saga-framing imagination has formed 
the most varied beings out of serpents. At first it is 
always the serpent as an animal to which fable and wor- 
ship attach themselves. It is a fact that snake-myths 
and snake-worship are found wherever snakes exist— 
that is over the whole earth (?)—but more especially in 
those lands which are richest in serpents, India and 
South America. Although the bodily properties of the 
serpent do not, to the keenly discriminating eye of the 
naturalist, entitle serpents to take such a position, 
the lay public, and especially the savage, see differently, 
and it is their superficial consideration of physical pro- 
perties which determines the popular conception of 
serpents. Thus, the uncanny, flashing eye of the serpent, 
which does not strike the zoologist as remarkable, plays 
a very prominent part. Hence among the ancient 
Greeks the serpent was regarded as the most sharp- 
sighted of all animals. Hence there arose numberless 
sagas concerning the magical action of the serpent’s 
look—fables which still live in narratives of the fasci- 
nation exerted by serpents upon birds, and which have 
made their way even into scientific treatises. We may 
here, however, interpose a question whether birds and 
and other small animals by gazing fixedly at the eyes of 
a serpent may not fall into a trance or hypnotic con- 
dition, during which they become a ready prey. This 
influence, apparently exerted upon their enemies, 
together with the docility which many serpents evince 
up to a certain degree, led to the ascription of an exalted 
intelligence to serpents, and naturally brought them into 
close connection with magic and soothsaying. Through- 
out the East the serpent is an object of sorcery. The 
Delphian oracle—the most famous of all in Greece—was 
guarded by the dragon python. Many Oriental sagas 
represent priests and prophets as being indebted to 
serpents for an understanding of the language of birds. 
In like manner German fables describe the king as 
learning the language of animals by eating a white 
serpent, which reappears in Hindu literature as the all- 
knowing, deeply learned itself and imparting knowledge. 
The universality of this article of popular faith appears 
from the fact that even in South America the serpent 

appears as oracular. 
In consequence of the profound knowledge attributed 

to serpents, we need not wonder that they were con- 
nected with the metallic treasures of the earth, Winter- 
nitz suggests that the rich metallic lustre which many 
snakes display may have contributed to this representa- 
tion. But we may also consider that the abode of 
snakes in cavities and chinks of rocks may have led 
them to be regarded as mine-spirits and guardians of 
treasures. In the old German mythology the dragons 
sleep upon gold, and in Greek sagas the “‘ Golden Fleece” 
and the apples of the Hesperides are committed to the 
keeping of the serpent. Throughout Asia and America 
is spread the belief in strange, black, shining stones 
which serpents bear in their heads. That the mine genili 
are represented as winged snakes may be due to the 
speed with which these creatures seem to glide down 
precipitous rocks, 

The moulting of serpents gave rise to fables of another 
kind. Since the serpent seemed thus to renew its 
youth, it was regarded as immortal, and was adopted in 

the mysteries. Here we find the first step taken to the 
sagas, which describe serpents assuming various forms, 
and especially as transforming themseives into beautiful 
youths and maidens. 

Above all, the fearful action of its venom has brought the 
serpent to high popular honours. Says an Indian proverb, 
“No one is reverenced, however great he may be, until he 
has wrought evil.” Thus the serpent has been deified, 
worshipped as an evil demon, on account of the terrific 
death-dealing power of many species. As such it appears 
in the Hebrew history of the Creation, and in the Zenda- 
vesta Ahriman, the evil principle, figures as the great 
serpent. But on the other hand was the belief that the 
same being which inflicted sickness and death could heal 
and quicken. This representation of a conflicting dualism 
in one and the same being is found distinctly embodied 
in all antiquity. As examples are the head of the Gorgor, 
combining beauty and horror, or the lance of Peleus, 
which alone could heal the wounds it had inflicted. 
Thus the serpent alone was supposed able to counteract 
its own deadly bite. Not merely snake-bites, but other dis- 
eases, were supposed to be cured by serpents. So closely 
were they connected with the art of healing that the god 
ot medicine, Asklepios (vulgarly A¢sculapius), himself 
figures as a serpent, and a rod entwined with snakes 
is still the symbol of his followers. All manner of 
remedies were prepared from serpents by the physicians 
of antiquity and of the middle ages, and even in the last 
centuries the consumption of poisonous serpents by 
pharmacists was so great that multitudes were im- 
ported from Egypt. ; 

But when once serpents had come to be regarded as 
beneficent beings, healers of disease, only a small step 
was needed to convert them into good spirits, tutelary 
genii, the bringers of good fortune. As serpents often 
were found inhabiting tombs, they were connected with 
the spirits of the lower world, and regarded as the souls 
of the departed, the manes, the heroes. Thus snake- 
worship links itself with the worship of forefathers, . 
as we find alike among the Zulus, the Red Indians, and 
the Greeks. But the same worship is also closely inter- 
twined with the veneration of the house-gods, the 
penates. Thus numerous nations viewed serpents as 
beneficent tutelary spirits, whose destruction would in- : 
volve the ruin of the family or the tribe. Such was 
the case among the Teutons, Sclaves, Greeks, Romans, 
peoples of the East, of Africa and America. In Mexico, 
Yucatan, and Guatemala even human sacrifices were 
offered to serpents. The deity Cihuatcohuat, the “ woman- 
serpent,” was regarded as the mother of mankind, and 
the saga of creation among the Quiches of Guatemala 
tells us that ‘‘ in the beginning was only God the Creator, 
the mighty Serpent.” 

Thus we see the serpent pass through all changes 
from a rude fetish to mythological beings, evil demons, 
and good spirits, and ultimately appear as the Supreme 
Deity. 

The deification of the serpent was promoted by the 
circumstance that various natural phenomena seemed to — 
contain its image. Earthly and heavenly waters, the / 
“serpentine” river, the black storm-cloud, and the des- 
cending lightning were all viewed as serpents. 

Perhaps the last stage of evolution through which the 

serpent has passed is when the abstract idea of eternity 
is shadowed forth as a coiled-up snake. Thus the 
Orpheic deity, Aon, and Chronos himself are represented 

' as wound round by a serpent, 
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General I2otes. 
Tue ALLEGED Monco.ian AFFINITIES OF THE AMERICAN 

Race.—Dr. D. G. Bienton (Science) ably, and as we 
we think convincingly, combats the theory that the 
aborigines of the Western Continent are of Mongolian 
origin. 

Borinc FOR WatTER IN QUEENSLAND.—We learn that 
the Government has accepted the tenders of Messrs. 
Jessop and Haig for boring for water to a depth of 
10,000 ft. in the Central district, and 7,500 ft. in the 
Southern district. 

THE DECOMPOSABILITY OF THE BENzoL NUCLEUS IN THE 
AnimaL Systrm.—Dr. N. Juvalta has solved this in- 
teresting physiological question in the affirmative. From 
very careful experiments, he found that the benzol- 
nucleus, as contained in phthalic acid, is destroyed in the 
digestive organs of dogs. 

Sanitary Neciecr.—Dr. Parkinson (Royal Society of 
Tasmania) complains that at Hobart the foul water from 
a stagnant pool is allowed to pollute the general town 
supply; that filth is left lying exposed to an almost 
tropical sun and house slops trickling all day along slimy 
channels in front of the very doors. 

Tue OriciIn or CANNIBALISM.—This custom, widely 
diffused in ancient times, and still existent, not withstanding 
the assertion of Waterton, is ascribed by a writer in 
Cosmos to the “ necessity of sacrifice.” But as the same 
custom may be traced in many animals, mammalia, 
birds, fishes, insects, and spiders, this view cannot be 
accepted. aes 

East Arrican Exproration.—Count Teleki, with 
Lieutenant Hohnel, have arrived at Zanzibar, Oct. 28th, 
and report the discovery of a lake named Basson-Aros 
due north of L. Baringo. This lake, which is filled by 
two rivers flowing into its north end from the west 
and north, extends from 2 degs. to 5 degs. north west 
of L. Samburu. 

ALLEGED CurRE For YELLOow FeEver.—According to 
the Electrical Engineer, the actinic rays of a powerful arc 
lamp constitute an effectual remedy for the yellow fever. 
Cosmos admits that solar light is deadly to some bacilli, 
but questions if such can be the case with the germs of 
yellow fever, which evidently live and increase in 
brilliant sunshine. 

"New Minor Praner, — Dr. Palisa, of Vienna, an- 
/nounces the discovery of the 279th minor planet at 
7 p.m. on the 25th ult. The position at the above 
time was—Right Ascension, oh. 53 mins. 36 secs. ; 
North Polar Distance, 87 degs. 5 mins. 2 secs.; moving 
southwards. The planet is about equal in brightness to 
a 13th magnitude star. 

YeLtow Ferver.—Surgeon-Major Riordan (Medical 
Press) remarks that yellow fever, though it has re- 
peatedly visited Europe and Africa, has never penetrated 
into Asia or Australia. It differs from cholera in being 
confined to warm countries, and in the fact that a person 
who has survived one attack generally enjoys immunity 
for the rest of his life. 

SCIENTIFIC NEWS. 455 

Tue Expioration or GREENLAND.—If Dr. Nansen and 
his daring companions have effected their purpose they 
will have left the Bay of Disco on September 16th, in a 
sailing-vessel, which was to wait for them to that date, 
and which may be expected in Copenhagen shortly. 
If they have not reached Disco by that time we shall 
not learn their fate before next summer. 

INTERNATIONAL GEOGRAPHICAL ConGRESS.—The Paris 
Geographical Society proposes that such a congress 
should meet in Paris in 1889. Seven sections are pro- 
posed: 1. Geodesy, hydrography, topography ; 2. Phy- 
sical geography; 3. Economical and commercial geo- 
graphy; 4. Historical and ethnographic geography ; 
5. Educational geography; 6, Travels and explorations ; 
7. Cartography. reas 

Sa.icytic Acip in Eccs.—According to Cosmos, sali- 
cylic acid, the use of which in articles of food as an 
antiseptic is interdicted by law in France, is introduced 
into eggs. It is dissolved in water, in which the eggs 
are immersed, and it penetrates by endosmose through 
the shell and the internal lining of the egg, and diffuses 
itself into the yolk. It is obvious that a variety of 
poisons may be introduced into eggs in this manner. 

Tue EARTHQUAKES IN NEw ZEALAND.—Mr. Gordon, 
mining inspector, who was despatched by the Govern- 
ment to the Harmer Springs district to report upon 
the effects of the recent earthquakes, states that he found 
fissures ranging from one to four inches in swampy 
ground at the extremity of a line extending 20 miles 
north-west from the Springs. He found rents in hard 
ground some 2 ft. wide. He attributes the recent 
phenomena to chemical rather than volcanic action, 
owing to the vast quantity of sulphuretted gas liberated 
in the disturbed locality. 

ADULTERATION OF SHERRY.—According to Dr. Thudi- 
chum, much of the wine shipped as sherry contains sul- 
phuric acid in the proportion-of 1 lb. per butt, besides 
4 lbs. of sulphates, whilst the alcohol present, which 
naturally cannot exceed 12 to 14 per cent, is raised 
fraudulently to 26 per cent. by the addition of “ evil 
spirits.” ‘It is curious,” says a medical paper, “that 
the amount of spirit which would be required to raise 
the 75,000 butts exported from Xeres in 1886 from 14° 
to 26° corresponds fairly with the amount of potatoe- 
spirit imported annually into Cadiz from Germany.” 

Tue “ Grant Catoric.”—Professor S. P. Langley, in 
his address before the American Association for the Ad- 
vancement of Science-—_where, by the way, the opening 
discourse is delivered, not by the incoming, but by the 
retiring President—says happily that “the conception 
of phlogiston before it quitted the world perpetuated in 
physics the wrong in a multiplied form by generating an 
offspring specially inimical to true ideas about radiant 
heat, and which is represented by a yet familiar term. 
I mean caloric. ‘Giant Caloric’ is not, perhaps, even 
yet quite dead, though certainly grown so crazy and 
stiff in the joints that he can harm the pilgrims ofscience 
no more.” 

GLAcIATION IN THE Azores,—Hartung has discovered 
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blocks of gneiss in the midst of a volcanic district, even 
at some distance from the coast, and has drawn the con- 
clusion that they were erratic blocks, brought by ice- 
bergs. In Humboldt we find mention of a different view 
quoted from Simroth in the Globus. The inhabitants of 
Terceira state that these stones have been brought by 
ships as ballast, and have been used by the country- 
people for building their houses and garden-walls. This 
view is supported by the fact that the two spots where 
these stones have been found are not on the north side 
of the island, where ice-bergs would be stranded, but on 
the south and east coasts. The Azores have probably 
never been glaciated. Simroth was unable to find marks of 
glaciation even on the Pico, 7,000 feet above the sea-level, 
where snow falls every winter. 

Action oF Etecrric CurRENTS UPON DELICATE 
Barances.—The Naturwissenschaftliche Wochenschrift re- 
marks that as delicate balances are often strongly affected 
by very slight causes, such as trifling fluctuations of 
temperature or slight agitations, the question is justified 
in how far such instruments, as containing iron or steel, 
are disturbed in their sensitiveness by electric currents. 
The Central-Zeitung fiir Optik und Mechanik writes that 
certain manufacturers have refused to introduce the 
electric light in their establishments lest the current 
should injure their balances. Hence, G. H. Terry, of 
New York, has made a formal investigation of the 
alleged influence. To this end he placed balances of 
precision near very powerful currents and sought to 
discover any irregularities. But nothing could be detected. 
The balances contained very little iron or steel. For 
greater certainty he therefore placed a piece of iron in 
one scale and brought very near ita conductor traversed 
by a powerful current. No action was perceived until 
the current was brought within 3 millimetres of the iron. 
From these researches it follows that the currents used 
in electric lighting can have no effect upon balances of 
precision. 

Tue Pine Forests or WESTERN FRANCE.—Ina report 
on the agriculture of the Gironde, the British Consul at 
Bordeaux refers to the forests which cover about a third 
of the department, especially the Landes district, where 
the soil is wholly unfitted for ordinary cultivation. 
Hence forests of pines (fin maritime) have in recent 
times been planted, and the wood and resin obtained 
from them have now become an important and, in some 
instances, the sole source of revenue of the inhabitants 
of those districts. In the parts distant from towns and 
other inhabited places, resin is chiefly produced, while in 
places nearer to Bordeaux or other shipping ports, where 
means of transportation exist, the production of pit 
props, railway sleepers, telegraph poles, and wood for 
fuel forms the chief business. The collection of resin 
affords 4 living to a large number of the very poorest 
perscns, aud the recent decline in the exportation of this 
article from Bordeaux has been a great misfortune to the 
inhabitants of some parts of the Landes district. The 
decline has been caused by the annually increasing com- 
petition of the United States, which has become the 
chief exporter of resin, to the almost entire exclusion of 
Bordeaux. A new kind of oil, called pine oil, is now 
made from the refuse of resin after the latter has been 
employed in making turpentine. This is used as an 
illuminant in some private houses in Bordeaux, and burns 

very brightly ; it is cheaper than refined petroleum, and 
is not explosive. The trees do not appear to suffer by 

the extraction of the resin, if it be done carefully, and 
the wood is even better fitted then for certain purposes, 
such as paper-making and the manufacture of pyrolig- 
neous acid, than it was before. The export of pit props 
made from the Landes pines is an important branch of 
trade between Bordeaux and English ports acjacent to 
coal districts. Railway sleepers and telegraph poles are 
likewise made in large quantities in these pine forests ; 
they are used chiefly in France. Besides, a large quan- 
tity of young pine finds its way to England every year 
to be converted into paper. The Landes is a sandy 
district in which nothing but pines will grow, and the 
forests are all of recent origin. 

Tue Pusric HEattH.—The Registrar-General’s return 
for the week ending Saturday, October 2oth, states that 
the deaths registered in 28 great towns of England and 
Wales corresponded to an annual rate of 2i°0 per I,000 
of their aggregate population, which is estimated at 
9,398,273 persons in the middle of this year. The six 
healthiest towns were Bradtord, Brighton, Halifax, Hud- 
dersfield, Hull, and Leicester. The highest annual 
death-rates, measured by last week’s mortality, were— 
from measles, 1°3 in Blackburn and in Wolverhampton, 
and 1°9 in Leeds; from scarlet fever, 1°6 in Sunderland 
and in Derby, and 2°6 in Blackburn; from whooping- 
cough, ro in Cardiff; from “‘ fever,” r-o in Preston, 1:2 
in Salford, 1°4 in Bolton, and 1:6 in Birkenhead; and 
from diarrhoea, 1°5 in Portsmouth, 2°5 in Preston, and 
2°8 in Bolton. The 53 deaths from diphtheria in the 28 
towns included 36 in London, and 6 in Manchester. 
Small-pox did not cause a single death in any of 
the 28 great towns. In London 2,459 births and 
1,641 deaths were registered. Allowing for increase 
of population, the births were 329 below, while the 
deaths exceeded by 30 the average numbers in the 
corresponding weeks of the last ten years. The annual 
death-rate per 1,000 from all causes, which had increased 
in the four preceding weeks from 15°8 to 187, further 
rose last week to 20°0, and exceeded the rate recorded 
in any week since April last. During the first three 
weeks of the current quarter the death-rate averaged 18°4, 
and was 0°3 below the mean rate in the corresponding 
periods of the ten years 1878-87. The 1,641 deaths in- 
cluded 80 from measles, 33 from scarlet fever, 36 from 
fever, diphtheria, 12 from whooping-cough,19 from enteric 
t from an ill-defined form of continued fever, 42 from 
diarrhceaand dysentery,and not one from small-pox,typhus, 
or cholera ; thus 223 deaths were referred to these diseases. 
being 19 above the corrected average weekly numbe 
Different forms of violence caused 51 deaths; 45 Wet 
the result of negligence or accident, among which were 
18 from fractures and contusions, 6 from burns and 
scalds, 4 from drowning, 3 from poison, and 10 of infants 
under one year of age from suffocation. In Greater 
London 3,233 births and 2,004 deaths were registered, 
corresponding to annual rates of 30°5 and 18*9 per 1,000 
of the estimated population. In the outer ring 10 deaths 
from diarrhoea, 8 from diphtheria, 5 from measles, 
and 5 from whooping-cough were registered. The 
8 deaths from diphtheria included 2 in Godstone, 2 
in West Ham, and 2 in Walthamstow sub-districts. Both 
measles and scarlet fever also caused 2 deaths in West 
Ham sub-district, 
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THE GORTON BOILER. 

[N the construction ot the Gorton heaters, one of 
which we show in our illustration, the plan of the 

upright tubular boiler has been wisely retained, and 
the additional advantages of self-feeding as well as 
surface burning have been incorporated by an in- 
genious device, enabling it to work well either way. 
The coal reservoir is between the lower outside 
surface of the boiler and the water leg, thus econo- 
mising a space of from 9 to 12 ins. in diameter 
in the centre of the boiler for active heating purposes, 
while the tubes are directly above the fire, the heat 
passing up through them to the top, and thence down on 
the outside between the boiler and jacket to the smoke 

G 

va 

90000 

pipe at the back. The reservoir will hold enough fuel to 
keep up a Steady fire for fromtwelve to twenty-four hours. 
The boiler is designed to generate steam in an economical 
and effective manner, the tubes being placed as thickly 
as will admit of proper circulation, and its evaporative 
efficiency is calenlated as fully equal to that of the return 
tubular boiler. The coal pockets in the Gorton are 
placed sufficiently low down to enable any one, even a 
child, to put on fuel, and thus there is no reaching up over 
one’s head with a scuttle of coal, as is so very often the 
case with other styles of boilers, especially centre-feed 
boilers. 

The grate, which is “ cupped,” or lower in the centre 
than at the periphery, has its outer or main part resting 

on ball bearings, so that it can be easily shaken, this 
allows the coal to feed down as it is needed and distribute 
itself uniformly ; the centre part is independent and 
arranged to open on one side for removing clinkers. A re- 
cent improvement in this grate, and one possessed by no 
other steam-heating boiler, consists of additional air 
spaces, which provide for the free circulation of air at all 
times to the combustion chamber. It is known that the 
amount of steam produced is in proportion to the regu- 
larity and intensity of heat employed to generate it; that 
hence it is easy to understand, that if the temperature of 
the fire be lowered through clogging of the grate with 
ashes, the temperature of the premises is proportionately 
affected. With the improved grate as now furnished to 
this boiler, clogging is impossible, asin whatever manner 
the ashes may fall upon the grate, they cannot interrupt 
the draught. This ensures perfect combustion and a uni- 
form temperature. These boilers are made of wrought 
iron, and are simple, of superior construction, and 
are particularly adapted for warming private dwellings, 
public buildings, hotels, apartment houses, and office 
buildings. They can also be used for manufacturing pur- 
poses as well as for heating buildings, and are fully 
guaranteed for a working pressure of one hundred pounds. 

SS 

STORAGE OF MATERIAL AND FORCE 
IN PLANTS. 

[e3 we take a pea-seed and place it in moist ground in 
the spring-time, it will soon begin to grow. First 

the root protrudes and passes downwards, then a little 
stem appears and ascends into the air towards the light, 
and a small group of leaves opens at its extremity. The 
stem continues to grow, more leaves are put out, they 

become of a deep-green colour, and if the plant be 
placed where light, air, and moisture act upon it we 
soon have a plant some feet in height, with a long stem, 
many leaves, and at length flowers appear. When the 
autumn comes the fruits are full of ripe seeds, and at 
length the leaves wither and dry up, losing their green 
colour, and the plant dies. Now if we carefully remove 
the plant entire, with its root, and leaves, and fruit, dry 
it and weigh it, we shall find that it weighs many 
hundred times as much as the seed from which it grew. 
Where has the material which makes up the difference 
in these weights come from? If the dried plant and all 
its parts be now completely burnt the weight of the ash 
or inorganic matter is ascertained. This was derived 
from the ground. The rest of the weight of the dried 
plant was manufactured by the leaves of the living plant, 
from the carbonic acid gas taken in from the atmosphere 
to the cellular tissue of the leaf, and there, through the 
agency of the cells of the leaf, under the stimulus of 
light, the carbonic acid gas absorbed was decomposed, 
the oxygen being returned to the atmosphere and the 
carbon united with the elements of water to form a new 
organic material called starch, which accumulates in the 
cells which were the agents for its production. This 
process of manufacturing starch in vegetable cells under 
the stimulus of light is termed assimilation. There is a 
substance in the cells which perform this work called 
chlorophyll, which is formed previous to the manufac- 
ture of starch, and the quantity of starch made by 
healthy leaves is, within certain limits, proportional to 
the quantity of light that illuminated the leaves. Now, 
as to the storage of this new organic material, starch, 



458 SCIENTIFIC NEWS. [Nov. 2, 1888. 

when it has been made, this takes place in various 
parts of the plant. The cell where starch has been pro- 
duced may itself serve as a reservoir, but usually the 
newly formed material is transferred to other growing 
parts, such as the buds and the root. In the case of the 
pea-plant much material is consumed, first in growth, 
and later in making the substance of the pea-seeds in 
the fruit. In many cases the newly formed material is 
transferred to some thickened part of the plant under- 
ground, some part of the stem or root, where it is kept 
safe till the plant begins to form its seeds. 

are less liable to be attacked by animals. The young 
pea-plant is destroyed if a pigeon eats off the top of the 
plant; a potato plant may have its leaves cropped by a 
cow and yet survive, because it has a reserve of starch 
in its tubers or thickened underground stems. 

Now, as to the storage of force in plants, this is always 
the result of growth, and examples are mostly seen in 
the flowers and fruits. The flowers and fruits of plants 
may be said to be the results of their highest stages of 
development ; a long series of actions takes place in the 
plant before it produces flowers and fruit. Many acts of 
growth and much formation of new material occur in 
‘the plant before the highly complex flowers appear, and 
it must be remembered that the formation of new 
material results from the action of light upon structures 
in the leaves. If the plant be healthy and has accumu- 
lated reserves of starch, flowers and fruit can form in 

' parts excluded from light—light is not necessary to the 
formation of flowers. Flowers may grow from flower- 
buds without the stimulus of light; it seems as though 
some intrinsic forces were accumulated in the plant 
(probably the results of its inheritance) which will suffice 
for the growth of the flower from the bud ifthe plant has 
accumulated sufficient material. 

A good example of storage of force is seen in the 
Kalmia-blossoms (Kalmia latifolia). The corolla closes 
in both the style. and the stamens, which are seen 
just inside the corolla; the upper enlarged part of 
the stamen is its anther, or pollen-box, and this 
is lodged in a small pocket of the corolla. The stalk of 
the stamen, or filament, becomes bent as the corolla 
opens. The expansion of the corolla curves the filament 
outwards; this creates a mechanical tension in the fila- 

ment, It is said that the “corolla opens;” this is a 
result of a certain mode of growth in the corolla which 
it is important to understand. While the corolla is in 
the bud state the inner surface of the corolla grows less 
quickly than the outside, and as a result the inner sur- 
face of the corolla remains concave, and the corolla 
closed. When growth is almost completed the inner 
surface of the corolla grows more quickly, with the 
result that what was the inner and concave surface now 
becomes convex and the flower opens, the style is ex- 
posed to the air, its stigma becomes the most prominent 
part of the flower, and the filaments of the stamens are 
placed under tension, their upper surfaces becoming 
convex ; the anthers are still held mechanically in the 
pockets of the corolla. It may be seen that the cause 
of the tension in the filaments results from the movement 
of the parts of the corolla, and that this results from an 
alteration in the ratio of growth of the surfaces of the 
corolla. The tension in the filaments results from 
the ratios of growth in the surfaces of the corolla, 
and this is due to the inherited intrinsic forces in 
the plant. The anther, or pollen-box, discharges 

When re- _ 
serves of material are thus formed underground they 

pollen through a small orifice at the apex of each cell. 
When an insect settles upon the flower it touches first 

the stigma, which is the highest part of the flower; the 
shaking which the flower thus receives liberates some of 
the stamens, and the anthers being liberated fly upwards 
and discharge their pollen on to the insect, which flies 
away with some of the pollen of this flower adhering to 
it. Now consider two such flowers and the bee which 
passes from one to the other collecting honey. The first 
open flower that he visits dusts his body with pollen ; 
this he carries to the next flower visited, and there de- 
posits some upon the stigma, at the same time receiving 
a fresh supply of pollen, which he carries off to the next 
flower. Thus cross-fertilization of the flower is effected. 
Whenever we come to observe movements of parts in 
plants the case is much more complex than with condi- 
tions of growth, the results much more striking and won- 
derful, and such examples are found in the most highly 
developed parts of the plant. Such examples are not 
spoken of as due to intelligence in the plant, but are very 
analogous in their outcome to acts that are termed signs of 
intelligence in animals. Storage of force is seen in 
the growth of many fruits, and usually leads to the 
scattering of the seeds by mechanical means. In a 
species of wild geranium (Geranium dissectum), when 
the other parts of the flower have fallen, the central 
axis elongates in its growth; each seed is con- 
tained in a case, which is supported by a rod of tissue, 
which in the early condition of the flower forms part of 
the central axis, but gradually becomes detached from it. 
When the seeds are ripe the case containing the seed 
becomes detached from the base of the supporting 
column and splits open, the rod is in a state of tension, 
and eventually becoming detached with a jerk, the seed 
is thrown some little distance. The cause of the tension 
in the rod is the unequal growth which occurs in its inner 
and outer surfaces ; the inner surface, or that next to the 
central support, grows the most; tension or storage of 
force is thus produced, the mechanical energy is sud- 
denly displayed when any jar is communicated to the 
plant, and scattering of the seed results. Examples of 
the storage of mechanical force might be multiplied. 
The lessons we may learn are that conditions of growth 
may produce mechanical action, which for a time may be 
stored up in latent form, and then become suddenly 
manifested in movement, producing a visible effect, which 
in its turn leads to important results to the species. 
Cross-fertilization is very important in producing good 
seeds. Scattering of the seed is essential to the spread 
of the species over the surface of the earth. 

8935S _ 

A Petririep Forest.—M. Philippe Thomas announces 
to the Paris Academy of Sciences, that he has dis- 
covered in Tunisia a gigantic forest, all the trees of 
which are silicified, and which is thus an exact copy or 
the celebrated forest of agate at Cairo. M. Flische has 
recognised the same species as in Egypt, such as Avau- 
carioxylon egyptiacum, Bambusites Thomast, and Cossoni, 
a Ficoxylon, an <Acacioxylon, etc. But whilst the 
palzontologists, Hooker, Fraas, Zittel, and others, dis- 
puted on the age of the forest at Cairo, which seemed 
cretaceous to some and quaternary to others, the age of 
the Tunisian forest is manifest, and is referred to the 
pliocene or upper tertiary. M. Bleicher attaches the 
fact of the silicification of trees to the presence of free 
gelatinous silica in the enclosing rocks. 
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Ratural Wistory, 

COCHINEAL INSECTS. 
Ir is somewhat of a surprise to most of us to learn 
that Cochineal Insects—which form a tolerably ex- 
tensive family—are found in many parts of the world, 
and that their value was at least partially known to the 
ancients ; for one is rather apt to look upon them as 
quite a modern discovery, and also to consider them as 
strictly confined to certain specified districts of South 
America. But although it is true enough that the 

name of Kokkos (Coccus), and the Persians and Arabians 
by that of Kermes ; from which latter term, by a rather 
curious series of transitions, our own word “ vermilion ” 
is supposed to have sprung. With the dye obtained 
from this insect were stained the Flemish tapestries, the 
characteristic red colour being scarcely affected by the 
action of time; and the Greeks and Romans also appear 
to have employed it very largely both in their arts and 
in their manufactures. It has also been suggested, and 
with great show of probability, that to this same dye 
was due the “‘ scarlet ”—or, as it should be, the crimson 
—of the curtains of the Mosaic Tabernacle (Exodus 

BRANCH OF CACTUS WITH COCHINEAL INSECTS. 

cochineal of commerce does come principally from these 
districts, and that Coccus cactr, the particular species from 
which it is procured, is somewhat limited in its distribu- 
tion, there are many insects belonging to the same genus 
which yield a dye almost equally valuable, and which, 
if cultivated in like manner, would probably bring in a 
very good return for the labour and money expended 
upon them. 

And some of these have been more or less extensively 
employed for many centuries. Thus the red pigment 
which can be obtained from Coccus ilicis, to be found upon 
a small species of evergreen oak, and which is plentiful 
alike in Southern Europe and in Northern Africa and 
Asia, was largely used by the Phoenicians in dyeing 
cloth even before the time of Moses, and was known by 
the title of Thola, or Tola. The Greeks knew it by the 

xxvi. I, and xxxvi. 8). And even at the present day it 
is held in great esteem both in India and in Persia. 

‘In Poland the place of this insect is taken by Coccus 
polonicus, which is found upon the roots of Scleranthus 
ferennis, and which was at one time very greatly in 
request in the factories of Lithuania. And the Polish 
peasants use it even now, as do also the Turks and the 
Armenians, the latter employing it both in dyeing wool 
and silk, and also in staining the finger nails as an aid 
to personal beauty. Coccus uva-ursi, too, when treated 
with alum, has been employed for similar purposes, 

| while the Moors, in olden days, availed themselves ot 
yet another species, which lives upon the roots of 
Poterium sanguisorba. 

Since the discovery of C. cact, however, the value 
of all these has greatly diminished, the dye which they 
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yield being very much inferior in brilliancy to that of the 
South American species. And the cultivation of this, 
the true cochineal insect, has risen to the rank of a very 
important industry, It is carried on principally in 
Mexico, the native country of the insect; but of late 
years exportations have been made to Algeria and the 
Canary Islands, and in both colonies the cochineal gar- 
dens, which for some little time met with bitter opposi- 
tion and almost total neglect, are now ina very flourishing 
condition, and amply repay the expenditure laid out upon 
them. : 

Just as is the case with those remarkable creatures 
the scale insects (Screntiric NEws, vol. i., p. 397), the 
sexes of the cochineal are very different in appearance, 
and would scarcely be recognised as belonging to the 
same class of beings. For the male is a handsome 
little four-winged fly, with a pair of feathery antennze 
and two long hairy filaments springing from the tail, 
while his mate is an apterous, gall-like creature with- 
out the power of locomotion, and with hardly any 

Fy 

transferred to the shelter of somewhat primitive sheds, 
consisting merely of a rough-roof raised upon poles, so 
that, while the little insects are protected from rain, the 
air finds free admission upon all sides. And there they 
remain, still feeding on the succulent branches upon 
which they were purchased, until about the end of 
August, when the fecundated females are placed upon 
the leaves of the growing Cacti, there to complete their 
development. For some four months they are allowed 
to feed on without interruption, and then the first 
gathering is made, which yields under favourable cir- 
cumstances a return of about twelve hundred per cent. 
upon the insects purchased. This gathering is followed 
four months later by a second, and four months later 
still by a third; and these two latter harvests are 
generally of a still more profitable character. 

The task of taking the insects from the plants is deputed 
to Indian women, who squat upon the ground in their curi- 
ous and seemingly uncomfortable manner, and brushthem 
into trays by means of the tail of a stag or a squirrel, 

MaLeE COCcHINEAL INSECTS. 

indication of her insect nature at all. But she it is 
from whom the dye proceeds. The food plants are two, 
both being species of prickly pear (Cactus cochinilifer and 
C. opuntia) ; and these are planted out in regular lines, 
carefully trimmed and tended, so as to allow of free 
passage between them, and surrounded witha high fence 
of reeds and stakes to shelter them from the wind. 
Some of these plantations contain as many as fifty or 
sixty thousand plants, but the majority do not much 
exceed an acre in extent, and are for the most part in 
the hands of native Indians, who are generally distin- 
guished by the title of Wopalleros. 

For the first two years of their growth the plants are 
not brought into use; but by the beginning of the third 
season the more healthy ones have gained sufficient 
strength to enable them to withstand the incessant drain 
upon their juices. A quantity of newly-hatched Cocci are 
then procured, generally in April or May, and are kept 
for three weeks or so entirely indoors, in order that the in- 
clemencies of the weather may not injure them while they 
are yet young and small. At the end of that time they are 

or a bamboo ‘twig formed into somewhat the shape of a 
pen. Assoon as a sufficient number have been collected 
they are killed, either by plunging them into boiling 
water or by placing them in heated ovens, or merely by 
exposing them to the rays of the sun. And then, as 
soon as their bodies have thoroughly dried, they are 
ready for the manufactory. 

The importance of the cochineal gardens may he 
judged from the fact that, even so long ago as the time of 
Humboldt, the quantity annually exported from South 
America exceeded half a million sterling in value; and 
Dr. Bancroft estimated the yearly consumption in Great 
Britain alone at 150,000 lbs., worth some £375,000. 
And this quantity has since been very much increased. 
It is also worthy of mention that the rent of a fairly 
productive ‘Coccus garden varies from £50 to £60 per 
acre, while it cannot be purchased outright for much less 
than £1,000. The dye itself, by the way, when com- 
pressed into small cakes, is sometimes used in lieu of 
money, and travels from hand to hand many times over 
before it at last reaches the factory. 
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From a congener of the cochineal insect is obtained 
lac, which is so largely employed in the manufacture of 
sealing-wax and of various varnishes; and from it is 
also procured a crimson dye which possesses some little 
commercial value. In the years 1807-1809, indeed, the 
sale of this dye at the India House, in point of actual 
colouring matter, was estimated as equivalent to half a 
million pounds of cochineal. The dye, as in the true 
cochineal, appears to afford nourishment to the young 
grubs until they leave the protecting shell into which the 
dead body of their mother collapses. 

The economic entomologist can scarcely fail to be 
struck with the fact that these valuable insects are closely 
related to some of the most mischievous. Thus, on one 
side of their family, as it were, they are connected with 
the scale insects, or mealy bugs, which are so destruc- 
tive to many of our fruit-trees and cultivated plants, while 
on the other they are allied to the afhis, that greatest of 
all the insect pests which vex the farmer’s heart. Even 
ifit be true that a man may be known by his friends, 
certainly an insect is not to be known by its relations. 
And it is quite possible that we may ultimately find of 
value many insects which are either noxious themselves, 
or which are at least closely related to others of the most 
highly mischievous character. A green dye, for instance, 
has been extracted from the caterpillars of the cabbage 
butterfly. And as our knowledge of natural history in- 
creases we shall doubtless be obliged to alter our present 
views with regard to many insects, and to detect in the 
future a friend where now we see buta foe. 

A Hysernatinc Dracon-Fty.—It may interest e.to- 
mological readers to know that a certain European species 
of dragon-fly isin the habit of hybernating in the zmago 
state, which singular discovery has only very recently 
been made by a well-known German specialist. It is 
not at all unimprobable that other species may be dis- 
covered to hybernate also, since so very little has hitherto 
been done towards the elucidation of their economy. 
Most dragor-flies pass the winter in the Jarva state, 
and seldom allow themselves to become torpid, even in 
the most severe weather. 

Tue BaTRACHIA OF SouTHERN InDIA.—In a work 
recently published by Mr. Edgar Thurston, of the 
Government Museum at Madras, fifty-five species of frogs, 
toads, and ccecilians are enumerated. The newts, or tailed 

' batrachians, are not represented in Southern India. In 
Ceylon only thirty-three species of batrachians occur, 
eighteen of which are found also on the mainland. The 
Madras Weekly Mail, noticing the above work, adverts to 
| the gymnastic feats of the ‘“‘chunam frog.” A genial 
writer, seated one evening in his garden, was finishing 
an interesting chapter, when an adventurous “ chunam 
frog” lighted like a dab of mud behind his right ear, 
and there stuck! The batrachians of Southern India, 
however, are as yet very imperfectly known. 

Tue Siz—E oF THE Cospra.—In the Madras. Weekly 
Mail we find a controversy raging as to whether a 
serpent shot by a certain “ Jungle-wallah” was a cobra 
Naja tripudians) or a hamadryad (Ophiophagus claps). 
ne writer offers a reward of 25 rupees to any one who 

an produce a cobra over seven feet in length, whilst the 
‘hamadryad reaches double that length. The latter 
nake, further, inhabits wild forests only, whilst the 
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The hood of the cobra, with the well-known spectacle 
markings, is represented in the Ophiophagus only by a 
small dilation of the skin lower down the back, without 
spectacles. The Ophiophagus has, moreover, indistinct 
yellowish bands across the body. It is clearly estab- 
lished that this snake attacks passers-by without any 
provocation. 

Causes oF VARIATION IN OrGANIc Forms.—Professor 
C. V. Riley (American Association, reported in Science) 
concludes a memoir on this subject by saying, “ All 
that evolution recognises is the transmutability—the 
generic identity—-of the forces of nature, which in their 
aggregate action may properly be defined as omnipresent 
energy. We know, as a matter of the simplest observa- 
tion, that this combined force or energy is essential to 
the continuance of life, not only upon our planet, but 
deductively in the universe. We are justified in infer- 
ring that it is capable, under fit conditions, of originating 
life from what we know as non-living matter. Evolu- 
tion, in fact, inevitably leads to the inference that vital 
force is transmutable into and derivable from physical 
and chemical force.” 

Species or Trrmites.—Of these insects, twenty-four 
distinct species are now recognised, nine of which are 
African, nine American, two Asiatic, and two European. 

New EvipENCE aGaINsT THE SouirRREL.—A_ corre- 

spondent of the Field records the fact of a squirrel 
attacking a green woodpecker and disabling it, so that 
its rescuer had to put the poor bird out of pain. We 
think that all lovers of birds ought to declare war 
against this felonious rodent. 

Co-OPERATION OF FRost AND Destructive Insects.— 
Professor von Ettingshausen observes that trees which 
have suffered from frost are especially liable to be 
attacked by the cockchafer (Melolontha maialis). In- 
versely, trees which have been damaged by destructive 
insects are unusually sensitive to frost. 

+S 

Kevtems, 
Report of the Commissioner of Agriculture, 1887. 

ington : Government Printing Office. 

Tuts report contains a large amount of valuable infor- 
mation on the injuries occasioned by insects, birds, para- 
sitic fungi, etc., and on the means for their repression. 
Especial attention is due to the experiments on the food 
of hawks and owls, birds much more useful than is gene- 
rally supposed. If we leave out of consideration the 
great horned ow], a bird which no longer occurs in 
Britain, it will be seen that the food of the remainder 
consists essentially of mice. For the Horned owl little 
can be said, as his food is almost entirely composed of 
game and poultry. Even the smaller hawks seem to do 
more good than harm, since their stomachs were found 
to contain mice and grasshoppers in profusion. 

On the sparrow question we find no new facts, the 
evidence against this “ winged rat” being found so con- 
clusive that no further inquiry is needed. The opinion 
arrived at is expressed in such phrases as “ The best 
methods of abating the sparrow scourge.” The agent 

Wash- 

obra is equally at home in the city or inthe wilderness ; recommended is grain or maize meal, fifteen parts of 
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which are mixed with one part of white arsenic. The 
grain should be moistened witha little gum-water before 
stirring in the ppison. Strychnine or any other poison 
of rapid action is not recommended, since if one member 
of a flock falls down dead or is even taken ill, the 
remainder fly away and never return. The chief objec- 

tion to this plan is that, especially in severe weather, 
harmless or even useful birds may be destroyed at the 
same time. American observers are fully aware of the 
fact that the “head and front ” of the sparrow’s offending 
is that he drives away more useful birds, such as the 
swallows. 
We are glad to see that the badger is recognised as 

serviceable, as he destroys mice and ‘‘ gophers.” 
The Entomologist to the Department has made a 

number of investigations on destructive insects. Many 
of his results will be of general value in the British 
colonies. Mention is made of an epidemic which in 1867 
almost extirpated one of the most dreaded enemies of 
the American farmer, the “ chinch-bug” (Biiosus leucop- 
terus). It has now, however, reappeared, and is calculated 
to have last year occasioned a loss to the extent of sixty 
million dollars in nine of the States. 

In dealing with aphides, scale insects, a great step in 
advance has been effected. A so-called ‘resin com- 
pound” is made by dissolving three pounds of common 
soda-crystals and four pounds of resin in three pints 
of water over a fire. When properly dissolved, water 
is slowly added, still boiling, to make up thirty-six pints 
of liquid. This is then, whilst luke-warm, emulsified 
with an equal measure of kerosene oil. Arsenic is then 
added in the proportion of one pound to fifty-five of the 
compound. This mixture, more or less diluted with 
water, is driven over the trees infested, and destroys 
even the “woolly blight” (Schizoneura lanigera) of the 
apple-tree, known in this country as the “American 
blight.” It is said neither to injure the beneficial sy~phus 
larvee, nor the internal parasites of the plant-lice. 

Damage has been done both to potatoes and to human 
beings by swarms of blistering-beetles (Lytta cinerea and 
Epicauta vittata). These visitors injured the stems and 
leaves of the potato-plant in the day, and flying into the 
houses at night, blistered the faces and hands of the 
inmates. 

Concerning the Colorado beetle, we find that its eggs 
and larve are eagerly devoured by a small carnivorous 
beetle, Calcathus gregarius. ; 

The subject of vegetable pathology and of the fungi 
which attack crops has received great attention. It can 
scarcely be denied that the highly specialised plants and 
trees which we cultivate are more liable to the attacks 
both of animal and vegetable parasites than was the case 
centuries back. The vine is, perhaps, more exposed to 
such enemies than any other crop. The downy mildew, 
black rot, anthracnose, and root-rot are described as 
being destructive, aud two more diseases—bitter-rot and 
white-rot—have Jately been identified. Very few other 
fruit-trees entirely escape damage from analogous 
enemies. Among the remedies which have been used 
with success are the Bordeaux mixtures (sulphate of 
copper and lime, dissolved separately) and “‘ Sulphatine.” 
The latter is produced by mixing two and a half pounds 
of anhydrous sulphate of copper with fifteen pounds of 
ground sulphur and ten pounds of air-slaked lime. 

But were we to call attention to half the important 
matter contained in this bulky volume we should quite 
exceed permissible limits. 

THE FOUNDATION-STONES OF THE 
EARTH’S CRUST. 

An Eveninc DISCOURSE DELIVERED BY T, G. Bonney, 
D.Sc., LL.D., F.R.S., F.G.S., Etc., BEFORE THE 
BritisH ASSOCIATION, ON SEPTEMBER IOTH, 1888. 

(Continued from p. 442.) 

| bee eee of the effects of direct crushing in 
a granitoid rock are commonin the Alps. Those ofa 

shearing crush are magnificently developed near the 
great overthrust faults in the north-west Highlands of 
Scotland. 

In the former case, where a granitoid rock has been 
affected only to a moderate extent, and the resulting rock 
in a hand specimen would be called a gneiss without any 
very definite mineral banding, we find that under the 
microscope it exhibits a fragmental structure, the felspars 
are often somewhat rounded in outline, are frequently 
rather decomposed and speckled with minute flakes of 
white mica of secondary origin, and commonly seem to 
“tail off” into a sort of stream of microlithic mica, which 
has doubtless resulted from the destruction of felspar 
the residual silica making its appearance as minutely 
crystalline quartz. The originai quartz grains have been 
broken up, and are now represented by smaller grains, 
often in rudely lenticular aggregates, like little “inliers ” 
ofquartzite. The original flakes of black mica have been 
tattered and torn, and now appear as streaky clusters of 
flakelets, often less than one-sixth the originallength. In 
extreme cases of crushing, the felspar has almost disap- 
peared ; the constituents are all reduced in size, and the 
rock at first sight would no longer be called a gneiss, but 
a fine-grained mica-schist. It has become extremely 
fissile, and the flat faces of the fragments exhibit a pecu- 
liar sheen, as if it had received a varnish of microlithic 
mica. In short, from a granitoid rock a microcrystalline 
mica-schist has been produced, which, however, differs 
markedly from the re « to which that name is ordinarily 
applied. 

Let us now turn to a rock of similar nature, in which 
the effect of shearing is more conspicuous. I have 
selected a specimen, in which, as in the first example 
above, some of the felspar still remains in recognisable 
fragments. These, however, are commonly destitute ot 
the ‘‘ tail” of mica-microliths, and bear, at first sight, 
some resemblance to the broken porphyritic felspars 
which occur ina rhyolite. The mica, whether primary, 
but fragmental, or secondary, tends to get associated in 
undulating layers; the quartz also has a more uniform 
aspect and a more linear arrangement. In the most ex- 
treme cases the felspar all but disappears (though I fancy 
that it has here a better chance of surviving), the quartz 
and the mica are more and more aggregated in definite 
but thin bands, and the former, when viewed with cross- 
ing nicols, exhibits streaks, which, for a considerable 
distance, are almost uniform in tint, as if its molecules 
under a stress definite in direction had acquired a polarity, 
so that groups of these act upon light almost like a single 
crystal. 

The effects of mechanical deformation, followed -by 
mineral change, are also remarkably conspicuous in the 
case of pyroxenic rocks. Augite, it is well known, is by 
no means a stable mineral, and under certain circum- 
stances is readily transformed into hornblende. This 
occurs in more than one way without mechanical action, 
but of these I do not now speak. Only of late years, 
however, has it been known that pressure can convert a 
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dolerite into a hornblende-schist. Of this, through the 
kindness of Mr. Teall, who first proved the occurrence of 
this alteration in Great Britain, | can show you an 
example. The rock has lost the structures of a dole- 
rite, and has assumed those characteristics of many 
hornblende-schists. I say of many, because though the 
rock is distinctly foliated it does not exhibit a conspicu- 
ous mineral banding. My own observations confirm 
those of Mr. Teall, though I have never been so fortunate 
as to obtain, as he did, a complete demonstration of the 
passage from the one rock to the other. 

It seems, then, to be demonstrated, that by mechanical 
deformation, accompanied or followed by molecular re- 
arrangement, foliated rocks, such as certain gneisses and 
certain schists, can be produced from rocks originally 
crystalline. But obviously there are limits to the amount 
of change. The old proverb, ‘ You cannot make a silk 
purse of a sow’s ear,” holds good in this case also. To 
get certain results you must have begun with rocks of 
a certain character. So that it is often possible, as I 
believe, to infer not only the nature of the change, but 
also that of the original rock. Hitherto we have been 
dealing with rocks which were approximately uniform in 
character, though composed of diverse materials—that is, 
with rocks more or less granular in aspect. Suppose, 
now, the original rock to have already acquired a de- 
finite structure—suppose it had assumed, never mind 
how, a distinct mineral banding, the layers varying in 
thickness from a small fraction of an inch upwards. 
Would this structure survive the mechanical deforma- 
tion? I can give an answer which will at any rate 
carry us a certain way. I can prove that subsequent 
pressure has frequently failed to obliterate an earlier 
banded structure. In such a district as the Alps we 
commonly find banded gneisses and banded schists, which 
have been exposed to great pressure. Exactly as in the 
former case the new divisional planes are indicated by a 
coating of films of mica, by which the fissility of the 
rock in this direction is increased. The mass has 
assumed a cleavage-foliation. I give it this name be- 
cause it is due to the same cause as ordinary cleavage, 
but is accompanied by mineral change along the planes 
of division, while I term the older structure stratifica- 
tion-foliation, because so frequently, if it has not been 
determined by a stratification of the original constituents, 
it is at any rate a most extraordinary imitation of such 
an arrangement. In many cases the new structure is 
parallel with the old, but in others, as in the “ strain- 
slip” cleavage of a phyllite, the newer can be Seen dis- 
tinctly cutting across the older mineral banding. Asan 
example, take a rock mainly consisting cf quartz and 
mica. Sometimes there has been a certain amount of 
crushing of the constituents, followed by a recrystallisa- 
tion of the quartz and the formation of a pale-coloured 
mica. Sometimes when the direction of tke disturb- 
ance has been at right angles to the stratification-foliation 
the latter is made wavy, and the mica-flakes are twisted 
round at right angles to their original position. Some- 
times there has been a dragging or shearing of the mass, 
so that a considerable amount of mica has recrystallised 
along the new planes of division. To put it briefly, I 
assert, as the result of examining numbers of specimens, 
that though in certain cases the new structure is domin- 
ant, a practised eye seldom fails to detect traces of the 
older foliation, while in a large number of instances it is 
still as definite as the stripe in a slate. 
We have got, then, thus far, that pressure acting on 

rocks previously crystallised can produce a foliation ; but 
when it has acted in Palzeozoic or later times, the result- 
ing structures can be identified, and these as a rule are 
distinguishable from those of the most ancient foliated 
rocks, while at present we have found no proof that 
pressure alone can produce any conspicuous mineral 
banding. J] am aware that this statement will be dis- 
puted, but I venture to plead, as one excuse for my 
temerity, that probably few persons in Great Britain 
have seen more crystalline rocks, both in the field and 
with the microscope, than myself. So while I do not 
deny the possibility of well-banded rock being due to 
pressure alone, I unhesitatingly affirm that this at pre- 
sent is a mere hypothesis, a hypothesis moreover which 
is attended by some serious difficulties. For if we con- 
cede that, in the case of many rocks originally granular, 
dynamic metamorphism has produced a mineral banding, 
this is only on a very small scale; the layers are but a 
small fraction of an inch thick. No one could for a 
moment confuse a sheared granite from the Highlands 
with a Laurentian gneiss from Canada or with an unin- 
jured Hebridean gneiss. For the former to attain to the 
condition of the latter, the mass must have been brought 
to a condition which admitted of great freedom of motion 
amongst the particles, almost as much, in short, as 
among those of a molten rock. Clearly the dynamic 
metamorphism of Palaeozoic or later ages appear to 
require some supplementary agency. Can we obtain 
any clue to it ? 

An explanation of broadly banded structures was long 
since suggested, and has recently been urged with addi- 
tional force, which avoids some of cur difficulties. We 
know that the process of consolidation in a coarsely crys- 
talline rock has often been a slow one; the constituent 
minerals separate gradually from the magma, of which 
sometimes so little may remain that a rock with a true 
glassy base has been mistaken for one holocrystalline. 
The residual and still unsolidified magma would admit 
of a slow flowing of the mass, but there would be so 
little of it that the crystals already individualised, though 
altered in position by differential movements, would be 
affec'ed by strains, and liable te fracture. Such a rock, 
when finally consolidated, would exhibit many pheno- 
mena in common with a rock modified by dynamic 
metamorphism, but would differ in the greater coarse- 
ness of its structure. This may prove to be the correct 
explanation of the curious foliated and banded gabbros 
in the Lizard district. That some crystalline rocks must 
have passsed through this stage Iam now in a position 
to affirm, from evidence not yet published. 

Let us, however, see whether another line of investi- 
gation may not throw some light on our difficulty. I 
have already mentioned the effect produced by the 
intrusion of large masses of igneous rocks upon other 
rocks. These may be either igneous rocks already 
solidified, or sedimentary rocks. The former may be 
passed over, as they will not materially help us. In 
regard to the latter, the results of contact-metamorphism, 
as itis called, are, as we might expect, very various. 
Speaking only of the more extreme, we find that sand- 
stones are converted into quartzites ; limestones become 
coarsely crystalline, all traces of organisms disappearing, 
and crystalline silicates being formed. In clayey rocks 
all signs of the original sediments disappear, crystalline 
silicates are formed, such as mica (especially brown), 
garnet, andalusite, and sometimes tourmaline; felspar, 
however, is very rare. Fair-sized grains of quartz 
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appear, either by enlargement of original granules or by 
independent crystallisation of residual silica. It is 
further important to notice that, as we approach the 
surface of the intrusive mass—that is, as we enter upon 
the region where the highest temperature has been 
longest maintained—the secondary minerals attain a 
larger size and are more free trom adventitious sub- 
stances—that is, they have not been obliged as they 
formed to incorporate pre-existing constituents. The 
rock, indeed, has not been melted down, but it has 
attained a condition where a rather free molecular move- 
ment became possible, and a new mineral in crystallising 
could, as it were, elbow out of the way the more refrac- 
tory particles. I can, pe.haps, best bring home 
the result of contact-metamorphism by showing 
what its effects are on a rock similar to that which I 
exhibited in illustration of the effect of pressure-meta- 
merphism on a distinctly stratified rock. These are, in 
brief, to consolidate the rock, and while causing some 
constituents to vanish, to increase greatly the size of all 
the others. It follows then that mineral segregation is 
promoted by the maintenance for some time of a high 
temperature, which is almost a truism. I may add to 
this that, though rocks modified by contact-metamorphism 
differ from the Archean schists, we find in them the 
best imitations of stratification-foliation, and of other 
structures characteristic of the latter. 

One other group of facts requires notice before we pro- 
ceed to draw our inferences from the preceding. Very 
commonly, when a stratified mass rests upon consider- 
ably older rocks, the lower part of the former is full of 
fragments of the latter. Let us restrict ourselves to base- 
ment beds of the Cambrian and Ordovician—the first 
two chapters in the stone-book of life. What can we 
learn from the material of their pages? They tell us 
that granitoid rocks, crystalline schists of various kinds, 
as well as quartzites and phyllites, then abounded in the 
world: The Torridon sandstone of Scotland proves that 
much of the subjacent Hebridean had even then acquired 
its present characteristics. The Cambrian rocks of 
North and South Wales repeat the story, notably near 
Llynfaelog in Anglesey, where the adjacent gneissoid 
rocks from which the pebbles were derived, even if once 
true granites, had assumed their differences before the 
end of the Cambrian period. By the same time similar 
changes had affected the crystalline rocks of the Malverns 
and parts of Shropshire. It would be easy to quote 
other instances, but these may suffice. I will only add 
that the frequent abundance of slightly altered rocks in 
these conglomerates and grits appears significant. Such 
rocks seem to have been more widely distributed—less 
local—than they have been in later periods. Another 
curious piece of evidence points the same way. In North 
America, as is well known, there is an ancient group of 
rocks to which Sir W. Logan gave the name Huronian, 
because it was most typically developed in the vicinity 
of Lake Huron. Gradually great confusion arose as to 
what this term really designated. But now, thanks to 
our fellow-workers on the other side of the Atlantic, the 
fogs, gendered in the laboratory, are being dispelled by 
the light cf microscopic research and the fresh air of the 
field. Wenow know that the Huronian group in no 
case consists of very highly altered rocks, though some 
ofits members are rather more changed than is usual 
with the British Cambrians, than which they are supposed 
to be slightly older. Conglomerates are not rare in the 
Huronian. Some of these consist of granitoid fragments 

in a quartzose matrix. We cannot doubt that the rock 
was once a pebbly sandstone. Still, the matrix, when 
examined with the microscope, differs from any Palzo- 
zoic sandstone or quartzite that I have yet seen. Among 
grains of quartz and felspar are scattered numerous 
flakes of mica, brown or white. The form of these is so 
regular that I conclude they have been developed, or at 
least completed, z7 stfu. Moreover, the quartz and the 
felspar no longer retain the distinctly fragmental 
character usual in a Paleozoic grit, but appear to have 
received secondary enlargement. A rock of fragmental 
origin to some extent has simulated or reverted to a 
truly crystalline structure. In regard to the larger frag- 
ments, we can affirm that they were once granitoid rock, 
but in them also we note incipient changes such as the 
development of quartz and mica from felspar (without 
any indication of pressure), and there is reason to think 
that these changes were anterior to the formation of the 
pebbles. 

To sum up the evidence. In the oldest gneissoid 
rocks we find structures different from those of granite, 
but bearing some resemblance to, though on a larger 
scale than, the structures of vein-granites or the surfaces 
of larger masses when intrusive in sedimentary deposits. 
We find that pressure alone does not produce structures 
like these in crystalline rocks, and that when it gives 
rise to mineral banding this is only on a com- 
paratively minute scale. We find that pressures 
acting upon ordinary sediments in Palzeozoic or later 
times do not produce more than colourable imitations of 
crystalline schists. We find that when they act upon the 
latter the result differs, and is generally distinguishable 
from stratification-foliation. We see that elevation of 
temperature obviously facilitates changes, and promotes 
coarseness of structure. We see also that the rocks in 
a crystalline series which appear to occupy the highest 
position seem to be the least metamorphosed, and present 
the strongest resemblance to stratified rocks. Lastly, we 
see that: mineral change appears to have taken place more 
readily in the later Archzean times than it ever did after- 
wards. It seems, then, a legitimate induction that in 
Archzean times conditions favourable to mineral change 
and molecular movement—in short, to metamerphism— 
were general, which in later ages have become rare and 
local, so that, as a rule, these gneisses and schists repre- 
sent the foundation-stones of the earth’s crust. 

(To be continued.) 

SSS _ 

Abstracts 
of Papers, Lectures, etc. 

JUNIOR ENGINEERING SOCIETY. 

Ar the opening meeting of the eighth session, which 
took place on October r2th, the presidential address was 
delivered by Professor W. Cawthorne Unwin, F.R.S., 
M. Inst. C.E., on ‘‘ Illustrations of the Use of Theory in 
the Work of the Engineer.” After some introductory 
remarks from the chairman, Professor Unwin said that 
the name of the society suggested to him that he might 
venture to speak to them as an older to younger engineers. 
He began work as an engineer more than thirty years 
ago, and they could hardly imagine with what scanty 
means of attacking the problems before them they were 
provided with at that period in the days before Rankine. 
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Nevertheless, it was pleasant to look back and to re- 
member that one saw the birth and development of so 
many of the processes, the improvement of so many of 
the machines, the invention of so many of the structures, 
the use and construction of which was now the ordinary 
business of the engineer. Nothing was so striking in 
looking back on the history of engineering during the 
last thirty or forty years as the growth in connection 
with the practice and business of engineering of a body 
of scientific principles forming a science of engineering. 
The engineer had in part acquired and in part dis- 
covered the scientific principles applicable to his daily 
work. Purely scientific men, whose experience was 
confined to the laboratory, were apt to forget that a 
large part of the work of an engineer was nothing else 
than experimenting on a very large scale, and, to tell 
the truth, with very heavy penalties in most cases for 
failure. Not seldom the engineer’s researches extended 
far beyond immediate practical interests, and were 
carried out in a spirit as truth-loving as any laboratory 
experiments. They still heard of an opposition of 
science and practice. If, however, they would concede 
the dependence of practical engineering on a body of 
scientific principles forming a theory of engineering, he 
would ask their attention first to the subject of technical 
education. The derivation of the word engineer showed 
that an engineer was recognised as a man who worked 
with his brain, not with his hands. Ofcourse, in the busi- 
ness of engineering there were engaged a large body of 
artisans whose value depended on their skill of hand, and 
he had the greatest respect for the work they did. Most of 
them had, no doubt, noticed two remarkable articles on 
technical education, by Lord Armstrong and Sir Lyon 
Playfair. Lord Armstrong wrote on the vague cry for 
technical education, and showed an obvious distrust of 
some things which were advocated in that name. Sir 
Lyon Playfair replied that he failed to see to what exactly 
Lord Armstrong objected, and that he was throwing cold 
water on efforts beginning to bear useful fruit, and pro- 
mising to have an influence of the widest kind on the 
national welfare. It was clear that in Lord Armstrong’s 
article he was thinking almost exclusively of the educa- 
tion of the artisan class, and concerning that class it was 
further clear that Lord Armstrong was in no way 
opposed to their general education ; but where Lord 
Armstrong stopped, and became doubtful or hostile, was 
at attempts to give in school the specific training in a 
handicraft or trade which hitherto had been gained 
directly in the shop. He thought Lord Armstrong 
wished well to any increase of intelligence in workmen, 
but doubted—and he (Professor Unwin) was disposed 
to agree with him—that scientific training would make 
men better workmen. They who were engineers 
could understand very well how impossible it was 
to train the vast number of fitters or boiler-makers or 
other artisans connected with engineering anywhere 
else than where large and heavy actual work was 
going on. Sir Lyon Playfair, he thought, did not 
fairly meet Lord Armstrong on this point, and did not 
very distinctly keep clear general education and special 
technical education, nor sufficiently mark the difference 
between the means necessary for acquiring the skill of 
hand of the craftsman, and those suitable for educating 
the brain-workers who did the thinking and designing in 
all constructive industry. For the young engineer Pro- 
fessor Unwin thought that regular and systematic tech- 
nical instruction in the strictest sense was needed, and 

it was through these that advanced scientific teaching 
might come to have a real and powerful influence on the 
maintenance of our mechanical superiority—and so on 
the welfare of the country and of every classs in it. 
However good a school for the workman, the shop wasa 
most imperfect school for the engineer. The value of 
acquiring handicraft skill in the case of the engineer was 
easily overrated, and the long time spent in the workshop 
involved in one direction a good deal of loss. During 
years at the bench much of school knowledge of science 
and mathematics disappeared. He thought that Lord Arm- 
strong a little underrated the need of college training for 
engineers. There were two ways in which a technical 
college and the engineers in practice might work together 
with mutual advantage. One was that they might, 
without interfering with the apprenticeship system, give 
facilities to apprentices to make use of the college, so that 
the workshop training might be supplemented by scien- 
tific training. The other was that they might give some 
small advantages to young men who had had a technical 
training at that difficult point in their career at which 
they first entered on practical life. If in any way they 
could attain a system by which the theoretical education 
went on pari passu with the practical education, and that 
without sensible interference with the ordinary appren- 
ticeship, it would be a good thing. It appeared to him 
that engineers might, without sensible harm to the rules 
of the workshop, spare apprentices for one day a week 
to attend a course of instruction in college. Evening in- 
struction after shop hours was too scrappy and disjointed 
to do much good. But instruction carried on systemati- 
cally through one clear day a week would be much more 
valuable. Professor Unwin then referred to a remarkable 
paper by Mr. Thomson, one of the most distinguished of 
American bridge builders, which seemed to throw doubt 
on any reliance on theory in practical engineering, and 
who, in support of his contention, stated that during the 
past ten years 250 American iron bridges had completely 
broken down. They must not take too literally Mr. 
Thomson’s view—meant, probably, half humorously— 
that American bridges failed because they were built too 
scientifically. As an example of what he thought were 
right and wrong ways of theorising, he referred to the 
question of the collapse of boiler-flues, and with the aid 
of diagrams made some valuable and interesting remarks 
from a technical point of view on that subject. 

LiveRPOOL Science SrupEents’ Assocration.—At the 
opening meeting, held on October 16th, Miss E. N. 
Wood gave a résumé of the botanical work of the summer 

session. The President (Mr. Osmund W. Jeffs) then 
delivered the annual address, which dealt mainly with 
the geology of the Cheshire hills. 

Sr. Joun’s Naturat Science Socrery, Upper Hotto- 
way.—On Tuesday, October 16th, a very interesting 
lecture on “Leaves” was delivered to the members of 
this society by Mr. J. McKerchar. The subject was 
illustrated by means of diagrams, dried specimens, 
growing plants, and by a series of excellent microscopic 
preparations. 

Tue MricroscopicaL Society or Grascow.—At the 
usual monthly meeting of this society, held on October 

‘16th, Mr. C. Fred Pollock, M.D., gave a concise and 
comprehensive description of the human skin, with its 
various layers, glands, muscles, and appendages, such as 

-hairs and nails. 
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THE BEATING OF THE HEART. 

FEW of the marvellous phenomena of our own 
physical life excite our curiosity so early or so 

keenly as the throbbing of the heart in the breast. The 
child speculates as to the cause and object of this rapid 
and incessant pulsation, and only gives up his inquiry 
because the problem is too hard. The expert physio- 
logist spends a working life in getting to understand 
fully and experimentally little bits of the driving engine 
of the blood-circulation. Toil as he may, the explana- 
tion never grows perfectly simple. Special facts, 
gradually seen to be important, but at first sight 
irrelevant or superfluous, break up that easy and 
luminous theory which is still hoped for, never found. 
Perhaps it is not untrue to say that the more the heart 
is studied, the harder it is to understand. 
We shall only succeed in giving the reader a clear 

view of the cardinal facts by leaving out altogether a 
host of recorded details which the working physiologist 
is bound to keep steadily in view. Let us attempt to 
answer but two questions— 

1. How is it that the heart never becomes fatigued ? 
2. How is its rhythmicai beat kept up ? 
The simplest answer to question 1 is that the heart 

does become fatigued. Indeed, it becomes fatigued very 
quickly, but recovers itself after a very short rest. We 
have heard of men who undertake for a wager to walk 
1,000 miles in 1,000 hours. The heart undertakes to 
contract, say, 5,000 times in an hour. It becomes 
fatigued, and rests after each contraction, and this inter- 
val of fatigue is in itself enough to occasion a certain 
kind of rhythmical action, of which examples could be 
quoted. The motive power is put forth in response to 
stimulus, and is exhausted ina moment. A short spell 
of rest enables the stimulus to provoke a fresh contrac- 
tion. This leads us to ask where the motive power is 
stored up. The answer is furnished by experiment 
upon a fresh-killed frog. Cut out the heart; it still con- 
tinues to beat. Cut it across just?below the line which 
marks the junction of the ventriclé with the two auricles; 
the upper half continues to beat, but the lower half is 
paralysed. Divide the upper half into two; each 
quarter continues to beat. There must therefore be 
motive centres within the heart sufficient to keep up 
pulsation. Indeed, by a somewhat difficult and minute 
dissection these centres can be found. They are minute 
ganglia, or groups of nerve-cells. 

Given ganglia in communication with the muscular 
fibres of the heart, a rhythmical contraction at once be- 
comes possible. Some stimulus, ¢.g., the pressure of 
blood in the auricles, excites the ganglia. These stimu- 
late the muscles, contraction follows, and the impulse is 
spent. The nervous force has been discharged, and 
requires time for recovery. The muscular force has 
also been discharged, and requires time for recovery. 
It is probably in this very simple way that detached 
organs which contain ganglia are occasionally seen to 
beat. A frog’s tongue, the foot of a fresh-water mussel, 
or a small strip of the bell of a jelly fish may pulsate 
after removal from the body, provided that it contains a 
ganglion in communication with muscular fibres. It is 
possible, though not proved, that the muscular fibres of 
the intestine, and the muscular fibres of the heart in 
various animals of low grade, may keep up their peri- 
staltic action in the same way. 

But in all hearts which have been carefully and expe- 

rimentally studied a more complicated piece of machi- 
nery is added. This takes the form of an inhibiting 
nerve, which checks the ganglion before its force is 
wholly spent. Inhibition is just as effective as fatigue 
in keeping up a rhythmical movement. The sequence 
now becomes—(1) stimulation of the cardiac ganglia ; 
(2) the overpowering by accumulated stimulus of the 
inhibiting force; (3) discharge; (4) renewed inhibi- 
tion. 

In higher animals the inhibiting nerve is a long nerve, 
called the pneumogastric, which traverses the neck and 
originates in the medulla oblongata, at the back of the 
brain. Irritation of the pneumogastric by an inter- 
rupted electric current, pressure, or chemical stimula- 
tion may be made to produce a long-continued stoppage 
of the heart. Czermak was able to stop his heart at 
pleasure by pressing this nerve against a small bony 
tumour in his neck. The regulation of the rate and 
force of the heart’s beat is by means of the pneumo- 
gastric transferred to the brain, and brought into rela- 
tion with what is going on in distant parts of the body. 
If the body of a frog is laid open, and a light but smart 
blow is given to the intestine, the heart will stand still. 
But if the medulla or both the pneumogastric nerves 
have been previously destroyed, no such effect follows. 
It was the impulse transmitted to the medulla from the 
intestine which stimulated the inhibitory nerve, but 
when the nervous path is broken the heart is alto- 
gether out of relation with the intestine. 

Czermak (Physiologische Vortrdge, 1.) has devised a 
model which enables the student to gain a clear idea of 
the combined effect of stimulus and inhibition in pro- 
ducing rhythmical motion. A stream of water, regu- 
lated by a tap, descends upon what he calls a boat. This 
boat is poised upon an axis. It has a flat base, anda 
partition across its middle, at right angles to the two 
triangular sides. At starting the boat is tilted up, one 
of its two compartments being turned upwards, while 
the other rests upon an adjustable support. The stream 
flows into the upper compartment, and fills it to the 
point at which it counterbalances the other. Then the 
boat capsizes, and empties itself. The other compart- 
ment now begins to fill, and soon. It is a pretty enough 
sight to see the boat oscillating by the action of a constant 
stream of water. 

In this model we have a cause of movement—viz., the 
stream of water, anda cause of stoppage—viz., the 
support beneath, which checks the fall ofthe boat. The 
joint effect of the motive and restraining forces is a 
rhythmical action. If the fall is increased by lowering 
the support beneath the boat, the oscillation becomes 
slower and more forcible. Ifthe support is raised the 
oscillation becomes quicker and weaker. Increase or 
diminution of the stream affects the rate, but not the 
force, which is entirely determined by the amount of 
fall. The model gives us, therefore, four possible com- 
binations of rate and force. The oscillations may be 
(1) strong—quick, (2) strong—slow, (3) weak—quick, (4) 
weak—slow, and the very same combinations are met 
with in the pulse. - It is not too much to say that Czer- 
mak’s model is a trustworthy guide to the cause of each 
variation. 

Into other details of the movements of the heart we 
shall not enter at present. The student or teacher who 
will make Czermak’s boat, and master its analogy with 

the pulsating heart, has won a solid foundation for fur- 
ther observation and reflection. 
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THE AUSTRALIAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE. 

THE PRESIDENT’Ss ADDRESS. 

HE inaugural meeting of the Australian Association for 
the Advancement of Science was held in the Great Hall of 

the Sydney University on Aug. 28th. 
After a few opening remarks from Lord Carrington, who presided, 

Mr. H. C. Russell delivered the presidential address. After 
referring at some length to the history of the British Association, he 
said: At the very time that Sir David Brews-er was using his pen 
and his influence to stir up the scientific men of England to greater 
effort in the cause of science, and to the formation of the British 
Association for the Advancement of Science, the British Govern- 
ment were sending to Sydney one of the most energetic scientific 
men that ever set foot upon Australian soil, with a view of keeping 
alive the dying embers of the first attempt to plant science in this 
part of the world. ‘And I think it most fitting that, at this 
first meeting of the Australasian Association for the Advance- 
ment of Science, we should remember that first effort to pro- 
mote science in a country so remote from the homes of science. 
It is difficult now to form any idea of the condition of society 
in Australia when Sir Thomas Brisbane landed, and nothing 
but the habit of disregarding difficulties, which a long military ex- 
perience had taught him, would have made it possible in his mind 
to form a scientific society under such circumstances. But he had 
been so accustomed to go into strange places and make his own sur- 
roundings that it appeared to him possible to do the same here. He 
landed in the end of November, entered upon his official duties on 
December Ist, 1821, and by January 2nd following he had found out 
the only scientific men in the colony, formed them into the Philo- 
sophical Society of Australia, and had the first paper read. He 
never seems to have anticipated any difficulty in managing this hand- 
ful of civilians, who, however, soon got beyond his control. His 
own enthusiasm for science was very remarkable. In the midst of 
the harassing marches and all the perils of the great Continental war 
in which he bore a part, even when he had to sleep six nights in the 
snow with nothing but his overcoat to cover him, and found himself 
frozen to the ground each morning, and once with 900 men frozen 
to death around him, he always had his astronomical instruments in 
his baggage, and brought them into use whenever there was half a 
chance. It was this intense love for science, coupled with his mili- 
tary ideas, which made him so anxious to get all the scientific men 
around him in a duly organised society, each to do his duty rigidly 
or suffer the consequences. But with all his enthusiasm he soon 
found that a small army of scientific workers was not so manageable 
as the armies he had been accustomed to. The members of this 
first Australian society, according to Judge Field, were Alexander 
Berry, Henry Grattan Douglas, M.D., Baron Field (Judge), Major 
Goulburn (Colonial Secretary), Captain Irwin (Bengal N. I.), 
Captain P. P. King, John Oxley (Surveyor-General), Charles 
Stargard Rumker (astronomer), Edward Wolstencroft, his Excel- 
lency Sir Thomas Brisbane, K.C.B., F.R.S. (President). I find no 
record of the rules of this society, excepting one, and that was if a 
member failed to read a paper when his turn came he forfeited £10. 
They met at each other’s houses in turn, and the only refreshment 
allowed wasa cup of coffeeand a biscuit. It seems that the society was 
more of a mutual friendly association or scientific club than a formal 
society. At that time there was no public library, and but one bookseller 
for the whole of Australia, so the members catalogued their books and 
lent them to members. With such a strong incentive to write 
papers, there can be no doubt that meetings seldom lapsed for want 
of a paper, but they were not published in proceedings, and the 
only existing record is given by Judge Field, who published four of 
them in his ‘‘ Geographical Memoirs ”—(1) ‘‘On the Aborigines 
of New Holland and Van Diemen’s Land,” read January 2nd, 1882. 
(2) “‘On the Geology of Part of the Coast of New South Wales, 
from Hunter River to the Clyde,” read in the same year by 
Alexander Berry. (3) ‘‘ On the Astronomy of the Southern Hemis- 
phere,” by Dr. Rumker, read March 13th, 1822. (4) ‘On the 
Maritime Geography of Australia,” by Captain P. P. King, R.N., 
read October 2nd, 1822. Mr. Oxley also read a paper, and Major 
Goulburn some notes on meteorological observations ; and lastly, 
Sir Thomas Brisbane communicated meteorological observations. 
We have evidence, therefore, that seven at least of the twelve were 
workers. Allan Cunningham (botanist) also contributed papers to 
Judge Field’s memoirs—one describing his travels from Bathurst to 
Liverpool Plains in 1823, and the second on the botany of the Blue 
Mountains, as observed in November and December, 1822. Judge 
Field does not say that these papers were read to the society, so 
that he may not have been a member, but without doubt all the 
members did good service:in the colony. The society which was 

thus commenced with such flattering promise of usefulness was 
destined to but a brief period of existence. A question arose 
between the Government and some of the members as to the value 
of the dollar—the coin then current —which led to estrangement 
aud the breaking up of the little band of workers who cultivated 
science. It appears that this was caused by the decree that the 
dollar, after the centre had been punched out to make a 
small coin equal in value to sixpence and known as a “bit,” 
should still pass for its original value, the effect of which 
was severely felt by buiness people, because it raised 
the value of the pound sterling 25 per cent. But the great 
work which Sir Thomas did in Australia, and what I am disposed to 
think induced him to accept the position of Governor in the distant 
colony, was his astronomical work. Hehad applied before taking 
the appointment for the consent of the Government to start an ob- 
servatory when he got to Sydney, but that being refused, on the 
ground that they were then making arrangements to establish an 
observatory at the Cape, and did not think it necessary to have two 
southern observatories, he at once determined to take the whole cost 
and responsibility upon himself, purchased a complement of instru- 
ments, and selected two assistants—Dr. Rumker, as a first-class 
astronomer and mathematician, and Mr. Dunlop, for his great natural 
ability and enthusiasm in the pursuit of astronomy. He broughc the 
whole with him, astronomers and instruments landing in Sydney in 
November. The observatory was at once marked out, within 100 
yards of Governmeut House, Paramatta, so that he could at any 
convenient time take a share in the work; but he could not wait for 
the building. I find, from the observations, that he observed the 
sun’s solstice in December, and he so hurried on the building that it 
was completed and ready for use by the end of April. He, with 
both assistants, worked at high-pressure observing until June 16th, 
1823, when Mr. Rumker, owing to some difference in opinion be- 
tween himself and Sir Thomas, left the observatory. Dunlop at 
this time was not a trained astronomer, but he was a ready learner, 
and a little training from Sir Thomas made him master of the instru- 
ments, and then he began that well-known feat of observing which 
probably has never been equalled. By the end of February, 1826, 
or in two years and eight months, he made 40,000 observations, and 
so catalogued 7,385 stars. He then left the observatory,and in sixteen 
months at his own house im Paramatta he catalogued 621 nebulz and 
clusters of stars, made drawings of the Milky Way, Nebeculz, major 
and minor, and many nebulz, catalogued and measured 253 double 
stars. For this he got the gold medal of the Royal Astronomical 
Society, and afterwards gold: medals from the Royal Institute 
of France and from the King of the Belgians. Meantime Rumker 
had returned to the observatory, and agreed to carry out a work 
that was recommended by Sir Humphry Davy as Presi- 
dent of the Royal Society, viz., the measurement of an arc of the 
meridian in New South Wales (that arc is not measured yet). Sir 
Humphry Davy urged that “the measurement of an arc of the 
meridian in New South Wales would not only be of importance to 
astronomy in affording data for determining correctly the figure of 
the earth, a matter of great interest to navigation, but would like- 
wise be useful in laying the foundation for a correct survey of our 
colonies in that great and unexplored country ” (dated 20th October, 
1823). Five years later, in 1828, things had made some progress ; 
Mr. Rumker had agreed to measure the arc, and he ordered the 
apparatus; but in January of the following year, 1829, he again 
left the observatory, and that for the time was an end of the arc of 
the meridian proposal. Dunlop was reappointed in 1831, and the 
observatory lingered on without publishing until 1840, when it was 
dismantled, One cannot look back at the history of that observa- 
tory without pain, owing to the misfortunes which seemed to upset 
every effort to make it useful. Sir Thomas was evidently a first- 
class observer with the sextant, but knew nothing of fixed instru- 
ments; hence he bought a lot of instruments second-hand, and 
wholly unfit for the work they were intended to do. Sir Thomas 
Brisbane had the command of men and means in abundance, the 
will and the ability to direct, and so all but the two little ifs was 
ready for the measurement of an arc of the meridian—a work too 
long left undone, and one which I hope this association will take 
up, not with its funds, but with its influence, and urge on to com- 
pletion. It is a work of the greatest scientific and practical im- 
portance. The four great colonies interested in this question have 
each done a part of the work which will be allotted to them when 
the arc, which must extend from the south to the north of 
the continent, is finally measured; and if this association 
rightly uses its influence the work will be done. At present 
our surveys are quietly going on upon the assumption that the 
earth is a regular spheroid, when it is more than probable, 
from the arrangement of land and water, that it is nothing of the 
sort at this particular part of its surface. Sir Thomas Brisbane 
evidently contemplated this when he left England, for he took with 
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him the pendulum apparatus to determine the figure of the earth, 
and left his friends in England to bring the necessary pressure to 
bear upon the Government to get the arc measured under his ad- 
ministration. I have introduced the subject here as one in every 
way suitable to occupy the attention of the association, or at least 
one section of it, and I thought the early history of the conception 
would be new to most of us. And its author is in every respect well 
worthy of remembrance at our first meeting. He was the first man 
who can fairly be called a patron of science in Australia, having 
spent, in furnishing the observatory alone, without salaries, more 
than £1,600. He was the first to form an association of scientific 
men in Australia, with a view of advancing science, and Sir John 
Herschel justly said of him, when presenting the gold medal of the 
Royal Astronomical Society for the Paramatta catalogue, ‘‘ It will 
be to you a source of honest pride as long as you live to reflect that 
the most brilliant trait of Australian history marks the era of your 
government, and that your name will be identified with the future 
glories of that great colony in ages yet to come, as the founder of 
her science. It is a distinction worthy of a British governor. Our 
first triumphs in those fair climes have been the peaceful ones of 
science, and the treasures they have transmitted to us are imperish- 
able records of useful knowledge, speedily to be returned with 
interest to the improvement of their condition, and their elevation 
in the scale of nations.” Amongst the eleven men who formed 
the first scientific society of Australia there was far more than an 
average amount of ability. The great weakness of the society, and 
that which made it impossible for it to exist except under the foster- 
ing care of the Governor, was its want of numbers ; and unfortun- 
ately, in many branches of science the same difficulty exists to-day, 
and makes it always difficult, and in some sciences impossible, to 
keep alive societies for their promotion only. Even in those 
societies which include a number of subjects, and thereby add to 
their numbers the workers in each, it is often difficult to find enough 
original work, and perhaps I ought to say enthusiasm, to keep a 
healthy amount of vitality at its meetings. I am sure there are 
many here present who have to do the work of scientific societies 
who must have felt this, and who have often wished, as I have, for 
something to put a little additional vitality into the members, and 
for something, also, which would bring together a greater number of 
workers in each branch of science, so that ideas might be inter- 
changed, and a little healthy emulation aroused. Not something 
to withdraw members from their own societies and steady work, but 
something to make us feel that it will not do to go to sleep, because 
our fellow-workers in the other colonies are very wide awake. The 
Australian Association for the Advancement of Science seems to me 
to meet our case exactly. Its meetings only last for one week in 
each year, and therefore cannot take members from their local 
societies, and by assembling the workers in each branch of science 
from all the colonies, by asking them to form committees and work 
side by side for a time, it promotes the exchange of ideas upon the 
same subject, and the pleasure which that affords. There can be 
no more fitting time to explain the steps which have led up to our 
Association for the Advancement of Science than this, our first 
meeting, when I hope all the members are present. I have no 
doubt that to very many the information will be new, and under any 
circumstances we must leave for those who come after us an account 
of the origin of an effort in the cause of science which I am sure 
will have an important and lasting influence on the scientific progress 
of Australia, The first step was taken by Professor Liversidge, who 
is himself an institution for the advancement of science, and knows 
no fatigue in that service. Round him everything has revolved in 
perfect order to the complete preparation for this meeting, On 
September 16th, 1884, in a letter to the Herald, which was after- 
wards reproduced by most of the colonial and some of the home 
papers, he pointed out that the interest created in Australia by the 
announcement at the British Association meeting in Montreal of 
Mr. Caldwell’s discovery of the oviparous nature of the platypus 
and porcupine had led to the suggestion that they should meet 
some day in Australia, but that he thought this was improbable at 
present, owing to the time it would take and the cost, and he sug- 
gested that we should make preparations for the realisation of the 
proposal by bringing about a federation or union of the members of 
the scientific societies of Australia, Tasmania, and New Zealand into 
an association on the lines of the British Association, and that the 
first meeting should be in 1888, as one of the features of the Cen- 
tennial year. He had previously, viz., in 1879, mentioned the pro- 
posal to a few, but thinking matters were hardly ripe to press it, he 
had not gone further. Nearly two years then elapsed, and no one 
took up the suggestion, so in his address as President of the Royal 
Society in May, 1886, he said, ‘‘I am still of opinion that arrange- 
ments should be made for holding a meeting of those who wish to 
form an Australasian Association in 1888, and I shall be glad if 
those who are in favour of it will kindly send me their names.” “ If 

the proposed Australasian Association for the Advancement of 
Science should really become an «ccomplished fact, as I hope it will, 
the first meeting should. I think, be held in 1888,” and he then 
sketched an outline of the rules for it, based on those of the British 
Association. On June 30th, 1886, came the first support to his 
proposal; the Council of the Royal Society of New South Wales 
resolved to take a part in furthering these views, then promises of 
support came in from the other colonies. Thereupon in July, 1886, 
he sent a circular to the presidents of the various Australasian societies, 
telling them that his proposal had been favourably received, and re- 
questing them to appoint members of their council or delegates to 
represent them at a meeting of such delegates from various societies 
as soon as possible. The number of representatives or delegates 
from each society was to be one for each 100 members. On July 
28th, 1886, the Royal Society of New South Wales appointed five 
delegates ; thirty-four other societies agreed to join, and twenty-eight 
appointed delegates for the meeting, which was called for roth 
November, 1886. At the meeting sixteen delegates were present— 
seven from New South Wales, two from New Zealand, two from 
Queensland, five from Victoria. They framed and adopted 
the provisional rules which we now have, and which are 
the British Association rules altered to suit our circumstances. 
It was resolved that the president, hon. secretaries, and 
hon. treasurer should be elected by ballot from the repre- 
sentatives of the colony in which the meeting is to be held, and 
the presidents of sections from members in the other colonies, and 
that the first election shall be held in Sydney in March, 1888 ; and 
further, that the first meeting should be held in the beginning of 
September, 1888, in Sydney. Special appeal was then made in the 
daily press to all who intended to join the society to send in their 
names, so that they might be eligible for election to the official 
positions, officers for which had to be elected by ballot, and the 
elections were delayed as long as possible to give every one time to 
join. The delegates were called tegether, and met on March 7th, 
1888, and they elected—H. C. Russell, F.R.S., President ; Prof. 
Liversidge, M.A., F.R.S., and Dr. George Bennett, F.L.S., Hon. 
Secretaries ; and Sir Edward Strickland, K.C.B., Hon. Treasurer. 
Since then the council, composed of the delegates from the various 
societies taking part in the work, have held 13 meetings, and have 
found plenty to do in arranging the details for the meeting, electing 
vice-presidents, presidents, and secretaries of sections, collecting 
papers to be read, etc., for this meeting, and have caused to be sent 
out 6,000 circulars to members of scientific societies in Australia ; 
they have, infact, been sent to every member whose address was 
known to them; and thinking it possible that there were many others 
who would join an association with such a wide basis, they have 
appealed to the public through the daily papers of all the colonies 
very frequently, by advertisement and paragraph, and the result is 
that to-day our numbers are 750, which, I think, is very 
satisfactory and encouraging. I may mention that in Australasia 
there are only 38 scientific societies known to the officers of this 
movement. All these were appealed to by letter ; 34 expressed their 
ntention of taking part in it, and of these 28 sent representatives 
to the meetings—this out of a population which may be roughly 
stated at 44 millions. In 1831, when the parent society was formed, 
the population of the United Kingdom was 23 millions, and there 
were in existence 39 scientific societies (I am unable to say what 
was the number of members). I have endeavoured thus briefly to 
sketch the history of the movement which has resulted in the pre- 
sent association. Like the British Association, our basis is broad 
enough to take in ‘‘ whatever desire there may be in the country to 
promote science,” and those who have joined hope that no man will 
stand aloof who has any desire to help in the advancement of 
science. After the experience gathered by a similar institution in 
the old country, I have no fear for the future of this movement. I 
do not expect the association to emerge from the shell of its first 
meeting perfect; that would be unreasonable; but I believe that 
we have accepted a constitution and acquired an impulse which in 
the course of time will lead us on to the realisation of our purpose. 
The scientific man works very much alone, isolated from those 
around him by his peculiar manner of life, and from his fellow- 
workers by distance, because so far the world expects each scientific 
man to be a world in himself, to be able to do all it wants of that 
science, and is not disposed to keep several where one can be mad= 
todo. The call of the British Association, therefore, tomeet once a 
year those who are like-minded, appeals to his social instincts in a 
very effective way. Hence the opportunity of going to the meeting 
to see and talk with his fellow-workers is not to be lost. Itis a 
real pleasure to have a talk with kindred spirits, and a very effective 
motive for application all through the year, for no man would 
choose under such circumstances to neglect his self-culture, and feel 
at the meeting that he was far behind his fellows. Then these 
meetings naturally lead to the formation of committees, who must 
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work up all those subjects which the individual cannot manage. 
One of our first duties will be to work up all the facts known in 
‘every branch of Australasian science, if you will allow me 
to use the term. I mean all those tranches of science which 
are more immediately connected with the material advance- 
ment of the colonies. This I hope will not take long, and 
then we shall be in a position to advance in these subjects. Every 
worker knows how necessary it is to have all facts in clear and 
orderly arrangement, as a preliminary and necessary step to any safe 
advance. It may seem to some that I am asking too much—that 
we are all hard-worked men, and but few in numbers, and have no 
time for such work ; but exactly the same may be and has been 
said of the men who are the workers in the British Association, yet 
they are not the men of leisure, but the busy men of science, who 
do the work, and it is very instructive to watch how they respond to © 
the call of the association ; it comes like a call to arms that must be 
responded to, and is responded to often at great personal sacrifice, 
and with no other motive than loyalty to the cause they serve. But 
the parent association has just the same power over hard-worked 
professional and business men; in thousands of cases it has taken 
from such a man a week of ill-spared time during which he attended 
the meetings, and by so doing has succeeded in setting him to work 
for a year, thinking how he can advance the cause of science. As 
like produces like, so these meetings of workers make many new 
workers ; and as we read down the list of names of those who have 
been drawn into the great army of workers we find the name of 
every distinguished man in the United Kingdom—men with a prac- 
tice or business in which they had no spare moments ; Stephenson, 
Scott Russell, Brunel, Bessemer, Nasmyth, Armstrong, Warren 
de Ja Rue, Spottiswoode, Whiteworth, Siemens, and so on, through 
all that grand muster ro!l of which any nation would be proud. 
Now, I do not for one moment suppose that we with four millions 
can make the same display of talented workers that the United 
Kingdom can from thirty-seven millions; but we can find some, and 
Tam quite sure that our association will be the means of bringing 
to the front many men amongst us, now scattered through the 
country, who have ability and genius, and who are willing to take 
up some of the subjects which require investigation and work them 
‘out ; men whose daily work is of another kind, but who have never- 
theless a keen love for science and investigation and the spare 
time to take up a limited subject and fill up the whole de- 
tail, Iam convinced that there are many such who require no 
other stimulus than that of being invited to render services of the 
highest order. They want to work, but do not know where to 
begin ; while, on the other hand, a crowd of suggestions meets the 
busy scientific worker at every turn. Ideas that want realising are 
continually floating in his thoughts. Now it is some promising line 
of investigation, some experiments that only want making to put the 
finishing-touch to a long line of reasoning, and establish some new 
scientific fact or some new law of nature. Now it is a new view of 
an old and well-fought difficulty, some new vantage-ground that 
promises success; but he cannot leave the pressing duties of the 
present hour to work out the promising future. And for him to 
meet those who have time and ability to work is like hope in the 
wilderness, and if our association can bring them together it will 
have done much to promote science. It has been said that amateurs 
at science do little in the more difficult subjects of investigation ; but 
those who say so overlook the fact that when a man does do difficult 
work they cease to call him in amateur, and class him with pro- 
fessional men. It is a well-known fact that some of the greatest 
honours in scientific work were won, and are being won, by men who 
svould be properly classed as amateurs—men who have stolen from 
leisure and from sleep the hours necessary for their favourite study. 
It isa mistake to class all amateurs as alike. As well say that all 
business men are alike. Science seems ever to point forward. The 
question answered to-day suggests two for to-morrow. There may 
be no halting-place, and none is desired. Obedience to the law of 
service develops into a service of love, and the search for truth is 
the pleasure of existence. And if we are true to our colours we 
we will see that truth is not stored away in dusty papers, but pub- 
ished to the world, so that every one may see what and how it is. 
The British Association has put the best men to do this, and 
to publish the known facts in every science to the world, and has 
found this the best method of helping that great majority 
who are ready and willing to help if taken up to the 
front and shown clearly the boundary between what is 
known and what is unknown. It is this noble example 
that we wish to follow. The Australian Association is for the ad- 
vancement of science, and if it fails in that it will fall to pieces. 
But itisnot the hobby of a few individuals or of one colony ; it 
takes in all who wish to advance science in all the colonies it meets 
here this year—in Melbourne, probably, next year, going to another 
colony every year, gathering up the enthusiasm of each colony in 

turn, and will come back to us when we are very glad to receive it. 
By its charter the association is bound to promote the intercourse of 
scientific men and lovers of science ; to give a stronger impulse and 
a more systematic direction to scientific inquiry ; to obtain a public 
recognition for the claims of science, and to endeavour by every 
means in its power to promote scientific inquiry; to grapple with 
the scientific questions that affect the material advancement of this 
portion of the British dominions—questions in chemistry, physics, 
and geology ; in mining, mineralogy, and engineering ; in meteor- 
clogy, water conservation, and irrigation ; and every other subject 
that may promote our national advancement. I hope you will not 
think my subject is running away with me, for the experience of the 
British Association fully justifies us in believing that we may expect 
all this and much more from our association, We are often told of 
the influence of science upon material advancement; but there is 
another thing that Ishould like to dwell upon, but that I fear to 
keep you too long. We hear too little about the influence that 
scientific work has upon a man’s character. There is a science cul- 
ture as well as a classical culture, and it would be worth while 
tracing its influence upon those who get it, and through them upon 
society. And we hear far too little about the influence which science 
is having upon the young, by exercising their powers of observation 
and reason on the phenomena of nature around them. Scientific 
education is spreading through all classes of the community, and 
slowly, but surely, like the advance of every great truth, the world 
has learned to recognise the fact that science is the great lever in the 
material advancement of the people; nay, more, that we cannot 
have material advancement without a previous advance in 
science. If we are to have new processes in the arts, new applica- 
tions of the laws of nature for the wellbeing of mankind, we must 
first have the study of nature and the laws which govern its opera- 
tions before we can hope to employ them for our advantage. Ina 
new country like this, with all its local variations in the laws of 
nature, its uncultivated forest fruits and flowers, its unknown vege- 
table and mineral wealth, the fact is forced upon us in a thousand 
ways that we must know or we must suffer. And we use the word 
science in its comprehensive sense. There have been those who 
said that the proper study of mankind is man, and who, while strenu- 
ously denying to this study the dignity of a science, have thought no 
other science worthy of culture. And there have been others who 
have asserted that man’s only study was nature in the things around 
him, neglecting altogether the science of man. But man and nature 
are correlative, and therefore true science must embrace both 
studies. And even in the things around us we must not take the 
vulgar view, which only sees the necessity for cultivating those 
branches of science that are direct producers of gold and minerals. 
As a well-known politician in another colony once said to me when 
I asked him to spend a few pounds on pure science, ‘‘ Will it affect 
the price of beef and mutton? If not I won't spend a shilling on 
it.” Unfortunately he is not alone in his opinion ; there are many 
whose only measure for scientific value is a coin of the realm. If 
there is to be a true advance of science it will not come from one- 
sided efforts. Each branch must be pushed forward in its own 
special direction, and in—what is just as important—its relation to 
all other branches of science. Science stands or falls as a whole ; 
if we limit it to certain purposes or persons it ceases to be science, 
and becomes mere empiricism. This association stands as a pro- 
test against the short-sighted and utilitarian policy of those who 
would cultivate only what they characteristically call the bread-and- 
butter sciences. Our purpose is the advancement of all the sciences, 
believing, as we do, that the true advance of one is inseparably con- 
nected with that of all the others, and by the advance we do not 
simply mean the increase in knowledge of its laws, but also in the 
application of itto the wants of mankind. Too often in the past the 
advance of science has heen checked for generations by those who 
said they knew that the earth stood still, and who did their best 
to make it do so, and our protest is against the views of men of the 
same stamp in the present day, who think they know everything and 
select what is useful. Is that dreamy astronomer to be banished 
because he sits in some darkened dome peering through his tele- 
scope at some distant star, and wanting to know where it is. 
What has that got to do with the material advancement of the 
people? says the Utilitarian. Nay, that very quest, turned into a 
demand for better mechanical contrivances, better glass, and better 
workmen, led Fraunhofer to strainevery nerve tomeet it. He ex- 
amined light in its passage through ienses most minutely, and thus 
learnt how tocorrect the previous errors in his telescopes, and while 
he did that he found those definite lines in the spectrum that will for 
ever be known by his name. He recognised their exact coincidence 
with those given by well-known terrestrial substances, and so gave 
the world the spectroscope, that most wonderful instrument work- 
ing out through the mest abstract science, the quickest, most 
perfect—ay, even the -cheapest way of answering a thousand 
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pressing questions in the money-making arts. Has chemistry 

served its purpose when it analyses our soils and our minerals, 

when it makes a mixture to take gold from quartz and 
money out of every slag? Is it not to go into our schools, and 
colleges, and universities, and teach those who will never use its 
solvents those wonderful affinities in nature, those laws of combi- 
nation and dissolution, of solution and crystallisation, the laws 
which formed the water, built up the solid rock, the earth, the 
flowers? Is the study of pure mathematics to be banished because 
it cannot find an equation for the locality of a big nugget, when it 
has found and is finding thousands of equations which are mines of 
untold wealth in the material advancement of humanity? No, cer- 
tainly not ; forit is fitting that man, dwelling in that infinitely compli- 
cated organism his body, which responds on its ten thousand strings 
to every breath of nature, should study not one or two, but all the 
laws which govern it for weal or wo2, and learn to place himself in 
harmony with all. 

aS 

CORRESPONDENCE. 
The Editor does not hold himself responsible for opinions expressed 

by his correspondents, nor can he take notice of anonymous com- 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 

guarantee of good faith. 

TOTEM CLANS AND STAR WORSHIP. 

I read with much interest the paper of Mr. George St. Clair 
on the origin of Totemism, which you published in Nos. 15 
and 16. It contains many views new and ingenious, and is 
full of interesting facts. I think, however, that the author 
has been led to exaggerate the part astronomy can have played 
in the formation of Totemclans. This desire to explain 
everything by astronomy is natural to the school of which 
Dupuis was the most brilliant representative, and was ex- 
cusable when a high astronomical knowledge was attributed 
to the ancients. As I have already noticed somewhere else, 
the study of the Babylonian documents shows that real astro- 
nomy was unknown before the Greeks. The Babylonians 
did not know even astrology, a science which was devised by 
the Greeks of Alexandria, and which required a certain 
knowledge of the course of the planets. The Babylonians 
only took omens, and in these the sun played but a little 
part. The group of stars which presided over one month 
was not that in which the sun was rising, but that which occu- 
pied the most prominent place in the sky during the month. 
Another etror was to believe that the year was always divided 
into twelve months; the Egyptians and the Semites divided 
primitively the year into ten parts. A remembrance of this 
division was retained by the Romans. 

Another point. Knowledge of the stars, even empirical 
like that of the Babylonians, requires a long period of 
observation. If such knowledge be possessed by any organised 
society, it must have been constituted for a long time. I con- 
clude, therefore, that totemism is anterior to star worship, 
and certainly anterior to a knowledge of the star groups. I 
go further; stars have received names of animals, like bull, 
goat, etc., because of their being assimilated toa great flock. 
They were named from those animals men saw round them- 
selves; and if they had, as is pretty certain, special rever- 
ence for certain animals, they naturally gave to the stars 
these names in preference. 

As to animal worship (which might in certain cases have 
been the origin of the totem clan system), its origin has been 
very well demonstrated by Dr. Oberziner (‘‘Il Culto del 
Sole”)and Professor Sayce ( ‘‘ Introduction to the Study of 
Language” ). It proceeded on one way from a kind of uni- 
versal sentiment of sympathy for all that lives, and on the 
other it was accelerated by the phonetic resemblance of 
names and also by symbolism. Astronomy certainly played 
no part init. I, however, entirely agree with the lecturer as 
to the fact that every worshipper of an animal-god considered 
this animal as his ancestor. This never had been stated so 
clearly before. 

There are many other points I should like to touch, as, for 
instance, the origin of exogamy, but I must put an end to 
this letter. G. BERTIN. 

SCIENTIFIC NEWS. 

RECENT INVENTIONS. 
The following list has been compiled especially for the SCCENTIFIC 

News by Messrs. W. P. THOMPSON and BOULt, Patent Agents, of 
234, High Holborn, London, W.C.; Newcastle Chambers, Angel 
Row, Nottingham ; Ducie Buildings, Bank Street, Manchester ; 
and 6, Lord Street, Liverpool. 

Paper.—Mr. J. Jameson has patented a safety paper 
to afford means of protection against erasure, It is 
coated with a very fine spray of a dense solution of a 
highly-soluble colour, and is thus rendered very sensitive, 
and will readily show whether it has been tampered with 
by erasure or any other alteration. 

ExpLosivE.—Messrs. E. Kubin and A. Siersch, both of 
Vienna, Austria, have invented a new explosive which 
on ignition prevents danger of explosion of fire damp or 
other gases in mines. The mixture used for this pur- 
pose is sulphate or chloride of ammonia intimately mixed 
(in the proportion of from 20° to 50° of the entire com- 
pound) with dynamite blasting gelatine or other explo- 
sives. On the explosion of this compound it will be 
decomposed into gases which are non-inflammable. 

Execrric Motors.—Mr. W. H. Mordley has patented 
an.electric motor. This invention has reference to im- 
provements in the construction of alternate current electric 
motors and to their application in connection with secon-~ 
dary batteries or accumulators for charging the same. 
The main object is to so construct alternate current 
motors that they shall possess the power of starting from 
a state of rest the speed regulating properties attaching 
to synchronous action and a high efficiency ; this has 
hitherto been very difficult to do. 

Erectric Mreasurinc Instrument.—Messrs. R. E. B. 
Crompton and J. Swinburne, of Chelmsford, have in- 
vented an improved apparatus for measuring the electric 
current. A needle is magnetised, and is suspended within 
a coilas in an ordinary vertical detector, but the needle 
is balanced so as not to stand at right angles to the axis. 
of the coil; so that in deflecting the current has to over- 
come the gravity of the needle (or a spring may be used 
for a like purpose), and the angle of deflection is recorded 
on the scale in the usual manner. 

Impure Liguips.—Messrs. E. Hermite, E. J. Paterson, 
and C. F. Cooper have patented means for disinfecting 
impure liquids, such as sewage, by mixing with the 
liquid to be disinfected certain chlorides, and then 
passing the mixture in thin sheets between electrodes 
connected to the terminals of a dynamo electric machine, 
and thus causing an electrical current to traverse the 
liquid as it passes the electrodes. The effect of this is 
a partial decomposition of the chloride, which causes an 
oxidation of the impurities rendering them innocuous. 

SypHon Botrite.—Mr. H. Goffe, of the firm of Gofte 
and Sons, Birmingham, Warwickshire, is the inventor of 
improvements in syphon-zerated water bottles for fire 
extinguishing. The inventor takes an ordinary 
syphon bottle, and near the lower end of the spout he 
drills a hole, so that when it is desired to use the bottle 
as a fire extinguisher, all that it is necessary to do is to 
place the finger over the open end of the spout, when 
the liquid, being under considerable pressure, issues from: | 
the hole in a jet according to the size of the same. 
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DeptH or Lrourps.—Mr. F. C. Clare has patented 

means for ascertaining the depth of liquid in vessels. 
This invention is specially suitable for lamp reservoirs 
to indicate whether it is partially filled or nearly empty. 
A float is provided having a hole through it for the 
passage of a spiral rod, which is pivotted at the top and 
bottom in dises so that it can rotate freely. The hole 
in the float is shaped so that the rod freely moves and re- 
volves as the float rises or falls, and on the upper disc 
is a pointer attached to the rod, which, as the spindle 
revolves, indicates the height of the liquid. 

Inxk.—Mr. W. Hackney has patented a writing ink. The 
object is to prevent the inconvenience caused in many 
climates by the ink drying in the bottle, on the pen, or 
otherwise. This is prevented in the case of inks in 
which water is the chief constituent by adding chloride of 
calcium in the solid state to the ink, and by employing 
paper impregnated with sulphate of sodium, which will 
form, by double decomposition with the chloride of 
calcium, a salt which is not objectionable. The employ- 
ment of this paper for writing upon prevents the 
objectionable qualities engendered by the employment 
of the chloride in the ink. 

FLexIBLE Firms.—Mr. J. E. Thornton has patented a 
photographic flexible film. It is prepared in the fol- 
lowing manner :—A suitable material, such as glass, is 
procured upon which to prepare the film, and a trans- 
parent material known as “algin” is employed for the 
preparation. This substance is soluble in water, and 
possesses the peculiar property of becoming insoluble in 
water after treatment with dilute mineral acid. To pre- 
pare a film it is only necessary to dissolve sufficient in 
water to make a thick glutinous solution, which is then 
flowed out on a level surface and allowed to dry. The 
resulting film is afterwards rendered insoluble, and is 
then stripped off the glass for use. 

Firing Navat Orpnance.—Mr. P. J. Crampton has 
patented means for firing naval ordnance. The object is 
to provide means whereby the guns can be fired auto- 
matically when the vessel is onan even keel. A plate is 
employed which has its plane constantly parallel with 
the horizon. On this plate are electrical contacts con- 
nected in pairs, and above them hang arms with corres- 
ponding contacts. The electrical circuit is connected 
with electric wires for firing the guns. The points on 
the arms are kept in a plane parallel with the horizon 
when the ship is on an even keel, by means of stops, 
and it is only when the electrical circuit is complete 
that the guns can be fired. 

Batroons.—Mr. H. Lane has patented a method of 
constructing spherical balloons and other forms of gas or 
air bags of shapes known as Solids of revolution. A 
spindle is constructed with tapering extremities bearing 
at each point of its length a geometrical proportion to a 
corresponding point of the balloon to be constructed. 
The spindle is supported on anti-friction wheels. The 
substances of which the balloon is constructed are spread 
over the surface of the spindle, the latter being rotated 
as the material is added. The fabric is then detached 
from the spindle and held in reserve until it has made 
ufficient revolutions to complete the amount of fabric 
equired ; the two extremities of the fabric are then joined 

‘together. 

i 
i 
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ANNOUNCEMENTS. 

CAMBRIDGE.—At Emmanuel College the next examination 
for open scholarships will commence on Tuesday, December 
11th, 1888. There will be offered for competition five scholar- 
ships, one of £80, two of £60, andtwoof £50. The scholar- 
ships are tenable, in the first instance for two years, but the 
tenure may be prolonged and the value increased if the 
scholar makes satisfactory progress and distinguishes himself 
at the annual college examination. The scholarships will be 
awarded for proficiency in classics, or mathematics, or natural 
science, or any two of these branches of study. Candidates 
in natural science are required to show a competent know- 
ledge of chemistry. Every candidate must be under nineteen 
years of age at the commencement of the examination. The 
successful candidates must enter Emmanuel College and 
commence residence at the latest in October, 1889. Every 
candidate is required to send his name, with a copy of regis- 
ter of birth and a certificate of good moral conduct from some 
M.A. of Oxford or Cambridge, to Mr. W. Chawner, M.A., 
Tutor of Emmanuel, before Friday, December 7th, to whom all 
inquiries for further details concerning the examination should 
be addressed. 

At King’s College the next examination for scholarships 
will commence on Tuesday, December 11th. Four Eton 
entrance scholarships, two open entrance scholarships of £80, 
two exhibitions of £50, and at least three exhibitions varying, 
from £70 to £40 will be offered. The scholarships and ex- 
hibitions, except one exhibition for natural science, will be 
offered for proficiency in classics, mathematics, or history. 
The open scholarships and exhibitions are open to all persons 
under nineteen years of age, who have not yet commenced 
residence. Candidates must send their names to Mr. G. W. 
Prothero, M.A., Senior Tutor of the College, not later than 
December 3rd, of whom further details of the examination 
may be obtained on application, 

The Special Board for Geology and Biology recommend 
that the sum of £80, from the Worts’ Travelling Scholars’ 
Fund, be granted to Mr. M. C. Potter, M.A., of Peterhouse, to 
enable him to make botanical researches and to collect speci- 
mens in Ceylon during the winter months of 1888-9, on the 
understanding that he report the result of his investigations 
on his return. 

Lonpon MATHEMATICAL SocieTy.—The following gentle- 
men will be recommended, at the Society’s annual meeting, 
Nov. 8th, for election on the Council for the ensuing session : 
—J. J. Walker, F.R.S., President; Sir J. Cockle, F.R.S., E. 
B. Elliott, M.A., and Professor Greenhill, F.R.S., Vice- 
Presidents; A. B. Kempe, F.R.S., Treasurer; Messrs. M. 
Jenkins, M.A., and R. Tucker, M.A., Hon. Secretaries; A. B. 
Basset, M.A., Dr. Glaisher, F.R.S., J. Hammond, M.A., Prof. 
H. Hart, M.A. Dr. F. Larmor, C. Lendesdorf, M.A., 
Captain P. A. Macmahon, R. A., S. Roberts, F.R.S., and Dr. 
Routh, F.R.S. 

GREENOCK PHILOSOPHICAL SOCIETY.—From the programme 
of arrangements for the coming session, sent us by the Hono- 
rary Secretary, Mr. J. Slater, we find that the following lec- 
tures will be given :—“ The Great Ice Age,” by Sir R. S. Ball; 
“Buried Cities of Ancient Egypt,” by Miss Amelia B. 
Edwards ; ‘‘ Earthquakes, Volcanoes, and Geysers,” by Com- 
mander C. Reade, R.N.; ‘‘ A Dredging Cruise in the Atlan- 
tic,” by the Rev. W. S. Green; ‘Ceylon as seen by Myself,” 
by Prof. R. Wallace ; besides a number of lectures on literary 
subjects. 

NEw PUBLICATIONS.—Messrs. Iliffe and Son are about to 
publish a work which should prove of considerable value. It 
will be entitled ‘‘ The Indispensable Handbook to the Optical 
Lantern,” being a complete encyclopzdia on the subject of 
optical lanterns, slides, and accessory apparatus. A specially 
useful feature will be a catalogue raisonné, descriptive of all 
the different sets of slides now on sale. This will undoubt-- 
edly fill a considerably felt want, as intending purchasers. 
have had hitherto no information beyond the mere titles of 
the sets by which to make their selections, and these in many 
cases inadequately describe the features of the slides. 
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SALES. 

The Charge for Advertisements in this Column is Sixpence Jor the 

first sixteen words, and Sixpence for every succeeding eight words. 

Advertisements for this Column should be received by first post on 

Tuesday to insure insertion in the following number. 

List of Second-hand Lathes, Fret-saws, etc., two stamps.—Call 

_at 100, Houndsditch, London, or write to BRITANNIA COMPANY, 

Colchester. Prize Medais. Makers to the British Government. 

Cash on easy terms. 

Hat Bearer; or Brace Perfector ; universal fit. Post free, six 

stamps.—T. Rawson, Heaton Lane, Stockport. 

Do your own Electro Plating and Gilding. System inex- 

pensive. Particulars one stamp.—PERKS, 47, Alexandra Road, 

‘Richmond, Surrey. 

Watts’ Gas Engines, all sizes, from 1} bore, slide explodes 

charge, simple. Lists, 3 stamps.—Below. 

Watts’ Gas Engines, work without noise, are easily made up. 

Castings supplied. List, 3 stamps.—Below. 

Dynamos for plating and lighting, experimental dynamos 

electro motors, separate parts, wire, punchings, etc—Below. 

Dynamos, highest efficiency, castings or finished. List, 2 stamps 

—WILLIAMS, WATT, AND Co., Belshaw Street, Homerton, E. 

Mica or Talc cut for all purposes. Mica chimneys, Mica 

covers, etc.— C. JOHNSON, 87, New Oxford Street, W.C. 

EXCHANGES. 

Exchange Notices will be inserted in this Column at the rate of 

Sixpence for the first twenty-four words, and Threepence for 

every succeeding etght words. 

Advertisements for this Column should be received by first post on 
Tuesday to insure insertion in the foliowing number. 

if 

Wanted.—Photographic Camera and Safety Bicycle ; both must | 

be by first-class maker or no reply. Good exchange, part cash.— 

‘Wellesley House, Colchester. 

Wanted, ‘‘Stick,” “Leaf,” and ‘‘ Moss” Insects, Trap-door 
Spiders and Nests, Ant-lion (myrie/éon) larvee, mantidz. State 
desiderata or price—Mark L. Sykes, New Bridge Foundry, 
Adelphi, Salford. 

NOTICES. 

The Title Page and Index to Vol. I., now ready, price 3d. 
Binding Cases for Vol. I., price 2s. each. 
Cases and Binding, Vol. I., including Title Page and Index, 

price 3S. 
Vol. I., bound in cloth, with Title Page and Index, gs. 6d. 

—by post Ios. 
The Back Numbers of SciENTIFIC NEws can be obtained 

from all Booksellers and Newsagents, or direct from the 

SELECTED BOOKS. 

Force and Energy, a Theory of Dynamics. 
Allen. 
7s. 6d. 

By Grant 
London : Longmans, Green, and Co. Price 

| Steam and the Steam Engine (an Elementary Manual of). 
By Professor Jamieson, M.Inst. C.E., Glasgow Tech- 
nical College. With numerous illustrations, and 
examination questions at the end of each Lecture. 
London: C. Griffin and Co. Price 3s. 6d. 

DIARY FOR NEXT WEEK. 
Wonday, Nov. 5 —Gresham College, Basinghall Street, at 6p m.— 

Lecture on Geometry, by the Dean of Exeter. 
Society of Engineers, 9, Victoria Chambers, 

Westminster, at 7.30 p.m.—TZhe Practice of 
Foundry Wore, by Mr. H. Ross Hooper. 

Tucsday, Nov. 6.—Society oi Biblical Archzeology, 9, Conduit 
Street, Hanover Square, at 8 p.m.—/s 
ax (Abrck) (Genesis xii. 43) Lgyptcan ? 

The Thematic Vowelin Egyptian, by Prof. P. 
le Page Renouf. Ox Cuneiform Despatches 
from Tiishratta, King of Mitanni, Burra- 
buriyash the Son of Kuré-Galzu, and the King 
of Alashiya, to Amenophis I[l., King of 
Legypt, and on the Cuneiform Tablets from 
Tell-el-Amarna, by Mr. E. A. Wallis Budge. 

Gresham College, Basinghall Street, at 6 p.m.— 
Lecture on Geometry, by the Dean of Exeter 

IVednesday, Nov 7.—Gresham College, Basinghall Street, at 6 p.m.— 
Lecture on Geometry, by the Dean of Exeter. 

Dundee Naturalists’ Society.x—Zhe Flora of 
New Zealand, by Mr. Alexander Hutton. 

Entomological Society, 11, Chandos Street, 
Cavendish Square, at 7 p-m. 

Thursday, Nov. §.—Gresham College, Basinghall Street, at 6 p.m.— 
Lecture oi Geometry, by the Dean of Exeter. 

Society of Telegraph Engineers and Electri- 
cians, 25. Great George Street, Westminster, 
at 8 p.m,.—Oz Ocean Temperatures in Kela- | 
zion to Submarine Cables, by W. Lant Car-| 
penter, B.A., B.Sc. | 

London Mathematical Society, at 8 p.m.— 
On the Confluences and Bifurcations of certain 
Theories, by the President. Ox Cyclotomic 
Functions, by Prof. Lloyd Tanner. 4 Theory 
of Rational Symmetric Functions, hy Capt. 
P. A. Macmahon, R.A. aabe’s Berizoil- 
Zians, by Mr. J. D. H. Dickson. Certazn 
Alcebraic Results deditced from the Geometry 
of the Quadrangle and Tetrahedron, by Dr. 
Wolstenholme. Ze Factors and Summation 
of + 2% +.... +2, by Rev. J.J. 
Milne. 

Publisher, 138, Fleet-street, London, E.C, Price 3d. each, or | 

} 

Friday, Nou. 9.—Greenock Philosophical Society—The Buried 
Cities of Ancient Egypt, by Miss Amelia B. 
Edwards. } 

METEOROLOGICAL RETURNS 

for the ten weeks ending on Monday, Oct. 22nd, 1888. Specially prepared for Scientiric News from official reports. 
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SCIENTIFIC TABLE TALK. 

By W. Mattiev Wittiams, F.R.A.S., F.C.S. 

WE have all read of the mysterious proceedings of the 
working bees when the queen of the hive is removed ; 
how they break up three of the cells of neuter babies, 
make a pendulous royal cell of cylindrical form and 
greater dimensions, then by supplying the infant neuter 
maggots with royal food, convert them into female or 
queen bees, one of which ultimately receives the homage 
of the whole swarm. In the ordinary course, where no 
outside interference has occurred, the female is similarly — undergone a certain amount of digestion. 
evolved by modification of board and lodging. 

With all our science we can do nothing like this. We 
can only study and admire, without any hope of imitating. 

Many have thus studied the mysterious proceeding, 
and lately a Swiss gentleman, A. von Planta (an old 

Anderson’s laboratory at Edin- | 
burgh), has worked out the chemistry of the different | 
fellow-student in Dr. 

varieties of the pap which is respectively supplied to the 
cells of baby maggots which are ultimately to develop 
into male drones, neuter workers, or royal females. 

This juice or pap is in all three cases a whitish, 
sticky substance, which more than thirty years ago was 
described by Leuckart (Deutsche Bienenzeitung, 1854, 
1855) as a product of the true stomach of the workers, 
which tliey vomit into the cells in the same way that 
honey is vomited from the honey stomach. Others re- 
garded it as a product of the salivary glands of the bees. 
Schénfeld, in numerous recent papers, has shown that | 

Schonfeld obtained | 
saliva from the salivary glands of the head and thorax, | 
Leuckart’s view is the correct one. 

and found it to be very different from the pap deposited 
in the cells; also that this is similar, both chemically and 
microscopically, to the contents of the bee’s true stomach. 
He described also the anatomical structure by which the 
ejection from the stomach is effected. 

Von Planta’s investigations of the chemical composition 
of the contents of the bee’s stomach and of the juice 
supplied to the three classes of cells entirely confirm the 
conclusions of Leuckart and Schonfeld. Preliminary 
microscopical investigations afforded the following results, 

| 

| four days of the larval period, free from pollen. 

which were quite in accord with the results of sub- 
sequent chemical analyses :— 

1. The food of the queen-bee larve is the same during 
the whole of the larval period ; it is free from pollen 
grains, their substance having been reduced to a thickish 
but homogeneous juice by the digestive action of the 
worker-bee’s stomach. 

2. The food of the larval drones is also, for the first 
It 

appears to have been digested in like manner, but after 
four days it is rich in pollen grains, which have, however, 

The following table of average percentages of several 
of Von Planta’s analyses is given in the JOT of the 
Chemical BOSE -= 

| Foop STUFF OF 

Queen Bees. Drones. Working Bees. 

Water bo8 ies 69°38 72°95 71°63 
Total solids ... 30°62 27°25 28°37 

In the Solids — 
Nitrogenous material 45°14 43°79 512i 
Fat 13°55 8°32 6 84 
Glucose 20°39 24°03 27°65 
Ash 4°06 2:02 = 

J 

“All were of greyish colour; that of the queen bee 
was the stickiest, that of the workers the most fluid. 
Peptone appeared to be absent; the greater part of the 
nitrogenous material present was proteid. The ethereal 
extract was in all cases acid, but formic acid was absent.” 
The sugar contained in pollen grains is invariably cane 
sugar, but in this food supplied to the larve it was found 
to be, in all cases, invert sugar, or glucose, the form of 
sugar which is formed in the bodies of animals—our- 
selves included—by the action of the salivary diastase 
upon the starch and cellulose of vegetable food. 

Not only is there a difference in the composition of the 
| food, but the quantity supplied varies very greatly. 
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The juice from 100 queen-bee cells yelded 3°6028 
grammes of dry substance, that from roo drones’ cells 
0°2612 gramme, from 100 workers’ cells 0'0474 gramme. 

Reviewing these results, some approach to a theory 
may be framed. We may, I think, venture to conclude 
that the fundamental character of the royal food which 
effects the development of the queen is that it is supplied 
in a partially digested condition, thus permitting the 
infant maggot to devote more of its vital energies to the 
business of assimilation and growth. The other maggots 
are supplied with food in this condition at first, but 
afterwards they have the pollen in semi-digested condi- 
tion, and finally when fully grown they get it directly in 
its crude state from the plant. 

This nearly corresponds to the proceedings of the 
mammalian vegetarians. The cow supplies. the young 
calf with digested grass in the form of milk during the 
period of most rapid growth, and those who are behind 
the scenes at cart-horse shows know that the prize speci- 
mens are fed upon milk ; they commonly havea couple 
of cows in attendance.upon each. Bulk is thus attained, 
if nothing else. - 

The above table shows that the greatest difference 
between the food supplied to the queen and the other 
young bees is in the fat, the quantity of which is about 
twice as great as that provided for the ordinary worker 
maggots that are not to be developed into queens. 
This is curiously analogous to the difference between 
the milk of the herbivora and graminivora and the 
grass or grains of the food of the adult. Even in 
the carnivora, which obtain more fat in their ordi- 
nary food, there is still an excess in the milk. Thus, 
according to Dr. Miller’s analyses, cow’s milk contains 
an average of 4 per cent. goat’s 44, sheep’s 43, 
while the milk of the bitch contains 14°8, about 33 times 
as much. The milk of the porpoise contains 45°8 per 
cent, of fat. 

Analogy justifies us in supposing that the fatty matter 
supplied to the cells is obtained by the adult bees from 
starch, glucose, or other vegetable sugar; and here it is 
that the greatest change occurs in the course of digestion 
of vegetable food ; the conversion of carbo-hydrates into 
hydro-carbons, the splitting or dissociation of the water 
of the carbo-hydrate, the disposal of the oxygen, and 
leaving the carbon with the hydrogen only. Much work is 
demanded for effecting this change, and a corresponding 
exhaustion of energy is saved for the work of larval 
growth. : 

These microscopic and chemical investigations, how- 
ever interesting in themselves, contribute nothing 
towards a solution of the mystery of the balancing of 
the sexes which occurs spontaneously in most species, 
notably soin man. If variations of food had any in- 
fluence here, it would surely show itself now that we 
have so many Sectarians in the matter of food ; some 
that abjure alcohol, others abstaining from flesh food ; 
some denouncing tea, coffee, tobacco, etc., and even cases 
of total abstinence from all liquids ; men and women who 
use neither cups nor glasses, nor even the oyster-shell 
of Diogenes, but depend upon fruit and green food for all 
the liquid they require. Then we have whole tribes, 
like the coast Lapps, that feed only on fish; others, like 
the Fjeld Lapp, who depend almost exclusively on the 
reindeer, gathering only a few pot-herbs in the summer ; 
others feeding on raw flesh, on roots, etc., etc. 

In none of these have we any special preponderance 
of either male or female infants when any considerable | 

number of families is counted. Neither climate nor 
seasons, nor sedentary or active habits, have any visible 
effect. 

It is true that certain families consist mostly of boys, 
others of girls; but, somehow, they balance each other 
in the mass, just as the proportion of mere accidents 
remains the same when we take large averages ; like the 
constant percentage of undirected letters containing valu- 
ables that are annually deposited in the boxes of the 
Post Office, or the number of people annually killed in 
the streets of London. 
We have no record of any race, of any place or 

period, that has been specially distinguished by its pre- 
ponderating production of either male or female infants. 

— > ae 

THE LATE ERUPTION OF VULCANO. 
qpee formed the subject of a paper in the Geological 

Section ofthe British Association, at the late meet- 
ing at Bath, by Dr. Johnston-Lavis and Dr. Tempest 
Anderson. It was illustrated by photographs thrown on 
the screen by a lantern, some of which we now reproduce. 
They were taken by Dr. Anderson in May of this year, 
and consequently represent the island as it was before 
the eruption. ; 

Identified in the older mythologies with the forge of 
Vulcan and the workshop of the Cyclops, where, accord- 
ing to Virgil, the armour of Acneas was forged, this 
island has always been an object of awe and superstitious 
dread to the dwellers in the two Sicilies. 

In later times, when fear and fancy had begun to give 
way to curiosity, the historians, geographers, and philo- 
sophers of Rome gave more sober and accurate accounts 
of its phenomena; and its later name of Vulcano, or 
Volcano, has gradually come to be applied to all moun- 
tains of similar character. Numerous eruptions are 
recorded from it, by Thucydides, Aristotle, and in the 
second century before Christ by Diodorus. It is probable 
that the small island of Vulcanello, now connected with 
Vulcano by later eruptions, was formed at this period. 

In the middle ages it was regarded as the place of 
torture of Theadoric, an Arian emperor. : 

From the end of the fifteenth century a-long series of 
eruptions are recorded, which have frequently driven 
away the inhabitants and devastated the island. ~ 

Vulcano is an island about five or six miles in greatest 
length, and is situated to the south-west of Lipari, from 
which it is separated by a narrow Strait. The southern 
part of the island consists of several semi-circular crater 
rings, which have been formed at successive periods, as 
the point of eruption has shifted along the line of the 
great fissure which, no doubt, underlies the island. 
Towards the north-west end ‘is the large active cone and 
crater, surrounded by a deep valley (Atrio) which 
separates it from the old crater rings. 

Its summit is truncated, and shows vestiges of several 
craters, which have been successively formed and 
destroyed. One of these, the Forgio Vecchio, is well- 
shown in the centre of fig. 2. Above the Forgio Vecchio 
is the great fumarole referred to in Mr. Narlian’s 
letter. In the irregular summit of the mountain 
are many fumaroles, and towards the south part is 
the large crater the bottom of which is shown in 
fig. 3. Its floor contains many large and active fuma- 
roles, from which vapours constantly escape, with often 
much noise. These vapours consist of steam containing 
boric acid, arsenic, and other substances. Some years 
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ago chambers for condensing these vapours were erected 
on the floor of the crater at a cost of several thousand 
pounds, and a road, shown in fig. 4, was constructed, 
leading down to them, but a slight eruption of the moun- 
tain destroyed them utterly in one day. In May, 1888, 
no attempt was being made to utilise these vapours, but 
sulphur was still extracted from above the Forgio Vecchio. 
The workmen live in caves excavated in the Faraglione, 

FIG, 1.—VULCANO FROM THE NORTH-WEST. 

the detached mass of rock shown in fig. 2, just behind 
the white villa of Mr. Narlian. Some of these caves are 
of great antiquity, and were the source from which the 
ancient Romans obtained much of their alum. Though 
affording, according to our notions, only very limited 
accommodation, they are preferred by the natives to 
houses, as being warmer in winter and cooler in summer, 

Fic. 3—VULCANO. THE CRATER. 

and also, it appears, as being safer abodes than those of 
their more pretentious neighbours’. The dark lava-stream 
shown in fig. 2, to the right of the picture, consists of 
obsidian, and was probably erupted in 1775. It is 
remarkable for its steep slope, and the manner in which 
the materials forming its lower part have been piled up 
on reaching more level ground, thus showing the 
extremely imperfect state of fluidity in which it was 
poured forth. 

The following letter of Mr. Narlian, whose villa is 
oe 

shown in fig. 2, gives a most graphic account of the 
recent eruption :— 

“Lipari, Aug. 30th, 1888. 
“My dear Dr. Johnston-Lavis,—I have your kind note of 

the 22nd inst., and will give you a short account of the strange 
doings of our old friend the crater of Vulcanus. 
“On the 3rd inst. we had an outburst in the crater, with 

stones, flames, thunder (regular lightnings). It was strong 
enough to throw stones of considerable size to the sides of 

Fic. 2.—VULCANO. MR. NARLIAN’S HOUSE IN. THE 
FOREGROUND ; THE FARAGLIONE BEHIND IT; THE 
FORGIO VECCHIO AND OBSIDIAN LAVA CURRENT 
ON THE SLOPES, 

the mountain. This lasted perhaps 10-15 minutes, and then 
ended. After some time we began to have, at the interval of 
every 20-30 minutes, a great rush of thick smoke, lasting 
some I0-I2 minutes at a time. We had often seen such erup- 
tions during 12-13 years I have been on the island, and I 
hoped it would end like formereruptions. Towards evening, 
however, these rushes of smoke, steam, and ashes (which 

Fic. 4.—VULCANO. THE ROAD INTO THE CRATER. 

used to-be projected into the air to about twice the height of 
the mountain) had completely ceased. As the night ap- 
proached, the leading fumarole (which was very active, giving 
off an offensive smell for months before the event) had begun 
to show aclear high flame, much paler than the flames pro- 
duced by the burning of wood, and somewhat greenish or 
bluish. This phenomenon, together with the sudden stopping 
of the smoke, was not evidently a goodomen. Consequently, 
I spent all the night dressed on a sofa in the drawing-room. 
Towards morning I was overpowered by sleep, and went to 
the little bed-room which looks towards the mountain, rested 
on the bed, and soon was evidently sound asleep. Soon 
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afterwards I was awakened by a tremendous din, which can 
hardly be described. AsI jumped up from my bed I felt 
stones falling on the roof as hail—such cannonading going on. 
I understood what was the matter, ran to the opposite room, 
where I had made my children sleep that night. They were 
also up, in consequence of indescribable noise of thunder, 
rush of gases, flames, falling of huge boulders, rocks, etc. I 
took them to the drawing-room, but as soon as the door was 
opened a big stone, red hot (all these stones were quite red 
with heat) fell through the roof, ceiling, and floor a few yards 
irom us, smashing all, setting fire to everything. NowI took 
my children back to the bed-room, which looks on to the 
verandah, and tried to gain the terrace by that side. The 
house doors were shivering and shaking, so that it was a 
difficult matter to open the doors. At last I succeeded, but 
before we were out in the verandah another stone fell at our 
feet, was smashed to fragments, and burned the feet and legs 
of my boys. Now we passed through the verandah, regained 
the house at the top of the stairs; here another stone fell 
very near us (none of these stones were less than 2 ft. in 
diameter). This last stone (which is the fourth that struck 
the house, including the one that fell on the ceiling of my bed- 
room while in bed) had nearly blocked our way out in the 
rubbish that it brought from the roof. We passed through 
over the heap of rubbish, and were now out in the open to 
the north of the house. By this time (not many minutes after 
all) the whole place was lighted up, woods, grass, buildings, 
hedges—all was on fire; the huge boulders and stones were 
literally raining everywhere about us—what confusion! 
Natali, the faithful boy, had by this time come to the help of 
my little boys. We all began to run to Vulcanello and away 
from the dreadful thundering mountain. All the means of 
communication we possessed at Vulcano consisted in an old 
half-broken 20-ft. boat and a lighter, both of which the men 
in their panic and mad despair had taken away with them, 
leaving us on the sands of Vulcanello. Towards noon, how- 
ever, boats of rescue reached us from Lipari, and we thus 
ended one of the most eventful days of our life. 

“On revisiting the spot I saw the whole plains below the 
mountain, to the distance of one and a-half miles, especially 
the neighbourhood of the house and the men’s habitations, 
literally covered with boulders and rocks of all sizes, which 
have embedded themselves in the ground to various depths. 
The most huge of them is near the well of the house, and 
is not less than Io yds. in diameter, or better in length, and is 
some 10-11 ft. deepin the ground. This is about three-quar- 
ters of a mile from thecrater. Another, of nearly equal dimen- 
sions is on the shore near the Quarantana at the end of the 
bay of the Levante. Rocks of one yard in diameter are as 
plentiful as can be as far as the middle of Vulcanello, 
near the Punta Samossa. We have to thank God for going 
unhurt through this ‘hail-storm.’ 

“ After this awful calamity, which has caused me so much 
loss, the crater has recommenced the rushes of steam, ashes, 
etc. This was a time of comparative diminution of activity, 
which has lasted for some days. Soon, however, it began the 
old game of throwing stones, boulders, ashes, etc., every two 
or three minutes in all directions. No doubt many of these 
boulders are 10-15 yds. across, and are projected as far as 
the sea, but often fall back in the crater itself. This state is 
continuing incessantly and uninterruptedly, causing further 
damage and frightening everybody. 

“ During the last three or four days the noise of the thunder 
and eruption is so loud that from Lipari (at the distance of 
six miles) it would be impossible to distinguish it from a 
prolonged thunderstorm.—Yours truly, 

“A, E. NARLIAN,” 

SSS 

InTERCOLONIAL METEOROLOGICAL CONFERENCE. — An 
Intercolonial Meteorological Conference met in September 
at Melbourne. Mr. Ellery was elected Chairman. The 
other members present were Sir James Hector, Mr. C. 
Todd, Mr. H.C. Russell, Mr, C. L. Wragge, and Com- 
tmander Shortt. 

THE WHOMBEYAN CAVES. 

R. W. S. LEIGH, of the Geological Survey Branch 
of the Australian Department of Mines, has given 

the following account of the new cave recently discovered 

by Mr. M. Chalker at the Whombeyan Caves, near Goul- 
burn, New South Wales. 

“The entrance, a round opening about 2 ft. in dia- 
meter (which it is proposed to enlarge) is situated on the 
face of a rather steep hill, and is about 200 yards north- 
west of the mouth of the old cave, and 500 yards from 
proposed site of the cave-house. After passing through 
the entrance into the new cave a perpendicular descent 
of 25 ft. is made, and then a further descent for a like 
distance on an incline, the passage progressively increas- 
ing in size the lower you descend, until the bottom is 
reached, where it opens out into a large chamber about 
50 ft. by 30 ft. and averaging ro ft. in height. This 
chamber contains a fine collection of stalactites and 
columns, etc., and may be termed the ‘ Hall,’ as the 
main caves radiate from it in three different directions. 

“The first branch to the right of the entrance runs 
about due north about too yards in a zigzag line ona 
comparatively level floor, and averages about to ft. in 
width and 12 ft. in height. The floor for 20 or 30 ft. 
from the entrance is remarkably pretty in its formation, 
resembling a stream of crystals overflowing from a large 
basin, the stream below the main basin being composed 
of innumerable miniature basins in terraces, each basin 
being filled with a pure white coral-like formation. Other 
parts of the floor are covered with spherical stalagmites 
resembling snowballs. The stalactites in this, as also in 
the other branches, are grouped more regulazly than is 
usually the case, as they run in almost parallel lines 
across the limestone roof. These, as well as the other 
formations, are remarkable for their snowy whiteness 
and transparency, the only exception being an occasional 
nest of stalactites resembling terra-cotta in appearance, 
and so lending a pleasing variety of colour. A very 
singular feature here is a large column of stalactites 
having small stalactites varying in size from the thickness 
of a needle to half-an-inch in diameter projecting at all 
angles round its base, the whole resembling very much 
the trunk of a tree with the young shoots sprouting up 
all round. 

“The middle branch cave, by far the largest, consists 
of a chain of chambers ranging from the size of a small 
cabin to that of a lofty cathedral. These are formed by 
the immense rocks falling and wedging themselves 
together in all shapes, which necessitates the making of a 
number of steep ascents and descents. The chambers 
are well filled with all the prettiest formations met with 
in other caves. An instance is also observable of a large 
column formed of a number of stalactites, having been 
naturally broken across at a point about half way between 
the floor and the roof, the broken surfaces being separated 
from one another by a space of about 2 ins., so that the 
upper part of the column remains suspended from the 
roof. 

*« A further extension of this cave was discovered during 
my inspection, and I may safely say it is the crowning 
discovery as yet in the whole cave, being a roomy 
chamber at the extreme end (as faras yet known) ef this 
branch, the floor of which might appropriately be named 
the ‘crystal lakes,’ the so-called lakes being a large 
number of pure white and transparent basins formed 
into a succession of terraces, each basin being partly 
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filled with minute crystals having the exact appearance of 
water, the illusion only being discovered by touch. To 
see this formation alone would well repay the visitor for 
the trouble experienced in reaching it. 

“The third branch, to the left of the last described, is 
comparatively small, and consists of a narrow winding 
passage, at the end of which is an almost circular 
chamber, being the main partofthe branch. It contains 
a good collection of stalactites and stalagmites, and also 
some fine coral-like beds, the floor being of a crystallised 
dripstone. Fossilised bone deposits are found in some 
parts of the cave, a few specimens of which I brought 
down for examination. The roots of the Kurrajong tree, 
growing 50 ft. overhead, appear through the roof of the 
cave, and seem to take root again below the floor, some 
of them having a thick coating of lime. This cave in 
some respects resembles very much the Imperial and 
Lucas caves of Jenolan—the former in the fineness, 
transparency, and delicacy of its stalactitic structures ; 
and the latter in some of its spacious and lofty chambers ; 
and I may safely add that some of its formations, a proper 
description of which it would be difficult to give, if seen 
by the aid of the magnesium wire or other such light, 
would be proved to be quite equal to some of the best 
found at the far-famed Jenolan Caves. I may add that 
this discovery cannot be over-estimated, and it adds im- 
mensely to the interest of the Whombeyan Caves for 
those desirous of studying the wonderful and beautiful 
phenomena of the ancient subterraneous river channels 
hollowed out of the massive marble and limestone. 

“Tn conclusion, I may state that as time and circum- 
stances permit, further explorations will be carried out, 
it being my firm belief that other large chambers exist 
connected with this cave.” 

SSS 

ROMAN REMAINS AT LLANTWIT- 
MAJOR. 

eae AJOR, or more correctly, from a 
Welsh point of view, Caerworgan or Caerwrgan, 

is a quaint little agricultural town in Glamorganshire. 
It consists almost entirely of queer-looking cottages, 
arranged in a most curious and irregular manner in the 
crooked streets, with nice little gardens back and front. 
Llantwit contains many ancient fragments pleasing to 
the antiquary. It is accessible from the Cowbridge 
station on the Great Western Railway, and is also an 
agreeable drive of about eighteen miles from Cardiff. 

Situated a mile to the northward of Llantwit is a field, 
which, on entering, does not strike the visitor by exhibit- 
ing anything extraordinary or different from any ordinary 
pasture or meadow ; but on rounding a haystack, peculiar 
inequalities of the surface attract attention, and a line of 
large pieces of rock, resembling stones for building, 
indicate that something is going on, and on wending our 
way in that direction, we observed a trench extending 
some distance, large heaps of earth, stones, and sun- 
dries showing us at once that some extensive excavating 
operations were going on, and from a tent in the field 
were evidently still in progress. Looking around, we 
could not help thinking, whatever could have induced 
any one to come to this out-of-the-way spot, and when 
there, what was it made them think of digging for Roman 
remains; and as our readers will most likely be as 
inquisitive as we were on this point, the history and 

modus operandi of these excavations will, doubtless, be as 
acceptable to them as they were to us. 

Mr. Storrie, the astute and able curator of the 
Cardiff Museum, is an ardent naturalist, and makes 
frequent rambles in remote parts in search of things 
and specimens of scientific or general interest. 
One of these excursions, in quest of botanical speci- 
mens, led him to the field in question. He was 
attracted by the peculiar hillocks and irregular ridges, 
and expressed an opinion, that archzeological remains of 
considerable importance were hidden under the surface ; 
and as his opinion, in such matters,is regarded as second 
to none in the district, at his request the Cardiff 
Naturalists’ Society took the matter in hand, and having 
procured the necessary funds, decided to make excava- 
tions in the field. 

A preliminary probing of the field seemed to indicate 
that walls existed under some of the ridges, and when 
sufficient evidence was obtained by this means steps 
were taken to commence operations in a systematic 
manner. As a first step it was decided that a trench 
should be cut straight across the ridges, in a direction 
which appeared to intersect the greatest number of buried 
walls or ridges, or whatever they were. 

The work of digging a trench about 5 feet wide and 
2 feet deep was started in August of this year, from the 
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Fic. 1.—FIRST POT FOUND IN EXCAVATION AT 
CAERWORGAN. 

eastern end, ina westerly direction, bearing slightly south, 
and in a few days Mr. Storrie’s enthusiasm had been 
rewarded by the appearance of fragments of pottery and 
numerous blocks of stone, which had at one time evidently 
formed part of an edifice ofsome kind. A few feet farther 
a regular accumulation of large stones, about 2 feet thick, 
was disclosed, crossing the trench at a slightly acute 
angle, and recalling in many respects the characters of a 
dry stone wall. Within about 30 feet from this, a per- 
fectly well-defined dry stone wall was encountered more 
than 3 feet thick, and running parallel to the other wall. 
About 20 feet from this wall an interment was observed 
under a large flat stone. On removal, it was found to 
consist of an urn of black pottery (now in the Cardiff 
Museum), containing charred remains, along with extra- 
neous matter fromthe surrounding soil,such as earth,worm 
casts etc. From our illustration (fig. 1.) it will be noticed 
that the urn was evidently interred with much care. It 
would seem, therefore, to have contained remains of some 
importance, and Mr. Storrie expresses an opinion that 
a tumulus formerly stood where the urn was found. In 
close proximity to this, another wall was soon exposed 
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to view, running parallel with the others, but of much 
greater solidity, being nearly 4 feet thick, and built of 
stones and mortar. Fragments of pottery, including some 
Samian (?) ware, were frequently dug up, and among 
the débris a piece of a bronze fibula. Another 70 feet 
brought the trench to another wall of stone and mortar, 
only 2 feet thick, and not running right across the trench ; 
further investigation brought an angle of this wall to 
light, and it was almost certain that some enclosed space 
had now been entered. The excavations from this point 
teemed with interest. The trench passed over the wall 
forming the angle, as noted above (being evidently the 
wall of an enclosed space), exposing 27 feet of it, when 
another wall at right angles to it was met with, and thus 
introduced a second enclosed space. In the first enclosed 
space part of a quern, or hand-mill, was dug up, whilst 
the small corner of the second enclosed space, included 
in the area cut by the trench, proved to have plastered 
and decorated walls as well as a tesselated floor ; more- 
over, human remains were exhumed here. 

(To be continued.) 

— SS 

SUBMARINE EARTHQUAKES AND 
ERUPTIONS. 

PoREQUENTLY and closely, as it is remarked in the 
Naturforscher, as the quakings of the dry land have 

been investigated concerning the manner of their occur- 
rence, their extension, and their causes, exceedingly little 
is known concerning the quakes of the sub-oceanic por- 
tion of the earth’s crust. Nothing has been ascertained 
and recorded beyond the bare fact of their existence. 
At most we may say that the so-called earthquake tidal 
waves, such as those of Simoda (1854), Arica (1868), 
and Iquique (1877), have given occasion to researches. 
But the object in view was not so much to ascertain the 
causes of the phenomena as to draw from the move- 
ment of the waves conclusions as to the depth of the 
ocean. Recognising this deficiency in our knowledge of 
the seismic action of the earth’s crust, Herr E. Rudolph, 
of Strassburg, has undertaken to collect all accessible 
records of seaquakes in a catalogue which extends to 
eighty pages. He characterises and classifies the sea- 
quakes in accordance with the variable manner of their 
occurrence and their mechanical action, and explains the 
processes on the basis of the physical laws of wave- 
motion in solids and liquids. 

This author gives the name of seaquakes to all anil: 
tions which have their origin in the bottom of the sea, 
and which, passing over to the mass of the ocean, are 
propagated as waves of elasticity. They are manifested 
to the observer by the shock which the ship undergoes, 
by a noise, and by phenomena on the surface of the 
sea, 

A seaquake is felt by the sailors as if the ship had 
run aground, and was passing over it rapidly. According 
to the intensity of the shock, it may be merely a gentle 
but strange trembling in the ship, but in stronger shocks 
heavy objects are overturned, men are flung upwards, 
and ships even dismasted. In extreme cases the vessel 
itself may be lifted or thrown on its side, though its direc- 
tion and speed are unaffected. As to the nature of the 
shock, both undulatory and succussory movements can 
be felt. 

The atmosphere is not affected in seaquakes, save that 
there occur- phenomena of sound which seem to thave 

their origin in the sea, and which have been compared 
to a rumbling, or to distant thunder. 

According to the action of seaquakes upon the water 
they are divided into two great classes. In the majority 
of cases the submarine shock passes over without exert- 
ing the least influence upon the mass of water. A 
change in the condition of the sea is not produced by 
the most intense shock in perfectly calm weather. This 
holds good alike in deep and shallow water, even along 
coasts. In some cases an ebullition was observed, and 
peculiar jets of water, like those produced by the impact 
and rebound of violent rain, were thrown up to the 
height of about fifteen inches. 

From such seaquakes Herr Rudolph distinguishes those 
which raise up the water in mighty waves in all direc- 
tions. At the same time the sea throws up abundance 
of bubbles, a roaring sound is heard in the depth, vapours 
are given off, and the water becomes distinctly hot. 

As to the duration of these seismic movements under 
the sea, the extent and the limits of the region shaken, 
and the speed of the propagation of the shock, little can 
be said, as, for the most part, each seaquake is recorded 
by one ship only. Often many shocks succeed each other 
at brief intervals, but the duration of each shock is for 
the most part very short, and prolonged agitctions are 
rare. An extensive region has been observed to be 
shaken in four cases only. The rate of propagation on 
the surface from the epicentrum was found to be 594 
metres in a great seaquake in the Bay of Bengal. 

The author attempts to explain the phenomena ob- 
served by a comparison with those produced in submarine 
blasting operations undertaken to remove a sunken rock 
in the harbour of San Francisco, and reported by the 
younger Le Conte in 1874. In this manner he very suc- 
cessfully refers the ordinary seaquakes, in which the 
surface of the sea is not disturbed, to submarine shocks. 
Those cases when huge waves are raised which dash 
upon the coasts in the manner of an exaggerated flood- 
tide are the result of volcanic outbreaks beneath the sea. 

Seaquakes have been experienced in all seas, deep or 
shallow, and in their distribution they-do not depend on 
the plasticity of the bottom. There are, however, certain 
regions in which they are exceptionally frequent, as in 
the Atlantic, in the seismic zone of St. Paul’s Rocks and 
on their eastern side, near the Azores and the Lesser 
Antilles, near the Sunda Islands in the Indian Ocean, and 
along the greater part of the coasts of the Pacific. The 
“earthquake flood-waves” are almost peculiar to the 
Pacific coasts. : 

Rudolph forms the conclusion that the frequency and 
intensity of the manifestation of seismic and volcanic 
forces at the bottom of the sea is not connected with the 
distance from active or extinct voleanoes on the dry 
land. 

If we except the few regions which are quite free trom 
seaquakes, the bed of the ocean is, as compared with the 
land, a region of intensified seismic and volcanic activity. 

Lastly, the author inquires into the causes of seaquakes. 
In four cases he shows a probable connection of seaquakes 
with dislocatory fractures, and two of these cases were 
accompanied by submarine eruptions. The numerous 
seaquakes of littoral zones he refers also to similar 
fractures. The desultory .seaquakes occurring in all 
oceans, and especially in the deeper regions, are con- 
sidered to be shocks produced by the injection of molten 
matter into the ipleisiis SHESEEIES of the deeper yee of 
the earth’s crust. ~~~ = : 
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General yszotes. 
New Minor Pianet.—Dr. Palisa, of Vienna, discovered 

another minor planet (No. 280) at 1 30 a.m. on Nov. Ist. 
The position then was, right ascension 2 h, 2 min. 46 sec. 
(decreasing 1 min. 8 sec. daily); north Polar distance, 
76 deg. 25 min. 31 sec. (increasing 1 min. daily). It is of 
the 12th magnitude. are 

Tue Micropia oF YELLOW FEverR.—Dr. G. Sternberg 
(Therapeutic Gazette) argues that the microbia of yellow 
fever, unlike the bulk of disease-germs, flourish in an 
acid medium and that alkaline medicines are most 
likely to prove effectual in its treatment. It is right to 
add that this system has worked successfully in practice. 

Grass Biowers’ Cramp.—M. Poncet (Popular Science 
Monthly) describes a peculiar deformity of the hand 
occurring among glass-blowers, and known as glass- 
blowers’ cramp. It consists in a permanent and decided 
flexion of the fingers, especially of the third and fourth 
finger of the hand, which comes on after a short prac- 
tice in glass-blowing and increases progressively. 

Tue Position oF Timpuctoo.—M. Caron, the French 
officer who recently sailed down the Niger to Timbuctoo, 
took two observations near the city, which materially 
alter the position assigned to it by Barth, and laid down 
on many maps. He deduces from these observations 
that the latitude of the city is 16 deg. 49 min. N. and 
longitude 5 deg. 12 min. W. from Paris. Barth gave 
the former as 18 deg. 3 min. 45 sec., and the latter 4 deg. 
5 min. 10 secs. epee 

New Comet.—Mr. Barnard, of the Lick Observatory, 
announces the discovery of the sixth comet of the pre- 
sent year at 1 p.m. Greenwich time on October gist. 
The.comet at that time was in Right Ascension gh. 43m. 
22s, (increasing 13 min. daily), and North Polar Distance 
105° 18’ 52’ (decreasing 9g’ daily). The physical 
appearance is described as “11th magnitude, 1’ in 
diameter, slightly elongated, strong central condensation.” 
This is the second comet discovered by Mr. Barnard at 
the Lick Observatory. ae 

RoyaL GEOGRAPHICAL SociETy.—The two first meet- 
ings this season of the Royal Geographical Society will 
be of unusual interest. At the first meeting, on Novem- 
ber 12th, Mr. H. H. Johnston, Her Majesty’s Consul on 
the West Coast of Africa, will describe some of the 
results of his recent visits to the Cameroons and the oil 
rivers. At the second meeting, November 26th, Mr. 
Joseph Thomson will give an account of his recent visit 
to Morocco. A few days later he will leave for East 
Africa, probably to be absent for some considerable 
time. Beh anc 

Sincine Sanps.—Dr. A. Julien and Professor H. C. 
Bolton (Science) have communicated to the New York 
Academy of Sciences the results of their examination of 
sonorous sands. Such sands are always clean and free 
from dust, consisting of angular or rounded granules, 
between one-third and one-half of a millimetre in 
diameter. The chemical composition is not important. 
When such sands are moistened by rain or by the tide, 
and the moisture is afterwards evaporated, a film of con- 

acts as an elastic cushion, and enables the sand to vibrate 
when disturbed. Such sands can be rendered mute by 
heating, rubbing, or shaking. 

Woop Creosote.—Captain W. H. Bixby, in the 
United States Forestry Department’s Report, greatly 
recommends crude creosote for its antiseptic properties. 
It is an efficient poison for both animal and vegetable 
life, and its tarry acids possess the property of coagu- 
lating albumen and other fermentible matters. It forms 
an excellent insecticide, and is one of the best possible 
oils for preserving timber and piles. If painted upon 
wood or metal, it preserves from wet and dry-rot, rust, 
and the attacks of insects. If forced into wood by 
hydraulic pressure, it fills all the pores, and extends its 
coagulating and antiseptic effects to the very centre of the 
block. 

Tue PreuistoRic Race in Spain.—MM. H. and J. 
Siret (Sczence) have published the results of their archzo- 
logical researches in South-Eastern Spain, and have 
traced the history of the early races inhabiting that 
country. The most ancient remains seem to belong to 
the neolithic age, the use of copper and bronze coming 
in subsequently. They fully confirm the recent view 
that in most parts of Europe the bronze age was pre- 
ceded by a copper age. At the close of the bronze age, 
the use of silver is introduced and fortified villages occur. 
The principal result is that various races occur among 
the early inhabitants. A series of dolichocephalic skulls 
has been found, with an average cranial index of 73°8 
and a long face. The nose is long and the orbit high. 
This is the exact counterpart of the northern inhabitants 
of Europe. Besides these, Jaques found a short-headed 
race also with long faces, high noses and orbits. This 
type also occurs in Northern Europe. A third race is 
also brachycephalic, but with a broad, flat face and promi- 
nent jaws, ats 

Tue Wuite Sra,—The hydrographers charged with 
an exhaustive inquiry into the depth and navigability in 
other respects of the White Sea, recently returned to 
Archangel. They began their investigations at the end 
of May inthe Bay of Onega. One party of three officers 
made a special examination of the Gulf of Soroki. 
One discovery was that of a bank 11 ft. below water-line, 
where a depth of 35 ft. was marked on the chart. As there 
is a project mooted for a canal from Onega to the White 
Sea, it is observed by the explorers that a good port at 
Soroki is essential. Several deviations were also noted 
in the channels of the rivers Corelia and Dwina. The 
former will soon be dried up, while the latter pro- 
mises to improve. A lighthouse is pronounced neces- 
sary on the island of Ki, and another is scarcely less 
needed at Cape Zetny Orlow. The reefs off Mouts- 
salma island are also badly indicated, and the lighthouse 
at Orlow would be useful as indicating their precise 
situation. In support of these improvements the fact is 
put forward that Russian ships are wrecked by hundreds 
in the Arctic seas. erie? 

Cocoanut FiprE as A DEFENSIVE WAR MaTERIAL.— 
In the last report of the curator of the Nilgiri gardens, 
attention is drawn to a new use for the refuse fibre of 
cocoa nuts. Dr. Lawson says that his attention was 
drawn to the subject by Mr. Money, a planter in the 

densed air is formed on the surface of each grain which Nilgiris, who sent him an article in the Revue des Déux 
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Mondes for August 1st, 1886, by M. de la Barriére, 
entitled, “ Batiment de combat et de la guerre,” in which 
the author described how the refuse of cocoa nut, after 
the process of retting, might be used for backing the 
iron plates of ships of war. The method of proceeding 
was to take a quantity of the powdered refuse before it 
was quite dry, and subject it to pressure, when the natural 
viscidity of the macerated cellular substance of the nut 
caused the whole to cohere and to forma plate which in 
general appearance was like a mill board, only much 
more brittle. Owing to the hygroscopicity of this sub- 
stance, if a hole be made through it, the parts adjacent to 
the puncture absorD water, swell up, and immediately 
close the orifice. Dr. Lawson got a sack of this refuse 
and made a plate 18in, square, by about #in. in thickness, 
which he placed between two boards, and then fastened 
it to one side of a box, which contained a head of one 
foot of water. A bullet half an inch in diameter was 
fired through it, but not a drop oozed out. This experi- 
ment was repeated three times with the same result. 
Then a #in. bullet was fired through the plate, when a 
few drops only made their way through. Lastly, a 
bullet nearly tin. in diameter was fired through the 
plate, when a large jet of water shot through, but in the 
course of a few seconds the stream decreased in volume, 
and in less than a minute had ceased to flow altogether. 
“Whether or not this material could be advantageously 
used for the purpose which M. de la Barriére suggested, 
or for any other purpose, is a matter worth considering, 
for, as he truly says in his article, millions of tons float 
away annually down the rivers in India.” 

MeN OF THE StToNE AGE IN CENTRAL Brazit.—Dr. 
Karl von den Steinen, the explorer of Brazil, in a recent 
lecture before the German Scientific Association on the 
state of culture of the people of the Stone Age in Brazil 
at the present day, described the Indian tribes on the 
Xingu, a Brazilian tributary of the Amazon. These 
people, he said, still belong to the Stone Age; they 
know nothing of metals, and use only stone, teeth, 
bones, and shells for their weapons, implements and 
ornaments, which they know hcw to carve with great 
artistic skill. They are now as they were in the time of 
Columbus, and have not changed in any degree since 
they were first discovered. They are, however, by no 
means savages; their customs are decent, they are 
monogamists, although there are no marriage cere- 
monies, and have the most affectionate relations with 
their children. Their mode of life is simple, but not 
barbarous, and there is not the least immodesty in their 
lack of clothing. The different tribes live in villages 
containing at the most 250 persons, near to the rivers, 
and usually some days’ journey from each other. There 
is little communication between them. They are ac- 
quainted with the notion of private property, but it plays 
no great part among them, as the difference between 
the capacity for production of individuals is of the 
smallest. Thefts are sometimes committed from other 
tribes, but not in the same village. A great hindrance 
to development is the absence of all domestic animals, 
even dogs. The people hunt and fish, and, in a certain 
degree, carry on agriculture, but this latter is most 
primitive. They regard themselves as in close con- 
sanguinity with animals ; the Bakari trace their descent 
to the jaguar, and the Trumai people, whom they hate, 
and who are expert swimmers, are believed to be a 
species of alligator, and to sleep at night at the bottom 
of the stream. The sun is to them a ball of the feathers 

of the red ara enclosed ina pot, the cover of which is 
raised in the morning and closed in the evening, and the 
other celestial phenomena are all connected in a similar 
way with the animal world. The sorcerer among them 
is a physician rather than a priest, he has no divine 
position, and indeed they have no notion of a Supreme 
Being. Soul and body are regarded as separate, for 
during sleep the latter is at rest, while the former 
wanders about at will. Hence a sleeper must not be 
awakened suddenly lest the soul should not have time 
to return. The language is not poor in expressions, and 
is scarcely narrower, says Dr. von den Steinen, than the 
speech of a German peasant in a remote place, but 
structure or system does not exist. 

Tue Pusiic HrattH.—The Registrar-General’s return 
of births and deaths for the week ending Saturday, Octo- 
ber 27th, states that the deaths registered in 28 great 
towns of England and Wales corresponded to an annual 
rate of 21°8 per 1,000 of their aggregate population, 
which is estimated at 9,398,273 persons in the middle 
of this year. The six healthiest towns were Birken- 
head, Brighton, Bristol, Derby, Leicester, and Norwich. 
The highest annual death-rates, measured by last week’s 
mortality, were, from measles, 1°4 in Leicester, 175 
in Liverpool and in Leeds, 1°7 in Huddersfield, 2:2 in 
Portsmouth, and 3°8 in Cardiff ; from scarlet fever, 1:0 in 

Leeds; from whooping-cough, 1°1 in Norwich; from 

“fever,” 1°1 in Derby, 1°2 in Salford and in Sunderland, 

1°3 in Halifax, and 1°9 in Cardiff; and from diarrhoea, 

1°3 in Brighton, 1°5 in Portsmouth, and 2°0 in Preston. 

The 47 deaths from diphtheria in the 28 towns included 

31 in London, 5 in Manchester, 2 in Nottingham, and 

2 in Halifax. Small-pox caused one death in London 

and one in Preston, but not one in any of the 26 other 

great towns. In London 2,665 births and 1,737 deaths 

were registered. Allowing for increase of population, 

the births were 184 below, while the deaths exceeded 

by 1o4, the average numbers in the corresponding 

weeks of the last ten years. The annual death-rate per 

1,000 from all causes, which had increased in the five 

preceding weeks from 15°8 to 20°0, further rose last 

week to 21°2, and exceeded the rate recorded in any 

week since the middle of March last. During the 

first four weeks of the current quarter the death-rate 

averaged 19‘1, and was identical with the mean rate in 

the corresponding periods of the ten years 1878-87. The 

1,737 deaths included 1 from small-pox, 100_ from 

measles, 25 from scarlet fever, 31 from diphtheria, 18 

from whooping-cough, 17 from enteric fever, 2 from ill- 

defined forms of continued fever, 30 from diarrhea and 

dysentery, 1 from infantile cholera, and not one from 

typhus ; thus, 225 deaths were referred to these diseases, 

being 26 above the corrected average weekly number. 

Different forms of violence caused 57 deaths ; 53 were 

the result of negligence or accident, among which were 

24 from fractures and contusions, 8 from burns and 

scalds, 4 from drowning, and 12 of infants under one 

year of age from suffocation. In Greater London 3,480 

births and 2,102 deaths were registered, corresponding 

to annual rates of 32'9 and 19°8 per 1,000 of the 

estimated population. In the outer ring It deaths 

from diarrhcea, 9 from measles, 7 from whooping-cough, 

and 4 from “ fever” were registered. Three fatal cases 

of measles and two deaths from “fever” occurred in 

! Tottenham: sub-district. 
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MARS AND ITS “CANALS.” 

(Concluded from page 453.) 

E have now to search for a rational explanation ot 
the phenomena described and figured. Not a 

few authorities, or at least authors, consider the canals 
as artificial. In their opinion these canals are immense 
engineering operations which have been executed by the 

FIG. 4—MARS AS IT APPEARED ON JUNE 12TH, 1888. 
(AFTER PERROTIN.) : 

inhabitants of Mars. All these canals, it will be per- 
ceived, form direct communication in a straight line 
between the seas, or between seas and other canals. 

Fic. 6.—SKETCH OF MARS AS IT APPEARED ON MaAy 
8TH, 1888. (AFTER PERROTIN.) 

None of them ever come to an end in the interior of a 
continent. Mars has for some years accustomed us to 
such extraordinary surprises that we do not protest 
against such an hypothesis, improbable as it may seem. 
For others the canals are gigantic rivers, but rectilineal 
rivers, passing invariably from sea to sea or from one 
watercourse to another, and never taking their rise in 
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the continents! Men of science in our day are chary of 
using the word iipossib/e, but here it almost appears justi- 
fied. The late Proctor thought that the twin canals might 
be a phenomenon of diffraction, produced when fogs are 
suspended above the beds of the rivers of Mars. But 
this hypothesis leaves unexplained the difficulty of recti- 
linear rivers passing through the continents from sea to 
sea! 

Fic. 5—MARs AS IT APPEARED ON JUNE 4TH, 1888. 
(AFTER PERROTIN.) 

M. Fizeau regards these canals as colossal crevasses, or 
chinks, in the glaciers of the planet. For him a glacial 
epoch reigns over the whole surface of the planet. The 
illustrious physicist has been led to this hypothesis by 
the presence of a dark line in the polar cap, as we have 

Fic. 7.—SKETCH OF MARS AS IT APPEARED ON May 
21ST, 1886. (AFTER PERROTIN.) 

mentioned above. This canal seems to him to be a 
crevasse, such as we find in terrestrial glaciers ; and as this 
fissure seems analogous to the other canals, these also 
would be fissures in an immense glacier. 

M. Flammarion: has shown various objections to the 
hypothesis of Fizeau. We believe we may conclude 
with him, from the melting of the snows at the poles, 
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and from the difference between the polar regions and 
the rest of the surface, that Mars is not in a state of 
glaciation. 

It may further be asked whether the system of canals 
and the great spots are sufficiently variable for this ex- 
planation. Changes have certainly been observed. In 
1881-1882 the island Cimmeria was totally separated 
from the region. Amenthes now communicates with 
this latter between Ethiops and Lake Triton. Fig. 7 
shows how M. Perrotin represented these details in 1886. 
Another change, apparently incontestable, is the enlarge- 
ment of Lake Triton in 1888. The same may be said of 
Thoth. This canal in 1886 (fig. 7) is represented only by 
a small point prolonging Lake Meeris. 

Still, these changes do not affect the grand network of 
canals. It is the same with the spots which, in their 
general configuration, are still what they were in 1659, 
when Huygens first described them in a characteristic 
manner. 

However, as Schiaparelli very justly says at the end 
of his third Memoir, “To seek to found an explanation 
of these singular phenomena upon the scanty and in- 
complete data which have hitherto been collected would 
be rashness unparalleled and reprehensible. Yet we 
may notice that a tendency to gemination or doubling is 
manifested also in another manner on the surface of 
Mars. The division of Lake Ismenius, and that which 
separates Lake Niliacus from Mare Acidalium, seem to 
be instances of gemination. In like manner the exist- 
ence of two bays of the Sinus Sabzeus (Dawe’s forked 
bay) and the two Atlantides belong to the same category 
of phenomena. 
We may add some further details, such as the parallel- 

ism of the Sea of the Syrens, of the Cimmerian, the 
Tyrrhenian, and the Adriatic Seas ; that of the Atlantides, 
of Cimmeria, Hesperia, Ausonia, and the lands of 
Japhet, Deucalion, and Pyrrha. 
We even find two countries in Mars which seem to be 

copies one of the other. The Great Syrtis corresponds 
to the Gulf of Pearls, the Nilosyrtis to the Indus, the 
Astusapes to the Hydaspes, the Phison to the Jamuna, 
the Typhonius to the Hydraotes, the Horn of Ammon to 
the Promontory of the Aromes, Ginotria to the region of 
Pyrrha, Libya to the land of Deucalion. We may say 
that Tempe is modelled after Elysium, Styx corresponds 
to the sea Acidalium, Cerberus to Nilokeras, Eunostos 
to Nilus, Hybleeus to Ceraunius, Galaxias to Issedon, 
Cyclops to Ganges, Antaeus to Hydraotes. 

What should we say if we could be transported to 
Mars, and on observing the earth through a powerful 
instrument, could see, instead of a single Europe, two 
European continents, each exactly of the same form, 
traversed by rivers so identical that the two continents 
seemed copies the one of the other ? 

A. M. F. Serly says, “ Never was a mystery more 
profound, an enigma more extraordinary, submitted to 
the human intellect.” 

Professor Holden, in a paper entitled Physical Observa- 
tions of Mars, made during the Opposition of 1888 at the 
Lick Observatory, published in Gould’s Astronomical 
Journal, denies the existence of these double canals, but 
as it seems impossible that so many skilled observers 
should have been deceived, we await, with great interest, 
the observations which will doubtless be made during 
the favourable opposition of 1890-1892, as they will 
probably assist in clearing up the mystery attached to 
these markings. 
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.does net depend on the nature of the metals. 

THE CONDUCTIVITY OF A 
VACUUM. 

De E. EDLUNG has recently replied in Wiede- 
man’s Avnalen to the memoir of Dr. Foeppl on the 

electro-conductivity of a vacuum. He decidedly con- 
tests the cogency of Foeppl’s experiments. His views 
are the following : Foeppl surrounded a spiral composed 
of glass tubes, and containing air highly rarefied, with a 
spiral of copper wire, through which a powerful electric 
current was transmitted. With this combination Foeppl 
was unable to recognise an induction-current in the glass 
spiral, whence he concluded that the highly rarefied air 
was not capable of conducting electricity. 

Edlund cannot accept this conclusion. He writes : 
“Tt is proved experimentally that the electro-motive 
force excited in metals by voltaic or magnetic induction 

This law 
holds good also for conductors of the second order; at 
least, it has been experimentally proved in the case of 
solutions of sulphate of zinc. The question now arises 
whether the same law extends to gaseous bodies—a 
question which has hitherto received no answer. Elec- 
trically, gases behave in a quite different manner from 
conductors of the first and second orders. In such con- 
ductors the potential difference between two points 
is proportional to the resistance between these points 
multiplied by the strength of the current. In gases, 
on the contrary, this difference is independent of the 
strength of the current. In metallic and liquid con- 
ductors the resistance is inversely as the Section, 
but in gases it is equally great, whether the 
section is larger or smaller. Hence it appears very 
hazardous to ascribe to the constant of induction for 
gases, the same value as that for solid bodies, in 
default of any evidence, whether theoretical or experi- 
mental. Yet Foeppl’s conclusion is based upon such an 
assumption. 

Moreover, Foepp! calculates the strength of the current 
according to Ohm’s formula, which is not valid for gases. 

In favour of the conductivity of a vacuum, Edlund 
cites the fact that the strength of a current remains 
unchanged when the distance of the electrodes is in- 
creased from 1 to 30 centimetres. Further luminous 
phenomena can be elicited by influence in highly rarefied 
air, when the resistance decreases progressively to the 
utmost rarefication. The negative results obtained by 
Foeppl are due to the fact that the induction-constant of 
gases is too minute, as also that the electro-motive 
force of 5,000 volts which he calculates is non-existent. 

—S aS 

THE TWINKLING OF THE StTars.—According to Ciel et 
Terre, in all parts of the sky the scintillation is strongest 
in winter and weakest in summer. In every season of 
the year it is more marked in the north than in 
other directions. Exceptin summer, it is stronger in the 
east than in the south and the west. The mean intensi- 
ties of scintillation corresponding to the four seasons 
follow regularly the variations of their mean tempera- 
tures. 

Deep Sea Fisuinc.— M. Fol (Comptes Rendus) has 
attempted to fish at the depth of 800 metres by sending 
down nets fitted with tubes charged with phosphorescent 
sulphide of calcium. Unfortunately, the pressure had 
broken almost all the tubes, and the experiment has thus 

miscarried. M. Fol proposes to renew the attempt. 
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Matural PWistory, 

NATURAL SUCKERS. 

AttHouGH we do not meet with it among the mammals 
or the birds, the sucker in some of the lower forms 
of life is of considerable importance, not only in 
the capacity of a weapon, but also in that of an 
organ of locomotion, as well as of a means by which 
locomotion may be checked. Thus, to adduce but one 
example in illustration of each method of employment, 
the suckers of the cuttle-fish are weapons of offence, 
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air-pump, the more powerful and effective by reason of 
its employment under water. And all these manifold 
suckers are entirely under the control of their owner. 
The principle upon which they are constructed is very 
simple. ‘‘ The adhesive disc itself,” says Rymer Jones, 
“is composed of a muscular membrane, its circumference 
being thick and fleshy, and in many species supported 
by a cartilaginous circlet, so that it can be applied most 
accurately to any foreign body. In the centre of the 
fleshy membrane is an aperture leading into a deep 
cavity, at the bottom of which is placed a prominent 
piston, which may be retracted by muscular fibres pro- 
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those ot the gecko render possible the employment of 
the limbs under unusual circumstances, while a similar 
organ in the gobies serves as an anchor, by means of 
which its possessor may defy the fury of the waves. 
And in each of these cases the construction of the sucker, 
and of the apparatus connected with it, is well worthy 
of examination. 

Let us take, in the first place, the tentacles of the com- 
mon octopus, or poulpe, by means of which it seizes its 
victims, and drags them closely and more closely to its 
body, until its strong curved beak can be plunged into 
their flesh. Each of these tentacles is studded with an 
array of no less than one hundred and twenty pairs of 
suckers, every one of which constitutes a most perfect 

vided for the purpose. No sooner, therefore, is the cir- 
cumference of the disc placed in close and air-tight con- 
tact with the surface of an object, than the muscular 
piston is strongly drawn inwards, and, a vacuum being 
thus produced, the adhesion of the sucker is rendered as 
firm as mechanism can make it.” 

In some of these singular animals the ordinary 
suckers, powerful as they are, do not seem to be suffi- 
cient, and are reinforced by others of a different character, 
situated upon two additional tentacles. Each of these 
bears a strong and sharp hook, which is forced deeply 
into the flesh of the victim by the mere pressure of the 
sucking-disc, and thus the sucker practically consists of 
two wholly distinct weapons, each of a highly formidable 
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character. This structure is especially noticeable in the | was consequently obliged to sustain the weight both j of 
Onychoteuchis. the pail and the water. The ventral fins of the gobies 

And there is another point connected with these addi- 
tional tentacles which must not be overlooked, for each 
is provided witha small group of adhesive discs of the 
ordinary character. And for this reason: Sometimes a 
victim is seized which, although it cannot break away 
from the hook-armed suckers, yet struggles so violently 
that it cannot be drawn sufficiently near to the body for 
the employment of the beak. In such cases both the 
long tentacles are brought into use, and, adhering closely 
together by means of the simple sucking-discs at their 
extremities, supplement one another, just as we ourselves 
employ both arms to drag to us an object which neither 
alone is sufficiently strong to move. And after the 
victim has been drawn up for a little distance, the shorter 
tentacles also are employed, and its doom thus sealed. 

These singular suckers—those of the simple kind, that 
is—combine in themselves all three of the functions 
referred to at the commencement of this paper, for not 
only are they employed as weapons, and weapons of the 
most formidable character, but they are also used both in 
locomotion and as anchors by which their owner may 
cling to a rock or stone. 

What the precise function of the sucking-disc of the 
Remora (Echeneis remora) may be is still altogether 
unknown; but it is nevertheless a most singular piece of 
mechanism. Lying on the upper surface of the head, it 
consists of a number of flat, bony laminee, arranged side 
by side very much after the manner of the laths of a 
Venetian blind, and capable of being raised or depressed 
at the will of their owner. The edge of the disc itself is 
soft and fleshy, and when this is placed in contact with 
any smooth surface, and the laminze are depressed, a 
vacuum is formed, causing the fish to adhere so tightly 
to its hold that scarcely any amount of force will detach 
it. In this manner the fish will affix itself to whales, 
turtles, sharks, and many other of the larger inhabitants 
of ocean, being carried by them for immense distances 
through the water, apparently in total ignorance of its 
presence. 

This strange sucking organ would appear to bea 
modification of the first dorsal fin, the bony laminz by 
which the vacuum is caused exactly corresponding in 
number to the spines. But as regards the object of its 
presence we are altogether in the dark. It cannot be 
merely an aid to locomotion at the expense of other fish, 
etc., for the remora is a good swimmer, and is at least as 
swift and active as are many of its fellows; and there 
Seems to be no reason why it should wish to pass 
through the water with unusual speed. Nor does it 
appear to find any difficulty in procuring food, for when 
a specimen is killed and examined its stomach is nearly 
always full. Possibly the disc is employed as a means 
of defence, the fish attaching itself, when in danger, to 
some creature of far greater size, and thus putting itself, 
as it were, under protection. We donot know. One 
would think, from its highly developed condition, that the 
organ in question must have some special function, but 
of what nature that function may be has so far passed 
the wit of man to ascertain. 

The Discoboli, or quoit-fishes, are provided with a 
somewhat similar sucker upon the ventral surface of the 
body, formed by a modification of the ventral fins, and 

capable of holding so firmly that one of these fishes 
which had affixed itself to the bottom of a pail of water 
still retained its hold when lifted by the tail, though it 

are modified in very much the same manner. 
The lamprey possesses an excellent sucking organ in 

its mouth, and employs it not only for mooring purposes 
when the current is strong, but also for removing stones, 
etc., from the spot in which it wishes to lay its 
eggs. And the leech, although so widely removed in 
the zoological scale, has a mouth of very similar character, 
but armed with teeth capable of penetrating the skin of 
any animal to which it may affix itself. 

The suckers upon the foot of the gecko, which termi- 
nate each of the toes, are employed solely as aids to 
locomotion, enabling their owner to ascend a perpendi- 
cular wall, or to creep head downwards across a ceiling, 
with perfect ease and safety. And thus the animal is 
able to capture its insect victims under conditions which 
would place them in almost absolute safety from all 
other foes. Something of the same kind we find in the 
feet of the house-fly and its allies, but in these true 
suckers are wanting, and the flat disc of the foot adheres 
to a wall or ceiling merely by reason of a strongly 
glutinous fluid which it secretes; and, as the feet are 
lifted obliquely, they can be removed from their hold 
without the slightest difficulty. 

Quite an array of true suckers, however, we’find in 
the anterior feet of the male great water-beetle (Dyticus 
marginalis). These are of two kinds, two large ones 
being situated upon the foot itself, while the re- 
mainder, which are very numerous and much smaller, 
are set at the extremities of slender foot-stalks, and 
look something like inverted mushrooms. Upon the 
intermediate feet, also, there are a few of these suckers, 
although the basal joints of the tarsi are not swollen into 
large fleshy pads, as are those of the front pair. In the 
female insect they are altogether wanting. 

Finally, we have examples of the sucker structure 
in the bases of sea-anemones, by means of which they 
attach themselves to rocks, and also in the “feet” of 
to such molluscs as the limpet, which can cling so firmly 
their hold that it is very difficult indeed to remove them. 

It will be noticed that in the great majority of cases 
these natural suckers are possessed by aquatic creatures, 
to which they would obviously prove more useful than 
to those living upon dry land; for the employment of a 
sucker under water signifies not only the atmospheric 
pressure of fifteen pounds upon the square inch of 
surface, but also the pressure caused by the water itself. 
And it also follows that the greater the depth at which 
they are employed, the greater the force involved. Thus 
the cuttle fish is able to hold creatures which in the air 
above would easily break away, and the remora to with- 
stand force which, were it lifted from the water, would 
suffice easily to drag it from its hold. But the suckers even 
ofsuch creatures as the gecko are tolerably powerful, and 
cannot be detached save at the expense of some little 
force. 

Episte Brrps’ Nests.—Mr. Steere, a traveller in the 
Philippine Archipelago, in the course of a paper in the 
American Naturalist, descriptive of the central islands ot 
the group, refers to certain caves in the Island of Gui- 
maras where edible birds’ nests are found. The bird 
which builds these nests is a species of swallow or swift, 
and the caves are not found opening on the sea, but far 
inland where the cavities are covered by vegetation. 
Guided by an old Indian whose livelihood was obtained 
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by gathering nests, and provided with a torch of native 
gum and another of the ribs of cocoa palm leaves, Mr. 
Steere started forthe caves. After half an hour’s rapid 
tramping through the steep, rocky valleys, he came to a 
low ledge of rock, 8 feet or ro feet high, covered with 
vines and bushes, at the foot of which was a black hole, 

just large enough to crawl through, leading down into 
the earth. After lighting the torches, the party crawled 
on hands and knees down a steep, rocky, narrow passage, 
the channel of a stream in the rainy season. It was 
simply a rift in the rocks, produced, perhaps, by an 
earthquake. Gradually all light except that from the 
torches disappeared, and when about 100 feet below the 
ground and several hundred from the entrance, the 
weak, faint twittering of little birds as they flew about 
overhead was heard. When the Indian raised his torch, 
shallow hollows were seen in the roof of the cave, in 
which, partly supported by the sides, were the little cup- 
like nests. They were pure white in colour, made of 
little fibres interwoven with each other, and were still 
soft and damp. It was surprising how the birds ever 
found out a place so far from the light, with a dry face of 
rock and suitable depressions, or how they could build 
the nests in such utter darkness. A second cave, not 
far off, was entered by a kind of well, and the curious, 
faint noise of the birds underground is described as 
“more like the sounds spirits make than the notes of 
anything earthly.” Near the mouths of the caves were 
rougher nests, built also of the same edible gum, and 
said to be those ot birds who gave warning of danger 
to those within. The young frequently attach their 
nests to those of their parents, and the same nest is 
used year after year. In these caves the nests are 
collected and sold to the Chinese in Ho Ho. It should 
be added that the caves here described by Mr. Steere 
are of quite a different character from the far-famed 
Gomanton caves in British North Borneo, which are the 
principal source of the supply of edible birds’ nests. 
These stupendous caves are quite open, and are as lofty 
as a cathedral aisle, so that the nest-gatherers have con- 
structed ladders and galleries of rattans to reach the 
nests in the roof. A curiosity of these caves also is that 
they are inhabited by myriads of swallows by night and 
of bats by day, the latter swarming out in clouds as the 
former swarm in, and vice versa. 

Tue Great Lacewine Friy.—This beautiful insect, 
which is known in scientific parlance as Osmylus chrysops, 
is the largest of the British Planifennia, which includes 
the lacewing flies, scorpion flies, and stone flies, generally 
called true neuroptera (Weuroptera genuina). They are 
principally distinguished from the Pseudo neuroptera (the 
dragon flies, day flies, and the white ants, etc.) on 
account of their metamorphoses, which are complete or 
perfect, while in the latter they are imperfect. The 
insect under consideration measures about an inch and 
a half to two inches in expanse of its wings, which are 
beautifully veined and reticulated with a few brownish 
patches in different places. Its general appearance much 
reminds one of a small Anthori, or Myrmelion, several 
species of which abound on the Continent. The Osmylus 
chrysops is generally a local insect in this country, occur- 
ring only in the vicinity of streams, particularly in 
woods. It usually flies during the sunshine, which is 
not universally the case with lacewing flies. About half a 
century ago this species was considered such a rarity 
that the price for it in dealers’ shops in London was 

half a sovereign for a pair. A very excellent illustration 
of this interesting insect is given in Donovan’s “ British 
Entomology.” 

SortInG CotourED Woors WHEN BLINDFOLDED.— 
Under this title a correspondent of Science writes: Your 
reviewer considers that the experiments of Professor 
Fontan, in which a hypnotised subject sorted coloured 
wools with his fingers when his eyes were completely 
covered, are simply incredible. It is true that they are 
so hard to believe in that a single instance can produce 
scarcely any eftect at all, but they cannot be considered 
as absolutely incredible in view of the fact (?) that 
Professor Vitus Graber has shown fhat so thick-shinned 
an animal as the cockroach reacts to colours when his 
antennee have been removed and his head has been covered 
with a thick coating of black sealing-wax. 

Tue Great Skua.—Twelve eggs of the great Skua 
(Lestris catarractes) known as the Bonxie, were recently 
exhibited in a shop window in Kirkwall. The bird is 
believed to be nearly extinct. The eggs are a light 
brown, with dark chocolate spots ; length of eggs, 23 in.; 
breadth at broadest part, 2 in. This bird is known to 
breed nowhere in Scotland but in Foula, near the Shet- 
land Isles, and there they are very scarce. 

Horse Protectinc a Goat.—The following remark- 
able illustration of the sagacity of the horse comes from 
the Birmingham Mail. A man named Gilbey, a coal 
dealer and haulier, rents a field adjoining Gillot:-road, 
Edgbaston, in which a horse and goat have been in the 
habit of grazing. Recently a gang of young roughs from 
the Icknield Port Road have amused themselves by throw- 
ing stones at the goat, and some of the more cowardly of 
the ruffians beat it with a stick. Whenever the goat has 
been attacked in this way the horse has always raced to 
its rescue, and a few days ago he seized one young rascal 
by the collar and flung him over the hedge into the road. 

Tasmanian EartHworms.—Mr. Morton, at a meeting 
of the Royal Society of Tasmania, exhibited some 
splendid earthworms ranging from 2 to 3 feet in length. 
They are considered to be of a new species, and probably 
to represent a new genus. 

THE Ecce or THE Ecuipna.—Mr. A. Morton (Royal 
Society of Tasmania) gives an elaborate account of the 
anatomy and ontology of this curious animal, confirming 
Mr. Caldwell’s description, and showing that in 1849 the 
aborigines were perfectly aware that the Echidua pro- 
duced eggs. The egg is described as being three-quarters 
of an inch in length. 

An EtcHtH Sternat Ris.—Dr. Lamb, of the United 
States Army Medical Museum (Science), has observed in 
anumber of human specimens an eighth rib, the cartilage 
found below the seventh rib being fully developed 
into an eighth rib, This abnormal (or reversionary ?) 
phenomenon occurs, as far as Dr. Lamb has observed, 
among negroes. One case has been found in a Red 
Indian. 

THe PeERIoDIcITY oF Insect Ravaces.—Mr. A. H. 

Swinton has pointed out that the years notable for 
swarms of locusts are identical with those when the 
sun-spots are at a minimum. 
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Meviews, 
Proceedings of the Royal Society of Edinburgh. Session 

1887-88. No. 126. 

In the Chairman’s opening address we observe the 
statement that the library of the Society is ‘“ the most 
complete collection of its kind in the United Kingdom ; 
more complete even than that of the Royal Society of 
London.” 
We observe with pleasure the creation of a Victoria 

Jubilee Prize by Dr. Gunning. This prize is to be 
awarded every three years for scientific research, either 
done during the past three years, or to be conducted 
during the three years ensuing. 

Referring to the defective state of the Edinburgh 
Observatory, the speaker regretted that work similar to 
that which is now being done for the southern heavens 
at the Cape Observatory is at present not in hand either 
at Edinburgh or London. 

Mr. Piazzi Smyth calls attention, with particular 
reference to the service of the Edinburgh Observatory, 
to the scanty remuneration awarded to scientific servants 
of the British Government, in comparison with the 
salaries allotted to mere “ quill-drivers.” In an adver- 
tisement the salary of £100 yearly is offered to a second 
assistant astronomer at the Royal Observatory at Edin- 
burgh—who, in addition, is to be chosen, not rebis gestis, 
but by the absurd scheme of “ open competition ”— 
whilst in another announcement appearing on the same 
day, £250 yearly, rising to £600, is offered to each of 
two junior clerks in the Colonial Office ! 
We find here the second part of ‘Researches on 

Micro-Organisms, including ideas of a new Method for 
their Destruction in Certain Cases of Contagious Disease,” 
by Dr. A. B. Griffiths, F.R.S.E. 

In this most valuable memoir, the author draws the 
following conclusions, which seem legitimate inductions, 
from the facts described. It has been proved beyond 
doubt that microbes are the real cause (we add here, 
“ direct” or ‘(indirect ”) of certain contagious diseases. 
In many cases these microbes are capable of being 
destroyed by various germicides. Therefore, by further 
investigation, we ought to find a germicidal remedy for 
such terrible scourges to humanity as consumption and 
syphilis. The vitality of Bacillus tuberculosis is consider- 
able, and it is capable of being dried up in the atmo- 
sphere for many weeks without its vitality being 
impaired. It is even capable of being disseminated by 
envelopes coming from phthisical patients. The electric 
current destroys the vitality of certain microbes. The 
soluble zymoses secreted by living microbes are capable 
of being destroyed by germicidal agents. The germi- 
cidial agents used for injection must not produce 
poisonous actions upon the blood and tissues, yet they 
must be powerful enough to destroy the vitality of the 
microbes and their spores. 

Professor R. Wallace communicates a memoir on the 
“Colour of the Skin of Men and (Lower) Animals in 
India.” 
_The author notes that in India, cattle, sheep, pigs, 

buffaloes, and horses, whatever the colour of their hair, 
have black skins, and of this fact he seeks the explanation. 

— SS 

_ New Fisre FROM THE STALK OF THE Cotton PLANT.— 
According to Science, the stalk of the cotton plant yields 
a fibre fit for all the uses to which henip is put. 
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Abstracts 
of Papers, Wectures, etc. 

LIVERPOOL SCIENCE STUDENTS’ ASSOCIATION. 
THE opening meeting of the winter session of this Asso- 
ciation was held at the Royal Institution on the roth ult., 
After the introductory business had been concluded, 
Mr. F. P. Marrat exhibited a case of specimens from his 
fine collection of agates, and described the various modes 
of formation of these beautiful silicious minerals. 

Miss E. N. Wood next gave a résumé of the botanical 
work of the summer session, which had been fruitful in 
the acquisition of several floral rarities by those members 
who attended the various field meetings. 

The President (Mr. Osmund W. Jeffs) then delivered 
the annual address, alluding in the first place to the 
work already accomplished by the Association, and 
indicating several directions in which its future vigour 
and usefulness might be developed. The study of 
biology was referred to as possessing a wide range 
amongst the natural philosophies. It was the vazson 
@étre of the naturalist, and interested alike the student 
of to-day and of the long past. There was scarcely a 
spot which did not yield some vestige of the presence, 
at some time or other, of that active principle called 
“life,” and a study of this science opened our minds to 
some of the highest and most reverential ideas of which 
the human intellect was capable. Anthropology, or the 
natural history of the human species, also deserved care- 
ful study, for the furtherance of which special facilities 
existed in Liverpool, where the different racial types 
from all quarters of the globe met together; and closely 
connected with this was archzeology—the science of 
ancient things—a kind of via media between anthro- 
pology and what was generally classed under the term 
of “history.” Both in connection with this subject and 
with natural science much assistance could be obtained 
by students from the admirable collections displayed in 
the Free Public Museum. There was a growing feeling 
that a museum should be something more than a store- 
house of curiosities; it should be a more direct means 
of conveying knowledge. Viewed in this light, the 
educational value of a museum became much enhanced, 
a fact which doubtless had its share in inducing the local 
authorities to open the Public Museum on Monday even- 
ings. The remainder of the address dealt with the 
geology of the Cheshire hills. The subject of the origin 
of hills and mountains had lately received renewed 
attention at the hands of geologists, with the result that 
one more magnificent conception had been added to the 
list of geological theories. The author of the new theory 
was Mr. T. Mellard Reade, F.G.S. Discarding the old 
hypothesis that mountain ranges were caused by con- 
tractions of the crust following upon a shrinking nucleus 
—a hypothesis which on mathematical grounds was 
demonstrated to be insufficient—Mr. Reade urged local 
expansions in those parts of the crust subject to a rise 
of temperature through sedimentation. In the limits of 
an address it was impossible to do justice to Mr. Reade’s 
theory, which was borne out by an exhaustive series of 
original experiments, but it was suggested that a refer- 
ence to the work itself would convince students of the 
importance of the physical effects pointed out by the 
author. Our local hills were rather the result of denuda- 
tion acting upon little disturbed strata of the triassic 
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age. The President remarked that the observer of 
scenery could not fail to be interested in the question 
of the origin of our hills. For the history of their forma- 
tion they must look to those physical operations slowly, 
but surely, changing the form of the earth’s surface. 
The older theories of violent upheavals could now no 
longer be admitted. The history of the opinions held 
regarding denudation was then traced from the early 
“cataclysmal school” to Lyell’s marine theory, and the 
more modern views of the sub-aérial geologists (really 
the result of Hutton’s teaching in 1795, the application 
of which has long lain dormant), who had shown that the 
ordinary operations of rain, rivers, and ice—slow in pro- 
gress, but constant in action—were sufficient to account 
for the formation of hills and valleys, without having 
recourse, on the one hand, to violent disturbance of the 
Strata, or, on the other hand, to exclusively marine 
action. The theory of escarpments and of longitudinal 
and transverse valleys was then touched upon, and local 
instances cited in illustration. A line of escarpment 
extends from Overton Hill, above Frodsham, to Helsby 
Crag. The steep sides face the north-west, the gentle 
slopes of the hills being in the direction of the “ dip” 
of the rocks. A miniature instance of a “transverse 
gorge” is also seen here. The scarped faces of the 
Peckforton Hills, so prominent a feature in the 
scenery of the district, were shown to be due to ordi- 
nary sub-aérial operations, aided by faults which have 
brought down the hard keuper basement beds, leaving 
the softer beds of the upper bunter exposed to denuding 
influences. The softer rock being more rapidly worn 
away, the hard keuper rock falls down. This process 
can be seen in action. In many places on the hills the 
uppermost keuper beds overhang the bunter rocks, of 
which the slopes of the range are composed. The 
important influence of faults in modifying the shape of 
the ground was explained, but the speaker opposed the 
theory that valleys always coincided in direction with 
faults and fissures in the crust of the earth. Referring 
to the marine theory of denudation, which some writers 

had brought forward to explain the origin of these 
escarpments, it was pointed out that the hills of Peck- 
forton present all the features of escarpments due to sub- 
aérial denudation; and when that was known to be 
sufficient to produce the effects which we now see there 
was no necessity to bring to our aid supposed prevalent 
winds or extraordinary powers of marine breakers. In 
considering the origin of surface features, it should be 
remembered that the existing configuration cannot have 
been of long duration, geologically speaking. The pre- 
sent surface is connected with former systems of hills 
and valleys, which (if only they could be reconstructed) 
would help us to understand how the existing outlines 
attained their shape. Since the deposition and upheaval 
of the triassic rocks, immense masses have been removed 
from the surface, the shape of which must have con- 
stantly been altered, so that the original lines have been 
lost for ever. Some geologists are apt to forget this, and 
they construct maps to show the positions of land and sea 
during various periods of the earth’s history upon evi- 
dence which is insufficient to entitle them to pronounce 
so positively on what is a purely speculative matter. 
The hills of Wirral were then described, including 
Storeton Hill (famous for its labyrinthodent footprints), 
Bidston Hill, Flaybrick Hill, and on the other side of the 
peninsula Thurstaston Hill, where there is another 
instance of an escarpment the formation of which can 

be seen in progress. Near the top of the hill a well- 
defined band of hard quartzose rock is seen. Under- 
lying this is a bed of soft sandstone, which is rapidly 
worn away, and in course of time a further scarped face 
will be apparent, resembling those of Delamere and 
Peckforton. Thurstaston Hill is intersected by numerous 
faults, to which may, in all probability, be attributed the 
isolation of that rectangular block of sandstone to which 
archzeologists have given the name of “ Thor’s Stone.” 
In was pointed out, in conclusion, that the district around 
Liverpool was not so devoid of geological interest as 
many supposed. In geology there was still much to be 
learnt, and there were many difficulties yet to be ex- 
plained. It was only by the patient observation of ever- 
acting nature that they could hope to decipher the past 
physical history of the earth; and when they reflected 
upon what the energy and labour of their local workers 
had already accomplished they might rest undisturbed 
by conflicting theories, and look forward with increased 
confidence to the discoveries of the future. 

LIVERPOOL GEOLOGICAL SOCIETY. 

THE annual meeting of this Society was held on the gth 
October, in the small lecture-hall at the Royal Institu- 
tion, the presidents, Mr. H. C. Beasley, in the chair. 
After the transaction of preliminary business, the usual 
balloting for the Council took place. The President (Mr. 
Beasley) and ex-President (Mr. G. H. Morton, Tes do 
not retire this year. The remaining officers elected for 
the ensuing session were—Vice-President, Mr. F. P. 
Marrat ; Hon. Treasurer, Mr. E. M. Hance, LL.B. ; Hon. 
Secretary, Mr. W. Hewitt, B-Sc., and members of the 
Council, Messrs. J. J. Fitzpatrick, C. Ricketts, F.G.S., 
T. Mellard Reade, F.G.S., O. W. Jeffs, and the Rev. S. 
Gasking, B.A. 

The President, in his annual address, dealt in a very 
graphic and interesting manner with the geology of the 
district around Liverpool. After congratulating the 
Society on the work of the last twelve months, he pro- 
ceeded to show that a large number of unsolved questions 
relating to our local geology awaited the attention ot 
members of the Society. There was, he said, nu ground 
for the statement so often expressed in the past that the 
neighbourhood of Liverpool afforded few features of in- 
terest to those whose aim it is to investigate the strata 
upon which we live. On the contrary, Liverpool formed 
an admirable centre for geological field work, and was 
especially rich in facilities for the study of the glacial 
and post-glacial beds and the phenomena connected with 
them. In the triassic strata of Lancashire and Cheshire, 
again, there were abundant opportunities for studying a 
series of formations about which a great deal has been 
written, but which presented many points of interest 
still comparatively unworked. Referring to the paucity 
of remains of animal or plant life in the triassic rocks, 
the President counselled further and more minute 
investigation of the keuper strata, with a view to the 
discovery of the fossilised remains of the bones of those 
Saurians and other animals whose footprints are found 
recorded in the rocks at Storston and many other places 
in the district. So far no remains of the animals them- 
selves had been found in local strata nearer than 
the keuper sandstone of Shropshire. With regard 
to the bunter rocks, there was little hope of any such re- 
mains being found. A question which had been agitat- 
ing physical geologists for some time was that of the 
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origin of the new red sandstone. The beds, as developed 
around Liverpool, might be divided into four divisions— 
marine, estuarine, lacustrine, and riverine; and some 
points recently brought forward by Professor Bonney 
would seem to indicate that many of the bunter rocks 
may not have been deposited in deep water. Through- 
out the pebble beds the pebbles are of a peculiar cha- 
racter, being well rounded, and usually differing entirely 
in composition from rocks of local origin. At a section 
exposed on the west side of Hilbre Island a conglomerate 
bed of remarkable character was found, many of the 
pebbles in which appeared to have been derived from 
the carboniferous rocks. There had recently been some 
difference of opinion expressed as to the age of this bed, 
which the survey regarded as a part of the bunter, 
though it had lately been classed as a basement bed of 
the keuper. The speaker invited the attention of mem- 
bers to this interesting section, and proceeded to refer to 
several local indications of sandstone beds having been 
accumulated as zolian deposits by the action of wind. 
Attention was also drawn to the strata as exhibited at 
Flaybrick Hill, where the junction of the lower keuper 
and the upper bunter is well developed. The address 
concluded with an appeal for members to take advantage 
of the many opportunities constantly occurring in the 
opening of new railway and canal cuttings, borings for 
water, and other sections, a careful study of which would 
frequently be found to throw new light on what has been 
previously learnt as to the stratigraphy and physical 
features of the country around our own homes. 

NEWCASTLE SOCIETY OF ANTIQUARIES. 

Ar the meeting held on Oct. 31st, the Rev. Dr. Bruce 
presiding, 

The Chairman called attention to Hodge’s account of 
the Abbey Church of Hexham. He said that he had 
long been acquainted with that very beautiful structure, 
the Hexham Abbey Church, which was one of the finest 
specimens in England of the early British style, a style 
which to his mind was better adapted for the construc- 
tion of places of worship than any other. This very 
interesting structure had met with one who could really 
reveal to them its beauties. In the work he had men- 
tioned they had very magnificent drawings of this very 
elaborate structure, and an account of all the beauties of 
it which would afford to any one who studied it an 
amount of interest and instruction that could rarely be 
met with. He did not believe there was any architec- 
tural structure in Britain that was so well and so fully 
described both by letterpress and by plates as this one, 
and he was glad to say that the work was the work of 
one of their members. He would strongly recom- 
mend every architect and every antiquary to get a copy 
of it. 

Mr. John Philipson read a paper on Vitality of Mummy 
Wheat and Seeds taken out of the Wrappings of Egyptian 
Mummies. He said: It may be remembered that at 
the monthly meeting of our society on September 28th 
last year, some conversation which passed between the 
chairman and the late Captain Robinson came near 
reviving the far-famed controversy respecting the 
germinating possibilities of mummy wheat, in the same 
manner that it had been renewed by Professor Judd at 
the Geological Society, early in the summer of 1886. I 
confess toa more than ordinary interest in the subject, 
as I was aware of some instances of reputed mummy 

wheat having been successfully grown in our own 
locality ; but as I am not one of those who venerate the 
story simply because it is old, I set to work to collect 
such evidence as might explain two problems that 
presented themselves, viz.: 1st. Would seeds retain 
their germinating powers during a period of 2,000 or 
3,000 years? and 2nd, have plants ever been raised 
from such seeds? The whole matter turns upon the 
character of the seeds which have been discovered in the 
folds of mummy wrappings. I have ample proof that 
plants have been raised from such seeds not only in the 
south of England, but in this neighbourhood, and it only 
remains for the spurious or genuine nature of these seeds 
to be decided to set the matter at rest. It is, of course, 
impossible to obtain absolute proof in such a matter; but 
there are those who have not hesitated to assert that the 
Arab, with his characteristic cunning, has placed modern 
seeds within the folds of the mummy cloths. Nothing 
s easier than to make a declaration of this kind, Crafty, 
though he may be, the Arab would not take this trouble 
until he knew that there was something to gain by it— 
z.¢,, until he had heard of the finding of genuine seeds, 
and the interest evoked by their discovery. There were, 
however, three cases in which the receptacles—two 
sarcophagi and a vase—could not possibly have been 
tampered with, and the knowledge of these instances 
have encouraged me to follow up the subject, with the 
result that I am able to lay before you what I consider 
sufficient evidence to prove that what is known as 
mummy wheat has been raised from seeds more than 
2,000 years old. Mr. Philipson then entered in detail 
into the evidence referred to. 

CAMBRIDGE ANTIQUARIAN SOCIETY. 
At the meeting held on the 29th of October, Professor 
A. Macalister, M.D. (President), exhibited some specimens 
of Roman pottery found in the excavations made for 
building purposes in the Madingley Road. The most 
perfect of these was a fragment of Samian ware with a 
figure of a deer. Nearer the surface a silver halfpenny 
of Edward III. was found. Most of the pottery was 
found in a pit of black earth, evidently the trace of an 
old excavation in the gault. 

Mr. J. W. Clark exhibited a skeleton of a Red Deer 
(Cervus elaphus), lately mounted by his assistant, and 
placed in the Museum of Zoology and Comparative 
Anatomy. The bones were found in December last in 
a deposit of peat at Manea, on the estate of William 
Wiles Green, Esq., who kindly presented them to the 
University. This skeleton is the largest, of a full-grown 
animal, yet found in a complete state, measuring four 
feet from the ground to the top ot the dorsal spines. A 
skeleton of an adult Scotch stag, exhibited by the side of 
it, measured only three feet four inches. 

The President remarked that the late Professor Jukes 
described and figured in the proceedings of the Geological 
Society of Dublin a skeleton of a red deer of unusually 
large size from Bohoe, Co. Fermanagh, and with fourteen 
pairs of ribs. Another very large red deer skeleton 
from Co, Limerick is in the National Museum of Dublin. 
Mr. Green mentioned that a bronze coin of Vespasian 
had been found in the immediate vicinity of the deer- 
bones, and invited members of the Society to come and 
co-operate with him in investigating the spot. 

The Rev. E. G. Wood read an elaborate memoir upon 

the University at Stamford. 
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Hicusury Sociat Guitp.—On October 3oth the first 
lecture delivered in London on the “ Perfected Phono- 
graph” was given under the auspices of this guild by 
Sir Albert K. Rollit, LL.D., F.R.A.S., M.P. The 
Rev. Dr. Allon presided, and amongst those present 
were Colonel Gourand and Mr. Hamilton (representing 
Mr. Edison. The lecture was illustrated throughout 
by interesting and successful experiments in acoustics, 
with sensitive and manometric flames, microphones, 
telephones, various phonographs, etc. Sir Albert, after 
sketching the career of Edison, and explaining the prin- 
ciples which Edison had practically applied in the in- 
vention of the phonograph, said it was in 1877 that the 
Magnificent step had beentaken which had led to the 
evolution of the new instrument. Its purpose was to 
register the different vibrations produced by speech, 
and to reproduce the words in correspondence with 
the registered tracings. Phonograms would become, 
he did not doubt for a moment, a matter of ordinary 
correspondence through the penny or parcels post. The 
phonograph as a medium of correspondence was always 
audible and legible. One could not say the same of 
personal handwriting. Immense possibilities were 
opened up by the belief of Edison that there would 
ultimately be a combination of the telephone and 
phonograph with which they would have a messenger or 
clerk who could make no mistakes. 

Essex ARCHOLOGICAL Soctety.—On October 26th the 
members of this Society paid a visit to Coggeshall. Mr. 
G. F. Beaumont exhibited a number of Saxon relics found 
at Kelvedon in March last. These included a knife, a 
fork prong, hair pin, ring, and hinge, all highly oxidised, 
together with a small Saxon javelin head and a straight 
sword heavily embossed with the rust ofcenturies. Mr. 
Beaumont also exhibited a small bronze Virgin and child ; 
a square red drain pipe, possibly as old as a Roman 
aqueduct, found near St. Nicholas’ Chapel, Coggeshall ; 
two cinerary urns, and a weaver’s shuttle. Major Hamilton 
produced two handsome stone axes, found near Kelvedon. 
Mr. G. F. Beaumont followed with an interesting descrip- 
tion of relics which have been found near Coggeshall and 
Kelvedon ; after which Major Hamilton referred to the 
many Roman remains which have been found near 
Rivenhall Church and on Crane’s-hill, between Witham 
and Kelvedon.—Major Hamilton said recently, at Braxted, 
he saw a lady executing some needlework, the pattern of 
which had, she stated, been copied from that of the tiled 
pavement in Prior Cranden’s Chapel at Ely. He recog- 
nised that the pattern corresponded with that of the 
pavement in the Pilgrims’ Chapel at Little Coggeshall. 
Now, he found that about the 13th century the Bishop 
of Ely came to Coggeshall to settle some dispute about 
tithe, and he probably carried back with him to Ely some 
of the pavement of the Pilgrims’ Chapel. It was a 
Cistercian pattern, plain, and with little ornament. 

PuysicaL Society oF Giascow UNIVERSITy.—At a 
meeting held on October 26th Mr. G. G. Henderson, 
M.A., B.Sc., read a paper on ‘‘ The Determination of 
Molecular Weights,” in which, after referring to the well- 
known methods, he directed special attention to the 
important researches of Raoult on the Jaws governing 
the freezing-point of dilute solutions, the outcome of 
which is a new process for determining molecular weights, 
which is of almost universal application to organic sub- 
stances. The great value of Raoult’s method lies in the 

fact that by its application it is now possible to deter- 
mine the molecular weights of substances whose charac- 
ter renders a determination of vapour density impossible 
—the carbo-hydrates, for example. The process is based 
on Raoult’s general law of congelation—viz., “If one 
molecule of any substance be dissolved in one hundred 
molecules of any solvent the freezing-point of the latter 
is lowered 1°63° C.”—and is a very simple one, involv- 
ing the use of no complicated apparatus. Till reeently 
chemists have not given this discovery the attention 
which it deserves, though it is, without doubt, one of 
the most important additions to the supply of physical 
methods applicable to chemical research since the enun- 
ciation of the law of Dulong and Petit. 

BristoL Microscopicat Society. — The forty-fifth 
annual meeting was held on October 5th, when the 
following officers were elected: Dr. Harrison, president ; 
Professor Leipner, F.Z.S., and Mr. E. B. L. Brayley, 
F.R.M.S., vice-presidents; Mr. C. K. Rudge, hon. 
librarian; and Mr. H. A. Francis, hon. secretary. The 
retiring president, Dr. Hudson, Pres. R.M.S., in his 
annual address, congratulated the Society upon its 
flourishing condition, and also read a letter of thanks from 
the Bath Microscopical Society to the Bristol men for the 
great assistance rendered to Bath on the occasion of the 
soirée given to the British Association. Several mem- 
bers exhibited rare and interesting specimens, Mr. C. K. 
Rudge showing discs of Liparis Montagni and Cyclopterus, 
also epizoa of dogfish, Mr. F. W. Stoddart a section of 
wall of subcutaneous abscess in glanders, Mr. Brayley 
a very rare mite, Glyciphagus plumiger, and Dr. Hudson 
a very rare rotifer, Esplanchna ebbesbornii, found only 
near Salisbury, England, and at the Botanical Gardens, 
Sydney, Australia. 

Tue Leeps Natura.ists’ CLuB aND ScIENTIFIC Asso- 
cIATION.—At the meeting on October 22nd the subject of 
the evening—“ Plant Structure ”—was entered upon, 
under the chairmanship of Mr. F. W. Branson, F.C.S., 
who gave some account of the structure of Prlularia 
globulifera, an interesting cryptogamous plant, the repro- 
duction of which is effected by spores. The sporocarp 
and the macrospores and microspores were very beauti- 
fully shown in section, as was also the structure of the 
stem, and attention was called to the species as being 
the only British one possessing both classes of spores. 

LreyBurRN LITERARY AND SCIENTIFIC SocieTy.—On 
October 19th this society held its annual meeting. The 
president, Mr. H. Arthine, sen., occupied the chair. 
The secretary (Mr. F. Potter) produced his report, which 
stated that during the past session nineteen papers were 
given embracing different subjects, while in the previous 
session only twelve papers were read. The meeting 
then elected Colonel Wray, hon. president; Mr. H. 
Arthine, sen., president; Mr. W. Horns, F.G.S., vice- 
president ; Rev. P. K. Bircham, Mr. C. Horner, and Mr. 
L. Paisley, members of the council; Mr. H. Horne, 
treasurer ; and Mr. F. Potter, secretary. 

Orp Kirxpatric NaTURALIST AND ANTIQUARIAN 
Society.—A very successful conversazione was held by 
this Society on October 26th. 

THE BRADFORD PHILOSOPHICAL SociETY.—On October 
25th the session of the Bradford Philosophical Society 
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was inaugurated with a lecture by the president, Mr. A- 
R. Binnie, on “‘ Heat in Relation to Coal.” 

Liverpoot NATuRALISTS’ Fie.D Crtup.—On October 
26th this club held a conversazione which proved a 
great success, Amongst the exhibits were two yellow 
love-birds, shown by Mr. William Cross, and some living 
Longicorne beetles. De 

LIvERPOOL GEOLOGICAL FIELD CLass.—On October 27th 
the members of this class, under the guidance of Mr. 
Lomas, lecturer on geology at the University College, 
and Mr. H. C. Beasley, President of the Liverpool 
Geological Society, visited Wallasey and Poulton. 

IsLE oF Man Naturat History anp ANTIQUARIAN 
Society.—At the monthly meeting held on October 11th, 
Deemster Gill, the President, read his report, as 
delegate, of the British Association meeting at Bath. 
The question of publishing a quarterly report was con- 
sidered, and a list of Manx land and fresh-water shells, 
taken by Mr. Lionel E. Adams, was read. 

FatmouTtH Naturatist Society.—The annual con- 
versazione in connection with this Society was held in the 
Town Hall, Falmouth, on Monday, October 2oth. 

KIDDERMINSTER.—Sir R. S. Ball delivered a lecture on 
“Comets and Shooting Stars,” in the Town Hall, on 
October.29th. 

SDSS 

AUSTRALIAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 

We abstract from the columns of the Sydney Morning 
Herald the following report of the proceedings :— 

SecTion A.—ASTRONOMY, MATHEMATICS, PHYSICS, AND 
MECHANICS. 

In this section Mr. R. L. J. ELLERY, F.R.S., F.R.A.S., presided, 
and delivered the presidential address on Zhe Present Position of 
Astronomical Knowledge. After a very exhaustive review of the 
solar system and the wonders of the universe, he said, —‘‘ Owing 
to the nearness to which the planet Mars often approaches us, and to 
the earth-like character of its telescope appearance, it naturally 
presents a most interesting study to the astronomer. It is seen to be 
marked out as if in continents and seas, the marking often appear- 
ing as if obscured by clouds. Very considerable changes in the 
features have been observed from time to time, and recently appear- 
ances as of narrow channels or canals have been seen, which have 
changed and split, and been joined by cross-channels. These 
observations have been dilated upon by popular scientific writers, 
who have suggested that the canals and channels are the work of 
martial inhabitants for irrigation or other great engineering purposes. 
The writers must have imagined stupendous works by stupendous 
beings, when canals and irrigation channels are as wide as the 
Mediterranean Sea. The mapping of Mars has been pushed to a 
minuteness that many astronomers cannot follow, but the soaring 
imagination of one popular writer brooks no bounds, and where we 
have canals and artificial channels this year we may discover barges 
and steamboats next. My own experience leads me to regard many 
of the drawings and speculations concerning the martial surface as 
being a little in advance of ascertained facts, It is undoubtedly 
very earthlike in character, and it is very probably nearer the same 
stage (as regards cooling) of our planet than any other. It also 
appears to be endowed with an atmosphere often cloud-laden, 
obscuring the features of the planet’s surface. We wait for increased 
powers of observation at the future near approaches of this planet 
for further developments. The most interesting fact in connection 
with this planet is the comparatively recent discovery by Hall, in 
1877, in America, of his two satellites, whose existence had not 
hitherto been even suspected. The remarkable features of these 
bodies are their nearness to the parent planet, their smallness, 
and their rapid motion. They have been named Deimos and Phobos 

(fear and panic). Phobos is only 3,760 miles, and Deimos 12,500 
miles, from Mars’ surface. The former goes round the planet in a 
little over seven hours and a-half, and latter in about thirty hours 
and a-quarter. The actual dimensions can only be estimated from 
light measures, which give diameters of about nine and eleven miles. 
Some very important suggestions by Mr. Norman Lockyer, upon 
the classification of heavenly bodies, and I may almost say a new 
theory of the universe, have been laid before the scientific public 
through the Royal Society of London. In brief, it may be stated 
as follows—Space is a plenum of meteoric matter. All self- 
luminous bodies in the celestial spaces are composed of meteorites 
or meteoric vapour produced by heat from condensation of meteor 
swarms due to gravity. He assumes some at least of the meteoric 
matter to have orbital motion. Some may be in motion, some at 
rest, but all visible evidence of this matter appears as stars, comets, 
or nebulz, between which no distinction can be made on physical 
grounds. Visibility is brought about by collisions of meteoric 
particles, and according to the profusion or sparseness of the 
meteoric particles in space where collisions occur by intersection of 
orbits with matter at rest, or with bodies in other orbits, we have 
nebulz of the several kinds, comets, nebulous stars, and even con- 
crete stars themselves. This may be called the meteoric hypothesis, 
and as the conception has for its foundation a mass of indisputable 
facts, the result of long and laborious research with the spectroscope 
in the laboratory, compared skilfully and patiently with facts, 
revealed by spectroscopic examination of all classes of celestial 
objects, I can but regard it as a most important step in physical 
astronomy, destined, I believe, to mark a new epoch in the science. 
The idea that meteoric matter or bodies pervade all space is not 
in itself a new one, for when we consider, accepting Professor 
Newton’s estimate that twenty million meteorites fall to our earth 
daily, it is evident that space is, astronomically speaking, full of 
them. Nevertheless, by the same calculation by which Professor 
Newton arrived at the foregoing number, he ascertained their sparse- 
ness to be such that the meteorites must be 250 miles from each 
other in space. As regards the effects of collision of meteorites, 
the speed of visible meteors can be measured, and it is reckoned to 
be at an average thirty miles a second. If then the specific heat of 
the material of which they are composed be “10, the increase of tem- 
perature when their motion was arrested by a full collision would 
amount to 2,700,000 degrees centigrade, steel being fluid at 2552° 
Fahrenheit.” 

Mr. W. SUTHERLAND read a paper on The Law of Molecular 
Force, and in this paper he further discussed the hypothesis already 
discussed in the Phzlosophical Magazine, viz. :—That molecular 
bodies attract one another with a force varying inversely with the 
fourth power of the distance between them. 

He also read a paper on Molecular Refraction. This paper was 
devoted to the question of showing that the formula of the English 
physicist Gladstone for the connection between the index and the 
density is the best formula yet proposed, and it had-a theoretical 
foundation. 

Mr. H. C. RusSELL read a paper on Contributions to the History 
of Astronomy in Australa. The paper was a long and exhaustive 
research into the records of the past, and gave facts and figures 
relating to the astronomy and meteorology of the early observers. 
He also read a paper on A Proposed Method of Recording Varia- 
tions in the Dtrection of the Vertical. 

Professor THRELFALL read a letter which had been received 
from Professor Rucker in relation to the effect rocks containing iron 
had upon the magnet. 

Some discussion took place, which was closed by Professor 
Threlfall remarking that he did not consider the subject of very 
great importance, as people did not ‘* steer” by the compass when 
on land. 

Mr. GRAYDON read a paper on Zhe Diurnal Variation of 
Atmospheric Pressure and Wind. 

Professor THRELFALL also read papers on The Measurements of 
High Resistances, and on Galvanometers Suitable for the Purpose. 
M'*Arthur Pollock on the Clark Cell as a Means of Obtaining 
Standard Currents, and on its Application to the Construction of a 
Graded Galvanometer for the Prince Alfred Hospital. 

SECTION B.—CHEMISTRY AND MINERALOGY. 

This section met under the presidency of Professor Black, who 
delivered the presidential address dealing with general chemistry in 
relation to education, and contended that chemical knowledge 
should be taught in all branches of education, especially in the 
higher schools. In this respect a great improvement might be 
made from a practical point of view. 

The first paper read was on Butterine as an Article ot Food, 
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by Mr. CHarites A. SmiTH, F.I.C., F.C.S. An interesting 
discussion followed, in which the president, secretary, and Mr. 
Pond took part. 

Mr. JOHN MINGAYE, F.C.S., assayer to the Mines Department, 
read a paper on Descovery of Tellurium in New South Wales, in 
certain Bismuth Ores, found near Captain's Flat. 

Mr. Pond announced the fact that he had found tellurium in 
New Zealand in the year 1885, in silver ores, through the sugges- 
tion of Sir James Hector, in examining some minerals. He 
thought that Mr, Mingaye had omitted to note the date of the 
discovery. 

Dr. Lergius suggested that a paper on Mr. Pond’s research 
would be valuable, and this was promised for a future meeting. 

Mr. HAMLET read a paper, in the absence of the author, by 
Mr. Epcar HALL, F.C.S., of the Sunny Corner Silver Mine, on 
Silver Smelting, Rich Silver Mattes, and their Treatment, and on 
Kernel Roasting. 

Mr. Ponp, in discussing the paper, said that if the section had 
done nothing more than produce this one paper it had done 
valuable work. He thought the matter was so important and the 
treatment so original that it ought to be published in the proceed- 
ings. A lengthy discussion followed, in which the secretary, Dr. 
Rennie, Dr. Leibius, and the president took part. 

Mr. W. A. DIxson read a paper on Some Considerations in 
regard to the Formation of Coal. He said that the examination of 
some coal from New Zealand and the other colonies had led him 
to the conclusion that the chief differences in coals were due to the 
original formation of the vegetable of which they were composed. 
The best /g270-cellulose was largely composed, originally, of resin 
from vegetation, and cannel coal, appeared to be derived from adzfo- 
cellulose mixed with Ligno-cellulose. 
A paper was also read by Mr. HaMLETT, for Mr. F. Ratte, on 

Some Mears of Popularising the Study of Crystallography. 
Other papers read were :—On The Occurrence of Silver in the Lodes 

of the Cape Colville Peninsula, Thames, No. 2, by Mr. Pond, 
Government Analyst, Auckland, New Zealand. Ox the Dissolved 
Matter contained in Rain Water collected at Lincoln, New Zealand, 
by Mr. George Gray, F.G.S. Ox the Origin of Vetn-Gold and the 
Growth of Nuggets, by Professor Black. A Contribution to the 
Solution of the Problem—How Gold came into the Reefs ? by Mr. J. 
R. Don, M.A. (1) Wotes on the Proposed Chemical Laboratory, 
University of Sydney,(2) Notes on Some New South Wales Minerals, 
(3), Wotes on Moss Gold, by Professor Liversidge, M.A., F.R.S. 
Gold, zts Formation in our Reefs, with Notes of some of its Newly- 
Dis covered Reactions, by Mr. W. Skey. Notes on the Composition of 
New South Wales Fahlerz and Embolite, by Dr. G. S. Mackenzie. 
Bibliography of the Chemistry of Indigenous Australian Vegetable 
Products, by Mr. J. H. Maiden, F.L.S , F.G.S.; On the Action of 
Nepean Water on Tubes and Bowler Plates, by Mr. Hamlet. 

SECTION C.—GEOLOGY AND PAL#ONTOLOGY. 

The President, Mr. JAck, F.G.S., delivered his presidential 
address on Some Salient Features in the Geology of Queensland, He 
said that it seemed to him that some vague term, such as ‘‘ Devo- 
nian,” would best express the present state of their knowledge of a 
great part of the region hitherto regarded as ‘‘paleozoic.” Their 
know’edge was extremely fragmentary, for it had been shown that 
formations of widely different dates may, under similar conditions 
of disturbance and’pressure, assume the same lithological character- 
istics; one portion, for instance, may be a goldfield and another 
part a coalfield. He thought they would have to look for help in 
unravelling the structure of Queensland to the workers in other 
lands and to such meetings as the present. 

Mr. S. H. Cox, F.C.S., F.G.S., read a paper on The Develop- 
ment of Mining in Australasia. He said that as regards gold, by far 
the greater returns had been obtained from alluvial deposits. In 
early days, when alluvial gold was easily got, the deposits in some 
cases were surprisingly rich, The large returns in Victoria during 
the period from 1852 to 1862 were of gold almost exclusively 
alluvial. In those days men squandered their money in a reckless 
manner. There was one instance on record of a man having his 
horses shod with gold when a successful member of Parliament was 
brought into the town, The same individual was reported to have 
spent £200 in drink for the men every time he visited the claim. 
The copper ores, which had hitherto been worked in Australia, 
appear to have been always associated with rocks of the Silurian 
age. From a productive point of view, the collieries were no doubt 
steadier-paying mines than the metalliferous ones, although there 
were no sensational returns; nor was the value of the coal raised so 
high as would be anticipated by the stress which is frequently laid 
upon the value of the coal-mining. industry. Australia was essen- 
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tially a mining country, and was a place where all classes of ores 
are to be found. It was a country which offered every inducement 
for the further development of its resources. There was no doubt 
that they had every source of wealth, but the future of Australia 
was very largely dependent on the minerals raised. There was, 
perhaps, no part of the world where the valuable ores are so evenly 
distributed throughout the ground, but the success of the mining 
industry would greatly depend upon the skill that is brought to bear 
upon the extraction of the mineral and the treatment of the ores. 

Mr. A. W. Howitt read a paper on the Aetamorphic Rocks of 
Gippsland, His deductions were to the effect that the rocks referred 
to were clearly connected with the vast earth movements which 
occurred at the close of the Silurian age. 

The Rev. J. E. TENIsON-Woops read a paper on the Desert 
Sandstone of Australia, He said that the term ‘‘ Desert sandstone ” 
had been loosely applied in Australasia. He considered that the 
whole formation belonged to the tertiary period, but differed much 
in point of age. 

Mr. T. W. EpGEWorTH DAVID read a paper on the Orzgzn of 
the Laterite in the Vegetable Creek District of New South Wales. 
He said that the term “laterite,” as used, is defined as a rock con- 
sisting of silicate of alumina and peroxide of iron. The colour is of 
a prevailing brick red, passing into ocherous, and the rock shows 
every gradation from a soft ferruginous clay, resembling lithomarge, 
to a hard pisolitic ironstone. Laterite is found in New South 
Wales, associated with the basalts and auriferous and stanniferous 
gravels of the tertiary age. Mr. C. S, Wilkinson has described this 
rock as ‘a sandy concretionary ironstone, which sometimes assumes 
a pisolitic structure.” At Emmaville, in the Vegetable Creek 
district, the laterite has a thickness of from a few feet to qo ft., and 
occurs in oval patches from half-a-mile to two miles wide, situated 
chiefly at the sources of the lava sheets, and forming the material of 
which a number of small basaltic craters are composed. Some of 
these craters retain so much of their original shape as to leave no 
doubt as to their true nature, while others have suffered so much 
from denudation as to preserve no vestige of their original crater 
rings. In two places at Vegetable Creek cavernous spaces 24 ft. 
high and several chains wide were found to separate the under 
surface of the laterite from the underlying decomposed basalt. 
These are compared to the lava caves at Laurel Hill, near Tumbe- 
rumba, New South Wales, and to those described by Darwin in 
islands of the Galapagos Archipelago. The conclusion is that the 
greater part of the laterite is an altered basalt tuff belonging to 
the earlier basalt eruptions, of Eocene age, or possibly to a time 
intermediate between that of the older and newer basalts. That 
water has played an important part in altering the tuffs, and 
possibly in redistributing them is proved by the occurrence, though 
exceptional, of small fragments of plants intermixed with the laterite, 
and of lenticular beds of limonite occupying local depressions on 
its surface. 

Papers were also read by Professor Tate, on the Secondary Rocks 
of Lake Eyre Basin, The Census of the Older Tertiary Fauna of 
Australia, and Glacial Phenomenain South Australia ; by Mr. H. 
T. L. Brown, on the Mesozoic Plains of South Australia ; by Pro- 
fessor Hutton, Ox the Rocks of the Thames Goldfields, U.L.; by Mr. 
F, W. Edgeworth David, B.A., F.R.G.S., on Mécropetographical 
Notes on some of the Hydrothermal Rocks of New South Wales, and 
On the Copper Shales of the Passage Beds between the Hawkesbury 
Series and the Upper Coal Measures of New South Wales ; by Mr. 
H. T. Wilkinson, J.P., on The Geology and Physical Geography of 
Norfolk Island; by Mr. T. Mitchell, on Zhe Geological Sequence 
of the Bowring Beds. Other papers were read on On the Advisa- 
bility of Establishing a Mining Institute in New South Woles, 
especially from a Geological Point of View, by Mr. F. Ratte ; Ox the 
Discovery of Fossils at Rockhampton, by Mr. James Smith, F.G.S. ; 
How Far can Australian Geologists safely Rely upon the Order of Suc- 
cession of the Characteristic Genera of Fossil Plants of a far Distant 
Region, in the Determination of the Order and Relationship of 
Australian Terrestrial Formations? by Mr. R. M. Johnson, F.L.S. ; 
On Certain Boulders met with in the Beds and Reefs of the Gympie 
Goldfield, by Mr. W. H. Rands; and On Metamorphism, and the 
Rocks of the Bathurst District, by Mr. W. J. Clunies Ross, B.Sc. 

Section D.—BIOLoGyY. 

The President, Professor RALPH TATE, F.G.S., delivered the 

presidential address, taking for his subject Zhe Influence of 

Physiographic Changes on the Distribution of Life in Australia, 

The address consisted of an account of the influence of certain 

changes in the conformation of the land, and the distribution of 
land and water with concomitant and resultant changes of climate 
which have probably taken place in the later geological periods on 
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the distribution of life, both plant and animal, on the surface of the 
continent. He traced more particularly the distribution of the flora 
over the various regions, and sought to account for its present 
peculiarities by reference to such changes in the level of the land and 
the like as seem to have taken place since the Cretaceous period. 
He pointed out the fallacy of the idea popularly entertained that 
there was evidence of the existence in Tertiary times of an extension 
of the sea through Central Australia, the Tertiary beds of that region 
bearing evidence that they were not of marine but of lacustrine 
origin, containing remains of fresh or brackish water or land ani- 
mals, but of no marine forms. He showed that this region was, at 
the time when other parts further south were subjected to the action 
of glaciers, a region of great rainfall and consequent formation of 
great valleys and great accumulations of fluvialite deposits. He 
followed out the effects of these conditions and of various oscillations 
of climate which Australia had undergone in more recent periods in 
determining the leading peculiarities in the geographical distribution. 

The first paper read was one by Mr. W. M. Ham tet, F.I.C., 
F.C.S., Onthe Action of Metallic Salts in the Development of Asper- 
gtllis nigrescens, Certain samples of bread submitted to Mr. Ham- 
let for analysis were found to be densely crowded with the hyphae 
and conidia of a mould-fungus—Asferp7llus nigrescens -and, on 
analysis, a small quantity of zinc was found in the bread, to the 
presence of which, probably derived from galvanised iron tubs or 
vessels used in the baking, the specially active growth of the mould 
was ascribed. 

Dr. Jos—EPH BANCROFT, of Brisbane, read a paper and gave a 
demonstration of the respiration in the roots of shore plants that 
inhabit the undrained mud-banks of the coast of Queensland. It 
appears there is a remarkable organ that springs up from the 
roots of avicennias covered with circular. pores. The pores throw 
off flakes of white corky cells. This action of the plant opens up air 
communication with the pithy roots, that live permanently in foetid 
mud. These organs he calls ‘‘ breathers.” They are 18 in. high 
in Avicennia and in Sonneratia, brought from the Johnson River by 
Dr. Tom Bancroft, are upwards of 6ft. in length, and 6in. in dia- 
meter, tapering to a point. The breathers never throw out leaves, 
but when wounded will become forked. In Brugueira, another 
shore plant, knees are thrown up on which lenticels are developed. 
Mangroves show lenticels on their many-legged stems. The Swamp 
cypress of the Southern States of America throws up knees which 
are cut off and used for buckets. Dr. Bancroft believes the function 
of the cypress knees will be found analogous. Roots of the shore 
plants were immersed in water, and on air being forced through them, 
it appeared in bubbles at all the lenticular apertures. Dr. Bancroft 
is of opinion that gardeners will profit by the understanding of the 
value of these lenticels being kept clean and free from lichenous 
growth on the stems of their fruit-trees. 
A lengthened discussion, in which Mr. Tyron, of Brisbane, Pro- 

fessor Baldwin Spencer, Professor Anderson Stuart, and the Pre- 
sident took part, then followed on the nature of these lenticular 
cherie: and the office they performed in the economy of the 
plant. 

Papers were read by Mr. Arthur Dendy, M.Sc., F.L.S., bearing 
the following titles: Preliminary Notes on the Structure and De- 
velopment of a Honey Sponge (Stelospongus flabelliformis) ; Oz the 
Minute Anatomy of an Australian Land Planartan. Papers were 
also communicated by Mr. W. J. M‘Kay, B.Sc., on 7he Development 
of the Pineal Eyein some Australian Lizards; by Mr. A. Fletcher, 
B.Se., On a Myxosporidium infesting Australian Frogs; by Mr. 
W. A. Haswell, M.A., D.Sc., On the Striated Muscular Fibres in 
nuertebrates and in the Muscular Tissue of Peripatus. 

Section E.—GEoGRAPHY. 

The section met under the presidency of the Hon. John Forrest, 
C.M.G., Commissioner for Crown Lands of Western Australia. 
The President did not consider it advisable on this occasion to con- 
fine his remarks to a particular geographical subject, as is usual in old- 
established societies, as he thought a few general observations on sub- 
jects within the wide scope of the geographical section of the Asso- 
ciation would be more useful on the present occasion. He pro- 
ceeded to remark on the territorial divisions of Australia, and made 
a graceful allusion to the work of explorers who have passed away. 
He made a plea for the systematic teaching of Australian explora- 
tion in our schools, and what more useful work would there be than 
teaching the rising generation the way in which the Continent we 
live in and love so well has gradually been opened up to the enter- 
prise and commerce of the world. After briefly, but eloquently, 
describing the changes which civilisation has wrought in Australia 
within the space of the past 100 years, the question might arise in 
our minds as to what Australia would be like in another century, 

and that such thoughts should stimulate us to great exertions. The 
old way of travelling by cart and coach has given way to the rail- 
way, and the old way of shepherding our stock is fast disappearing ; 
in fact, our present ways are not the old ways; and so it must be 
with the work of exploration. The old way must be superseded by 
the new ; no longer must it be the love of adventure, and the fascina- 
tion of discovering new mountains and new rivers, but our aim must 
be to examine and map the treasures of the earth. The man of science 
must now with care and with skill, and with slow but sure steps, 
follow on the steps of the early geographical traveller, and the pro- 
secution and accomplishment of this great work be commended to 
the Governments and people of Australasia. Asa rule, expeditions 
have been badly provided, have received but scant encouragement, 
and have had but small Government support: It therefore has 
frequently happened that fertile tracts of country have remained 
unknown and unutilised for-years, just because a Government has 
not had sufficient knowledge and enterprise to have it examined and 
reported upon. As far as pastoral pursuits are concerned, the 
enterprise of the squatter |has done good and lasting work. The 
question of federation must also occupy attention. At present the 
people of Australia were in many respects as foreign people to 
one another. 

Papers were also read by Mr. James Stirliug on the Physiography 
of the Australian Alps ; by Six Edward Strickland on Emin Bey ; 
by Mr. H. G. M‘Kinney, M.E., on Zhe Rivers of New South Wales; 
by Mr, James Panton, P.M., on Supposed. Further Traces of Leich- 
hardt ; by Mr. G. S. Griffiths, F.G.S., F.R.G.S., on Antarctic Ex- 
ploration the Duty of Australasia; and by Sir Edward Strickland, 
K.C.B., F.R.G.S., Epztome of the State of our Geographical Know- 
ledge of Australasia. 

SECTION G.—ANTHROPOLOGY. 

Dr. A. CARROLL delivered his presidential address on the Move- 
ments of Races from Asiato Americaand Australia, The paper dealt 
with the little progress hitherto made in the progress of anthropo- 
logy in Australasia or the Pacific since the entrance of the Spaniards 
to these regions ; how little true advancement has been made in the 
study of the Pacificislanders in comparison with the peoples of other 
regions, and their ancient history, especially the Egyptians, Baby- 
lonians, etc, ; the movements in High Asia 4,000 years ago of the 
various races and mixed peoples; the reactions of these upon the 
Davidians, the “ Kush,” and the various Babylonian colonisers and 
Syrian peoples, and the obliteration of the “ Kush,” who were after- 
wards absorbed by the “ Shemites,” etc. ; the earlier natives of China 
—the “Mon,” the “Lo,” the ‘‘ Yun,” the “ King,” the “‘ Mao ”— 
some of whom were long before this immigration civilised nations ; 
the quarrels of the Aryans, their separation, their advance towards 
India and to Media, Persia, etc.; the introduction of their dialects, 
myths, poetry, hymns (as the ‘‘ Rig” and other ‘‘ Vedas ”), their 
native worship and their sun, etc. ; myths and the families of these ; 
and the history of the races of the world to the present era. 

Mr. J.J. WILD read a paper on Zhe Outline of Anthropological 
Sczence, which he explained was a new science developed by the 
intense intellectual activity of the roth century. It was the science 
of man, and had led to a series of most surprising discoveries of the 
pre-historic race. The instruments of discovery had been the pick 
and the spade in turning over the soil of Italy, Greece, Syria, and 
Egypt. In all the terrible catastrophes which had overwhelmed 
man he had always come forward in a higher type of humanity and 
rising toward the higher destiny. 

The Rev. G. PRATT read a paper on The Genealogy of the Sun and 
an Ancient Samoan Legend, which described the intercourse between 
the inhabitants of heaven and earth, and related the uplifting of the 
sky. 
Among the other papers were: A Comparative View of the 

Customs of the Papuan and Malay Races of Polynesia, Rev. S. 
Ella ; Some Neceties of Expression in the Languages of the New 
Hlebrid:s, Rev. J. Copeland, M.A. ; Maori Avt, Mr. A. Hamilton; 
Notes on the Last of the Tasmanian Aborigines, Hon. Dr. Agnew. 

SEcTION H.—SANITARY SCIENCE AND HYGIENE. 

Dr. BANCROFT, of Brisbane, delivered the presidential address, 
choosing for special reference the various hygienic aspects of 
Australian life. The many difficulties with which sanitary science 
had to contend were referred to, especially the slowness of the 
recognition of its paramount importance. He then adverted to the 
question of longevity, and pointed out that while these warmer 
countries are favourable in many respects to long living, the death- 
rate among children under the age of five was rather startling. He 
then proceeded to remark upon certain conditions of life which may 
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have influence in the production of such a result. If, he continued, 
“this high rate of infantile mortality is to be reduced, more care— 
at least in Queensland—will have to be taken in improving the 
dwellings.” The improvements suggested were in the direction of 
increased size, and of improvement in the corrugated iron roof by 
duplication with suitable intermediate packing so as to diminish 
the extremes of heat and cold, which are permitted by the single 
roof. Then the planting of trees to moderate the aridity of the air 
was 2dvocated, and it was pointed out that though sanitary science 
can do little to mitigate the severity of climate, it ought at least to 
guide the choice of healthy sites for habitation. The hygienic con- 
ditions of country life were next touched upon, and the character- 
istics of a favourable site were described. The question of milk 
was next considered, and the value of substitutes referred to. 
Simple measures for the reduction of the house-fly nuisance attested 
by the author’s experience, were given, as well as for other insect 
pests. - The difficult questions of sewage and nightsoil disposal 
were also treated of. Dr. Bancroft warmly invited the attention of 
botanists to the problem of the cultivation of soil fertilised by sew- 
age, when the fertilising agent so greatly exceeds the necessities of 
the land itself, and he himself indicated some probably valuable 
lines of cultivation. The vexed question of the mode of dissemi- 
nation of typhoid came next for attention. The principles laid 
down may be thus summarised. The European idea of the spread 
of typhoid, almost entirely by sewage infection of drinking water, 
comes far short of the facts as we know them here. 

SECTION J.—ENGINEERING AND ARCHITECTURE. 

This section was presided over by Professor Kerney, of Melbourne. 
It was opened by a paper on Zhe Deep Drainage System of 
Adelaide: Its Results and Mistakes, by the Hon. Dr. Allan 
Campbell, M.L.C., Adelaide. The paper elicited a considerable 
discussion, as the question is one in which the public interest in 
Sydney and Melbourne at this moment is deeply centered. Pro- 
fessor Warren ; Mr. Jones, hydraulic engineer ; Hon. Dr. Garran, 
M.L.C. ; Mr. Helmsley, and others, took part inthe debate. In 
the maj: xity of instances the views put forward by the writer were 
endorsed by the speakers. The suitable situation of Adelaide for 
economical drainage was pointed out, its previous unsanitary state 
detai'ed, and the assertion was made that it is now the cleanest, and 
has the lowest death-rate of any of the Australian cities. Mortality 
returns were given to show this. A description, from an engineer- 
ing point of view, was given of the system, and also a detailed account 
of the result when the system was first brought into operation. It 
was here where the writer pointed out the rock on which the system 
split, and which had led not a few sensible people in Adelaide to 
declare, in that new country, a great practical blunder had beer com- 
mitted. The ventilation of the street sewers was so imperfect that 
a greater nuisance appeared to have been created than the one the 
system was intended to remove. It was pointed out that the use of 
the “boundary” or ‘‘disconnecter ” trap divided the system, so far 
as its ventilation was concerned, into two parts—the one next the 
street sewers unventilated, the other next the dwelling-houses 
ventilated by what the writer called the principle of through venti- 
lation. The latter had never given rise to any annoyance, while the 
former was an unmitigated nuisance. Improvements on this portion 
of the system had to be made, and the principle of through ventila- 
tion partially applied. The result had been so satisfactory that 
Dr. Campbell claimed that the same principle should be applied 
throughout, and the only means of doing this was to abandon the 
use of this “‘disconnecter” or ‘‘ boundary” trap. The object of 
this trap is to bar the way of foul sewer air towards the dwelling- 
house, but it was shown cleaily and comprehensively that barring 
the way was simply creating a lodgment for foul air, The best thing 
to do was to make sure that foul air would not be permitted to form, 
but every instant would be swept out of the way. It was pointed 
out that the sewers were small in size, they discharged their contents 
with great ease and rapidity, and they were easily ventilated. It 
was also shown that no pipe from the inside of any dwelling stood 
in direct connection with any drain, but the flow from all pipes fell 
into a receptacle or trap, which had on its drain side a ventilating 
tube led high above the eaves of the house. By such means no 
pressure could bear against the water seal of this trap. Join this 
further fact to what has already been said, that periodical compul- 
sory examinations of all house drains are made with the smoke test, 
and it was contended that the danger which the ‘‘ boundary ” trap 
was employed to prevent could not actually exist. It was urged 
that we ought not to import conceptions derived from a system of 
sewers such as had been employed in the old country and elsewhere. 
We must view the new mode of construction scientifically, that is, 
as it actually stands, losing sight of no factor in the system ; and if 
we did so, the whole was simple and clear on the question of venti- 
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lation. In closing an animated debate, Dr. Campbell quoted the 
opinion of an engineer of some eminence (Julius W. Adams), who 
advocated the ventilation of a sewerage system on the same lines as 
he did, that all that was required was to ‘‘enable the sewers to 
breathe and ventilate themselves.” 

SECTION J.—ARCHITECTURE AND ENGINEERING. 

Professor KERNOT introduced the subject of waterways of culverts 
and bridges. He remarked that the question was one of the highest 
practical importance to the road and railway engineer. He quoted 
a considerable number of rules and formule proposed by English, 
American, Indian, and Victorian engineers, and gave his preference 
to a modification of Colonel Dickens’s rule. He showed that the 
proposed rule co:responded fairly well with a large number of success- 
ful structures of long standing in New South Wales and Victoria, and 
that the proportions that departed farthest from it on the side of 
efficiency had coincided with the scenes of disastrous failure and 
costly 1econstruction. These cases were:—1. Bridgewater, Tas- 
mania, 13 square feet waterway to 2 1-3rd square miles drainage 
area. 2. Bendigo Creek, Sandhurst, Victoria, 190 square feet to 
16 square miles. 3 Cootamundra, New South Wales, 53 square 
feet to 20 square miles. 4. Plenty River, Victoria, 440 square feet 
to 69 square miles. 5. Barwon River, Geelong, Victoria, 4,000 
square feet to 1,70) square miles. The rule given by Professor 
Kernot required for the Bridgewater case about 110 square feet in- 
stead of 13, for the Bendigo Creek rather over 309 instead of 199, 
for Cootamundra 389 instead of 53, for Plenty River 860 instead of 
440, and for the Barwon 10,000 instead of 4,009. On the other hand, 
it agreed fairly well with numerous important bridges over the 
Bendigo Creek, Moonee Ponds, Yarra, Saltwater River, and 
Barwon in Victoria, that have been often tested by heavy floods 
during the past 30 years, and have proved sufficient but not excessive ; 
and also with the bridges at Bathurst and Wellington in New South 
Wales. The paper was illustrated by large diagrams, and the 
author concluded by requesting the members to send him particulars 
of any cases of sufficient but not excessive waterways of old stand- 
ing, also cases of notable failure, whereby further to confirm or, if 
necessary, slightly modify the rule proposed by him. 

Mr. C. O. BurGE read a paper on the Recent Progress in Sinking 
Deep Foundations for Engineering Work—in the first place, with 
the partial substitution of iron for timber in pile work; several 
instances were given of the use of screw piles on a large scale, and 
of the failure of them in many eases where they had not been used 
with sufficient judgment, Their suitability for marine piers and 
other similar structures was alluded to, and examples quoted. 
Cylindrical foundations were noted, both of brick wells, of which 
the use in India is universal, not only largely in the present day 
for great railway bridges, but in ancient times by natives ; 
and of iron cylinders, which, out of India, are the most 
favoured methods of construction for works of the kind. 
Several bridges in India, the new Tay bridge, double 
cylinders at the Cape and elsewhere, were alluded to in this con- 
nection, and the alternative of several small brick-wells or few 
larger ones was adverted to, as forming a subject of protessional 
differences of opinion in India. After describing a curious operation 
witnessed by the author at Cawnpore, in destroying old weli founda- 
tions to make room for new ones, the paper proceeded to the con- 
sideration of the pneumatic methods, both in cylinders and in 
caissons. The St. Louis, Brooklyn, Forth, and Harlem bridges, 
and one at Copenhagen, were briefly described as regards their 
substructure, as well as the Eiffel tower in Paris, and the Delaware 
Bay lighthouse, the latter, from its exposed position, being 
a work of unexampled difficulty, all these having been founded by 
means of the pneumatic process, but differing in detail; these, of 
course, being merely prominent instances of a system widely 
adopted, especially on the Continent of Europe and in the United 
States. Beyond the depth of about 100 ft. below water level, 
which is the limit of the scope of the pneumatic process, mechanical 
dredgers have to be used, and as the skin friction becomes in these 
cases so great that the weight of the cylinder itself, even if reinforced 
by all practicable temporary loading, is insufficient to sink it, the 
design must be made so that the caisson, or cylinder, must carry its 
own weight by loaded concrete partitions. 
A paper On Utilising Waste Underground Waters by Tunnelling 

in the Hills, by Mr. T. Parker, C.E., of Adelaide, was next read. 
The author described the loss of water by evaporation, absorption, 
and percolation, and suggested tunnelling to catch the latter, 
especially in connection with the Adelaide water supply, the 
advantages being extra purity of water, economy, no reservoirs 
being required, and facility of extension. Professor Kernot re- 
marked on the great waste of water, only 1 per cent. of the rainfall 
reaching the sea from the western rivers. 
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CORRESPONDENCE. 
The Editor does not hold himself responsible for opinions expressed 

by his correspondents, nor can he take notice of anonymous com- 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 

THE SPARROW AGAIN. 
Beginning at the end of the very positive letter of your 

correspondent, Mr. J. P. Nunn, I must inform him that lused 
the word ‘‘swallow ” generically for the entire genus Hzrundo. 
Their taking possession of a martin’s nest is of such constant 
occurrence that I have known the latter birds to be positively 
driven away from a gentleman’s mansion in Essex, in spite of 
all efforts for their protection. Their persecution of the true 
insectivorous birds is a sad reality. A correspondent of the 
American Naturalist describes the repeated raids which they 
made upon a wren’s nest in his garden, and how he was 
obliged to protect the nest with a cover having a hole too 
small for the sparrow to enter. Now, as the wren is one of 
our most diligent insect-eating birds, this is a case in point. 
Further observations, alike in America and Europe, go to show 
that in proportion as the sparrow multiplies in any district 
other small birds become scarcer. 

The suggestion that I ‘‘cannot know what kind of bird the 
American robin is,” is very wide of the mark. I knew it forty 
years ago. But the comparative size of the birds is quite 
beside the question. If on opening the crops of two birds we 
find that of the one mainly filled with insects and that of the 
other with grain and fruits, we know at once that the former 
is a friend to the farmer and gardener, and the latter an enemy. 

I am perfectly aware that the swallows do not feed on grubs 
and caterpillars. But I would invert Mr. Nunn’s exclamation, 
and say, ‘If the flies and the moths are to be allowed to live 
and deposit their eggs that these may turn into food for 
sparrows, woe to all our fruits and flowers!” Sparrows, 
thinks Mr. Nunn, ‘‘congregate where they can obtain food.” 
So do other birds. His examination of the nests of eighty- 
nine pairs of sparrows proves nothing, unless he can also 
show how many broods a pair of sparrows may have in a 
year (whilst many other species have one only), and how 
many nests there are, say, per square mile, and then make a 
comparative census of the small birds in the same manner. 
Until he has done this he has proved nothing. 

The observations of S. A. Forbes are perfectly conclusive, 
at least for the district where they were made. Let Mr. 
Nunn shoot a few of his clients, and make an examination of 
the contents of their stomachs, and he will, I believe, find him- 
self compelled to throw up kis brief. ARUSPEX, 

THE COCHINEAL INSECT. 
The writer of the article on “ Cochineal Insects ” (SCIENTIFIC 

NEws, p. 459) can scarcely be aware that the dye obtained 
from these insects, once so valuable, is rapidly falling into 
disuse, being to a great extent superseded by the azo-scarlets 
obtained from coal-tar. In consequence, many of the Coccus 
gardens are being turned to other uses. 

The ‘green dye” obtained from caterpillars has been 
proved by Mr. Poulton and others to be identical with the 
chlorophyll or leaf-green of plants, and if required for use in 
the arts can be much more readily obtained from grass than 
from spinach. A TINCTORIAL CHEMIST. 

DRAGON-FLIES. 
Will you allow me to inform your numerous readers 

interested in entomology, that I shall be very pleased to assist 
any one desiring to commence the study of dragon-flies 
(Odonata). I shall also be glad to name and identify any 
specimens of these grand insects which may be sent to me. 

Birmingham. W. Harcourt Batu. 

ANSWERS TO CORRESPONDENTS. 
TEIGNMOUTH. — The subject of your communication was 

dealt with on page 193 of vol. i. of the SclENTIFIC 
News. We would direct your attention to the rules at 
the head of this column. 

RECENT INVENTIONS. 
The following list has been compiled especially for the SCIENTIFIC 

News by Messrs. W. P. THOMPSON and Boutt, Patent Agents, of 
234, High Holborn, London, W.C.; Newcastle Chambers, Angel 
Row, Nottingham; Ducte Buildings, Bank Street, Manchester ; 
and 6, Lord Street, Liverpool. 

PROPELLER FOR VESSELS.—Mr. R. Morris has patented- 
a means for propelling vessels, torpedoes, etc., by com- 
pressed air. A cylinder is provided and fitted with a 
plunger, piston rod, and an air valve at eachend. When 
the plunger is put in motion air is taken into the 
cylinder through the valve at one end and is forced out 
through the other valve into a pipe which passes through 
the exterior of the vessel to the water outside. The 
compressed air is thus forced against the water and suffi- 
cient force obtained to propel the vessel. 

Gatyanic Batreries.—Mr. P. Skrivanow has patented 
a galvanic battery. This battery consists of an electrode 
of iron, and a plate of retort charcoal. Over the latter 
is spread a layer of peroxide of lead, and the whole is 
enveloped in a sheet of parchment paper retained by 
rubber bands. The two electrodes are placed in a 
solution of hydrate of potassium. A dry battery can be 
obtained by covering the positive electrode with several 
sheets of filtering paper soaked in the above solution, 
and applying above it the negative electrode. 

Marine Encines.—Mr. J. McGregor has patented a 
compound marine steam-engine so that the steam may 
be expanded through three successive stages with a 
satisfactory distribution of the various strains. To carry 
out the invention four cylinders are used in each in- 
stance, connected by pairs to two cranks on the same crank 
shaft. In a modification two high-pressure cylinders are 
geared to and work at the back of an intermediate and 
a low-pressure cylinder, the valves of the high pressure 
cylinders being actuated by an extension of the valve 
rods of the two larger cylinders. 

Exectric SHocxs.—Messrs. J. Douglas and H. Abbott 
have patented an apparatus for producing and adminis- 
tering electric shocks. A case is provided containing a 
tray for carrying the battery, suspended by cords from a 
cross-bar fixed to two telescopic tubes which form 
handles outside the case. The pulling out of the tubes 
over their cores carries the cross-bar with them, and at 
the same time the tray and battery are lifted. The cross- 
bar carries a bracket to which the core of a magnet is 
fixed, so that as the handles are drawn out the current is 
increased. The weight of the tray and battery takes 
back the handles when released. 

Watcu.—An improved watch or chronograph has been 
patented by Messrs. H. and C. Turler, of Bienne, 

' Switzerland, the object of which is to enable the wearer 
to ascertain any space of time which has elapsed during | 
a given period. In addition to the ordinary hands, the 
watch has three smaller supplementary dials, each pro- 
vided with mechanism which is thrown into operation 
when desired, and on which are recorded the hours, | 
minutes, and seconds respectively which have elapsed 
during the time it is desired to measure. When the 
special dials are not required, the mechanism is thrown 
out of action, and the watch is similar to an ordinary one. 

Exrecrro Morors,—Mr. M. Immisch has patented an 
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improvement in the construction of the cores of arma- 
tures of electro motors and dynamo machines. It con- 
sists in the employment of collars, keyed to an armature 
spindle. One of these collars is capable of longitudinal 
movement thereon, while both collars are formed with 
grooves the bottoms of which are inclined. These 
grooves receive keys having correspondingly inclined 
surfaces, so that the longitudinal movement of one of the 
collars will cause the keys to move outwards, and by 
acting upon the plates or wire of which the armature is 
built up, will firmly hold and tighten same, while exerting 
a yielding or elastic pressure thereon. 

FirearmMs.—Mr. H. S. Maxim has patented means 
for pointing fire-arms. The object is toenable a gun to 
be elevated and sighted accurately without previously 
ascertaining the distance between the gun and the object 
aimed at. It is based upon the fact that the greater the 
distance of an object from a given point the less will be 
the angle at this point subtended by the object. It is 
carried into practice by providing a sight of two pieces 
arranged so as to be simultaneously adjusted toward or 
from each other, that is to say, assuming these adjustable 
pieces to be arranged in the back sight, the said pieces 
will be moved towards each other simultaneously with 
the raising of the sight and away from each other by the 
lowering thereof. The fore-sight is formed with a hole 
and two pins extending horizontally from opposite sides 
of the eye toitscentre. 

Mariner’s Compass.—Mr. J. C. Dobbie, of Glasgow, 
has patented improvements relating to the mariner’s 
compass, comprising means for the suspension of the 
compass bowland for the taking of azimuth bearings. The 
bowl of the compass is suspended by means of a link or 
chain from a metallic spring fastened vertically to the 
interior of the binnacle casing, or the springs may be 
horizontal and the gimbal:ring provided with bearings 
which fit in or upon sockets formed on the before-men- 
tioned springs. For taking azimuth bearings, a reflecting 
mirror is fixed on the case. This mirror is formed of 
two parts, hinged, or otherwise adjustable, so that one 
serves to reflect the object whose bearing is to be taken, 
and the other the reading of the compass-card. In use 
the mirrors are adjusted by hand to the requisite posi- 

_ tion, and the reading of the card is facilitated by the two 
mirrors. 

GaLVANOMETERS.—Messrs. W. E. Ayrton and J. Perry 
have patented a galvanometer. The invention relates to 
galvanometers of the siphon recorder type, whether used 
as measuring.instruments or astelegraphic receivers. In 
order to prevent the sensibility of the instrument being 
altered by either a temporary or permanent variation of 
the strength of the magnetic field in which the movable 

-coil is suspended, one or more small permanent magnets 
are attached to the movable coil with their magnetic 
axes parallel to the plane of the latter ; the moment of 
the controlling couple and that of the deflecting couple 
then alter in the same ratio with any alteration in the 
strength of the field. When the zero is altered, for ex- 
ample, by bringing the instrument near a dynamo, the 
magnet or coils which produce the magnetic field are turned 
about an axis, passing through the axis of suspension of 
the movable coil into the proper position. The connec- 
tions with the suspended coil may be made by means of 
mercury cups, or preferably by fine wire spirals. 

ANNOUNCEMENTS. 

CAMBRIDGE.—At St. John’s College the following scholar- 
ships and open exhibitions are offered for competition to 
persons not yet in residence :—1. Foundation scholarships, 
two of the annual value of £80, two of £60, and two of £50, 
tenable for two years, and the tenure may be prolonged for 
two years more. 2. Minor scholarships, four of the annual 
value of £50 tenable for two years, or until the holder is 
elected to a foundation scholarship. 3. Exhibitions varying 
in number and value according to the merits of the candi- 
dates and the number of vacancies at the time of the election. 
Candidates for scholarships must be under nineteen years of 
age, but this res!riction does not apply to candidates for ex- 
hibitions. Besides scholars and exhibitioners, a certain 
number of sizars may be elected according with the results 
of the examination. Candidates may present themselves 
for examination in classics, mathematics, natural sciences, 
Hebrew, and Sanskrit. The examination in classics and 
natural science will commence on Tuesday, December 11th; 
in mathematics and Hebrew on Thursday, December 13th. 
Candidates in Sanskrit must give a month's notice of their 
intention to present themselves for examination. The name 
of every candidate with certificate of birth and character 
should be sent not later than December Ist to the tutor under 
whom it is proposed to place him. Names will be received 
by any one of the tutors, Dr. Sandys, Rev. E. Hill, Mr. W. E. 
Heitland, and Rey. J. T. Ward. 

Lonpon InsrituTion.—The following lectures will be 
delivered on Mondays and Thursdays, commencing Nov. 
19th :—‘‘ Time and Tide—the Romance of Modern Science,” 
Sir R. S. Ball, F.R.S.; ‘“ Electrical Transmission of Power,” 
Prof. W. E. Ayrton, F.R.S.; ‘‘Time and Tide—the Romance 
of Modern Science,” Sir R. S. Ball, F.R.S.; ‘“‘ Handel—Vocal, 
Instrumental, and Pictorial Illustrations,” William H. Cum- 
mings, Esq. ; ‘‘ The Colours of Polarised Light,” Prof. Thomp- 
son, D.Sc., B.A.; ‘‘ Political Progress in the Seventeenth Cen- 
tury,” Prof. Samuel Rawson Gardiner, LL.D.; ‘‘ The Colours 
o1 Polarised Light—Part II,” Prof. Sylvanus Thompson, 
D.Sc., B.A.; ‘Life History of Some Plants,” Prof. Charles 
Stewart; ‘‘The New Forces in India,’ Sir W. Wilson 
Hunter, K.C.S.1., C.LE., LL.D. ; “ Life History of Some Ani- 
mals,” Prof. Charles Stewart; ‘‘ The Story of a Tinder Box,” 
with Experiments (Christmas Course for Juveniles), Dr. 
Meymott Tidy, F.C.S.; ‘ Art and Artists,” wita illustrations, 
Harry Furniss, Esq. ; ‘‘ Pigmies,” Prof. Flower, C.B., LL.D., 
F.R.S.; “Recent Babylonian Explorations,” W. St. Chad 
Boscawen, Esq. ; ‘‘The English Novel in the Seventeenth 
Century,” Edmund Gosse, Esq., M.A. ; ‘Astronomical Pho- 
tography,” A. A. Common, Esq., F.R.S.; ‘‘The Times of the 
Twelve Ceesars,” Rev. Canon Benham, B.D.;” ‘ Modern 
Wit,” Armytage Bakewell, Esq.; ‘‘ The Times of the Twelve 
Apostles,” Rev. Canon Benham, B.D. ; ‘‘ Ceedmon—Our First 
Poet in the Island of England,” Rev. Stopford Brooke, M.A. ; 
“Men, Women, and Artists,” Harry Quilter, Esq., M.A. ; 
“Some Curiosities of Magnetism,” Shelford Bidewell, Esq. ; 
“Darwin versus Lamarck,” Prof. Ray Lankester, F.R.S. ; 
“ Ants,” Rev. J. G. Wood; ‘‘The Legend of Beauty, or, Art 
as Representing the Passion of our Lives,” Wyke Bayliss, Esq., 
F.S.A.; ‘‘Recent Studies of Some Forms of Minutest Life,” 
Rey. Dr. Dallinger, F.R.S.; “‘ Modern Composers of Classi- 
cal Song—I. Franz Liszt, Johannes Brahms, and others,” 
Carl Armbruster, Esq.: ‘Soap Bubbles, and what may be 
shown with them,” C. V. Boys, Esq.; ‘Modern Composers 
of Classical Song—-II. Robert Franz,” Carl Armbruster, Esq. ; 
“ Marriage Laws—Ancient and Modern,” E. B. Tylor, Esq., 
D.C.L., F.R.S. ; “Algeria and Morocco,” Henry Blackburn, 
Esq.; ‘Our Early British Ancestors,” Prof. W. Boyd Daw- 
kins, F.R.S.; “ The Phonograph,” Col. Gouraud; “ The Cha- 
racters of the Great Composers, and the Characteristics of 
their Works,” Prof. Ernst Pauer. The Christmas Course, by 
Dr. Meymott Tidy, is intended for juveniles, for whom seats 
will be specially reserved. Further particulars can be ob- 
tained on application to the Secretary of the London Institu- 
tion, Finsbury Square, E.C. 
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SCIENTIFIC TABLE TALK. 

By W. Martieu Witttams, F.R.A.S., F.C.S. 

One of the common troubles to which laboratory workers, 
and more especially laboratory martyrs (¢.e., the hard- 
worked, ill-paid, and unglorified assistants), are subjected 
in the course of chemical work, is that of “ bumping.” 

Certain liquids must be boiled, continuously boiled, 
in some cases to effect solution, in others for evaporation 
sake. Docile solutions submit quietly and amiably to 
such treatment; the bubbles of vapour are formed 
immediately the boiling point is reached, they are small 
and numerous, and detach themselves freely from the 
heated sides of the containing vessel. But certain other 
disagreeable liquids behave very differently. They rebel 
against the discipline of boiling, sullenly persist in re- 
maining calmly in the liquid form even when their tem- 
perature is raised above their unquestionable boiling point, 
clinging with stubborn tenacity to the smooth sides of 
the heated vessel. Presently, however, their obstinate 
resistance is overcome by the expansive energy of addi- 
tional heat. 

The junior student who begins his work in qualitative 
atialysis by heating his solutions in test tubes, frequently 
obtains a striking demonstration of the final result of 
this contest. Finding that his solution does not boil in 
accordance with his theoretical anticipations, he looks 
down the tube to see what is the matter, when suddenly 
a great bubble of vapour filling the lower part of the 
tube is explosively formed, and more or less of the 
liquid is projected to his face. As solutions of caustic 
potash and soda, and of sulphuric acid (oil of vitriol), are 
specially addicted to such proceeding, the demonstration 
may be unpleasant to the operator, who speedily learns 
to treat heated test tubes as old sportsmen treat gun 
barrels ; he never presents their mouths towards himself 
or his friends. 

In more advanced work, where beakers or flasks are 
used, this sudden formation of the big vapour bubble and 

its collapse jerks the vessel on its stand with a violent 
bump, from which the term “ bumping” is derived. A 
flask may thus be broken, and the work of a whole day, 
or of several days, be thereby wrecked, or some drops of 
solution may be ejected from an open-mouthed beaker or 
evaporating dish, and thus a quantitative analysis be 
altogether spoiled. The smoother and cleaner the con- 
taining vessel the greater the liability—other conditions 
equal—to this bumping, and in chemical analysis the 
uttermost extreme of double-Dutch cleanliness must be 
observed. 

If the vessel or liquid be decidedly dirty in the sense 
of holding particles of foreign matter, bumping rarely 
occurs, because the grasp of the liquid upon mere points 
is very weak, This may be shown by boiling water or 
any other liquid in a glass vessel which has one or more 
projecting points of roughness on its surface. By watch- 
ing them during the heating it will be seen that, just as 
the liquid reaches its boiling point, streams of minute 
bubbles of vapour will pour from these points. The like 
occurs when any other gas is disengaged from a liquid, 
as, for example, the carbonic acid gas from champagne 
or other sparkling liquid. Ordinary drinking glasses 
commonly have such points on their surfaces, and from 
these may be seen such issuing streams of gas bubbles 
after the general effervescence has ceased. 

To prevent bumping, chemists have imitated this by 
putting foreign solids into the liquid, solids that are in- 
soluble and do not taint the liquid, such as pieces of 
charcoal, platinum wire, etc. 

But there are some liquids that resist even these, or 
in which their action is uncertain and variable. A 
Russian chemist, W. Markownikoff, has lately struggled 
with this practical problem, and finds that coating the 
inside of the vessel with a thin deposit of silver is effec- 
tive, but the silver film easily breaks off. His best results 
were obtained by using very thin capillary glass tubes, 
such as are easily obtained by heating an ordinary small 
glass tube in a gas or spirit lamp flame, and drawing it 
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out when red hot. 
which, however fine, remains tubular, as may be proved 
by breaking it asunder, placing the fine end under water, 
and blowing through the original undiminished tube. A 
small cloud or stream of minute air bubbles is thus blown 
into the water. 

Markownikoff cuts up such hair-like tube into short 
pieces from } to 2 of an inch in length, seals up one end, 
which is easily done by holding it for a moment in a 
flame either before or after cutting it off. A few of these 
minute open-mouthed bottles, each containing a micro- 
scopic elongated air-bubble, are dropped into the liquid, 
which then boils gradually and without violence, the 
steam bubbles proceeding from these nuclei. 

Tomlinson, who long ago studied the subject of nuclei, 
showed that minute air-bubbles are the most effective, 
not only in promoting ebbuliton, but also in the opposite 
action of initiating solidification. Thus, clean water that 
has been previously boiled, or water free from solid or 
gaseous particles, may be brought down considerably 
below the freezing point without freezing, if it stands 
undisturbed in a smooth vessel; but if a solid particle 
be dropped into it, and that particle has air adherent to 
it, or forces a little air down with it, crystals of ice are 
instantly formed. Supersated solutions of crystalline 
salts behave in the same manner; many of them very 
strikingly. This is notably the case with sulphate of 
soda. 

The familiar experiment of stirring champagne with a 
piece of bread after ordinary effervescence has ceased, 
and thereby renewing it, is an example of this action of 
gaseous nuclei, the efficiency of the bread depending on 
its porosity and the air contained within its pores. 

On one occasion I assisted at a Scandinavian mid- 
night revel in the ancient capital of the Vikings. We 
emulated those Vikings by repeating their drinking 
ceremonies. When the bumpers were all adjusted, each 
man rose, thus with the others forming a circle round 
the table, each lifted his tall glass by the stem, raised it 
over head to full arm’s length, then each reached forward, 
clashing all the glasses together in the centre of the 
circle and yelling out “skaal,” in chorus to the clang. 
The liquor was champagne in the old-fashioned, tall, 
narrow glasses ; much was spilled at the skaal, and the 
sparkling of what remained in the glass was much 
abated. Then the Norsemen performed a curious ex- 
ploit. They rested their glasses on the table, upraised 
their outstretched hands, and brought down the palms 
with a heavy thump upon the mouth of the glass. This 
was immediately followed by a superficial re-effer- 
vescenze that covered the surface of the wine with a 
head of white foam. 

I repeated the performance and studied the pheno- 
mena, and found that, when thus struck and pressed, the 
flesh of the palm bulged downward into the glass, and 
sensibly rested upon an elastic cushion of compressed 
air. It had acted like the pressing of a piston into a 
closed cylinder, and evidently drove some of the air 
into the liquid at its surface, where the new effervescence 
occurred. 

These and other facts that might be specified 
justify the conclusion that the action of Markownikoff’s 
little tubes mainly depends upon the little measure of 
air they contain, though in the abstract I have read 
(Journal of the Chemical Society, November, 1888, page 
1,155) no such explanation is suggested. 
The abstractor, B. Brauner, adds that he has tried the 
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device, “and found it invaluable, especially for the 
distillation of concentrated acids.” 

I should add that a short capillary tube with one end 
closed retains the air it contains with curious tenacity, 
and that it is probably condensed therein very consider- 
ably by its adhesion to the walls of the tube. A larger 
tube thus filled with air and immersed in a liquid with 
mouth upwards, is speedily filled with the liquid, the 
air bubbling into the water. Not so the short capillary 
tube. Strive as you may you cannot fill it with water 
if dry air has once taken up its quarters within it. 

SSS 

THE MARINE ZOOLOGICAL STATION 

AT ALGIERS. 

D® CAMILLE VIGUIER gives in La Wature an 
account of this institution, interesting as being the 

first of the kind established on the Southern or African 
shores of the Mediterranean. It occupies a small plot 
of ground on the peninsula of the Admiralty, and the 
building is shown in the accompanying illustration (fig. r), 
for which weare indebted to the courtesy of the publishers 
of La Nature. It has the disadvantage of a close proxi- 
mity to the coaling-station of the navy, so that there can 
be no windows upon this side up to the level of the first 
floor. This deprives the laboratories of the north light, 
well known to be the most favourable for microscopic 
work, and.compels the tanks to be placed on the south ~ 
side. It has, however, the advantage of proximity to the 
city, and of thus enjoying a regular supply of fresh 
water and of gas. The water is at a pressure sufficient to 
rise to the level of the terrace. The gas is distributed 
throughout as a source of heat, and, if needful, of light, 
and it furnishes besides the motive force necessary to 
pump sea-water and to drive the small dynamo which 
ordinarily supplies light to the whole establishment. Sea- 
water is taken, in ordinary weather, from the open 
sea, and a rotatory pump forces it into two reservoirs on 
theterrace. Thus salt water is distributed throughout 
the station at a pressure which in the tanks of the base- 
ment exceeds one atmosphere. 

Though thus supplied from the open sea, the station is 
in the harbour, sheltered from the waves, and boats can 
always be used, except in extraordinary weather. The 
fishermen already begin to bring in curious animals 
which they find, and which are not marketable, and 
probably in this way interesting specimens will be 
secured. 

The building contains cellars, stores, the machinery, 
and on the south side a long sink which can receive tanks 
of all shapes, fed at will either with fresh or salt water. 
This room is sufficiently illuminated by lights made 
obliquely in the masonry, in which are lodged the large 
tanks of the ground floor. The tanks on the ground 
floor are about a cubic metre in size, and are attended 
to from without by means of an iron gallery, reached by 
stairs. They are protected by means of glazed frames 
shaded by blinds. These tanks, fitted with rock-work, 
like the external tank, are so transparent that it has been 
possible to photograph a new Alcyonaria. All the tanks 
can be illuminated from without by means of an arc 
lamp, which serves for microscopic photography. The 
first floor is devoted to laboratories and a library. 

As the establishment has not been created for the 
amusement of the public, and as the tanks are destined 
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merely for the service of the station, it was considered Fig. 2 shows the arrangement of these tanks, placed 
on iron frames in front of the large windows. The that four large tanks would be sufficient for observing 
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FIG 1.—MARINE ZOOLOGICAL STATION AT ALGIERS. 

the animals in almost normal conditions, and that it | corners of the room, which are of course darker, are 
occupied by two stages of flat tanks. The large room would be better to reserve the remaining space for tanks 
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Fic 2,—LABORATORY OF THE MARINE ZOOLOGICAL STATION AT ALGIERS. 

on the ground floor, which serves also for a lecture- 
room and a laboratory, has a perfectly symmetrical 

glazed on all four sides, in which specimens whichit was 
desirable to have always at hand could be kept. 
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arrangement. As the fresh-water fauna is still im- 
perfectly known, each of the tanks on the west side 
may be fed either with fresh or salt water. 

The outer tank of about eight cubic metres’ capacity 
may serve, if needful, for animals of large size. 

The reserves are entrusted to a small floating viva- 
rium. 
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The laboratories of the first floor contain a long, flat | 

sink, which are provided with two gas jets for heating a 
stove and a chafing-dish ; two cocks for fresh and salt 
water, both at sufficient pressure to work filter-pumps ; 
and two porcelain cocks for distilled water or alcohol. 
These sinks are fitted to receive small aquariums of from 
60 to 8o litres, which a cart may take to the edge of the 
quay, and which may be lowered into the boat by means 
of acrane. The most delicate animals may thus be con- 
veyed from the water’s edge to the tanks in the station. 

In each laboratory there is also a third gas jet for 
apparatus which may be needed on the work-table. 
Arrangements are being made to forward specimens and 
preparations to such naturalists as may require them for 
their studies. 

aS 

ROMAN REMAINS AT LLANTWIT- 

MAJOR. 

(Continued from p. 478.) 

i spite of the temptation to digress at this point, the 
plan of excavation was adhered to, and the trench was 

continued. A large fragment of a pillar was found, then 
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FIG. 2,_VIEW OF TRENCH. 

the angle of the other side of the last wall, and a con- 
tinuation of the longer wall from 27 to 44 feet, where 

| mental 
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another corner was observed, and in this, the third en- 
closed space, another fragment of a pillar, with orna- 

base and many fragments of plaster, was 
encountered. In this way the trench work was con- 

| tinued, opening up two more enclosed spaces and 
passages, and yielding coins and a finial, among other 
articles and fragments of interest. At a distance of 
54 feet from the third enclosed space a hypocaust was 

| exposed for a length of 25 feet in the direction of the 
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FIG. 3.—FINIAL. 

trench ; all the blocks of masonry and flues were very 
distinct, whilst at the entrance, on some steps, the 
skeleton of an old woman was found. 

Our illustration (fig. 2) represents portion of the trench- 
work, showing the finial zz sifu, as discovered. Other 
points, such as the hypocaust at the end, the angles of 
walls, the bit of tesselated pavement, etc., will be 
readily distinguished. 

The separate illustration (fig. 3) of the finial shows 
the ornamental character of this architectural fragment, 
and there can be very little doubt but that it formed 
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part of an erection of considerable artistic pretensions. 
The trench now extended some 3oo feet, and in 

a period of a fortnight or so sufficient evidence had been 
brought to light to show that a Roman habitation of no 

(shown in fig. 4), was found to bea chamber 22 ft. g ins. 
wide, and at least 25 ft. long, all the flues being in 
perfect condition, and in parts 2 ft. 6 ins. deep. The 
first enclosed space was found to measure 10 ft. by 

Fic. 4.—Hypocaust. 

mean degree lay hidden in that field at a depth of only a 
few feet; all the discoveries tended to support that 
view—the entrance-walls, the numerous rooms and 
passages, the tesselated pavement and the ornamental 
walls, the fragments of the pillar and finial, the extent of 
the hypocaust, etc. 

16 ft., the second 27 ft. by 20 ft., with a large opening 
into another room, probably about 22 ft. square. 

Long ere this stage had been attained the enthusiasm 
of many members of the Cardiff Naturalists’ Society had 
been aroused, and some of the energetic members came 
to the assistance of Mr. Storrie in his interesting labours ; 

Fic. 5.—PLaN oF THE Excavations. (Rough edges indicate sides of walls unexplored.) 

among others, Mr. Progers and Mr. T. H. Thomas, the 

president of the Society, who had, ex officio, been a 

prime mover in the work, now came forward and exca- 

vated a good portion of the beautiful tesselated pave- 

ment, of which we give an illustration and description 

It will be a matter of no surprise that it was now 

determined to open up some of the treasures touched 

during the progress of the trench, and therefore excava- 

tions were continued in those places where enclosed 

spaces had been encountered. ‘The bath, or hypocaust 
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below, whilst Mr. J. Bell, C.E., drew the plans, and Mr. 
C. T. Vachell, M.D., looked after the business and legal 
matters. Owing to the joint exertions of these gentle- 
men on the occasion of our visit in September, things 
had assumed the stage of advance indicated in the fol- 
lowing plan; the dotted lines show the course of the 
trench, whilst the various points of interest are num- 
bered and duly indicated :— 

1. First dry stone wall. 12. Remains of old woman. 
2. Second ,, a 13. Hypocaust. 
3. Stone and mortar wall. 14. Second enclosure : room with 
4. Urn of black pottery. tesselated floor. 
5. Part of bronze fibula. 15. Grave with human (female) 
6. First enclosure. remains. 
7. Part of quern. 16. Impression of horse’s hoof, 
8. Large portion of pillar. 17. Another room. 
g. Fragment of pillar with base. 18. Graves with human remains. 

i0. Finial. 19. Rectangular solid founda- 
11. Coins. tion. 

(To be continued.) 
= SSS 

THE PREVISION OF EARTHQUAKES. 
Way the attempts at foretelling destruc- 

tive natural phenomena, such as tempests, floods, 
or earthquakes, meet with very general attention, but do 
not as a rule encounter either the confidence or the dis- 
trust which they merit. Hence it is required, in the 
interests of true science, that specialists—unpleasant as 
the task may prove—should undertake an examination 
of the data and the assumptions upon which such prophe- 
cies are founded. With especial reference to the last 
great earthquake in the Riviera, on February 23rd, 1887, 
Professor Hein takes occasion to undertake, in the 
Naturforscher, a thorough-going exposition of the notorious 
earthquake predictions of Falb. 

At present geology distinguishes three kinds of earth- 
quakes :—Collapse earthquakes, due to the subsidence of 
subterranean caverns, and felt over a very narrow space, 
are but of slight importance. Volcanic earthquakes are 
usually the forerunners of eruptions, and are, therefore, 
limited to volcanic territories. They never extend over 
wide regions, but the number of shocks is often very 
considerable. The dislocatory or tectonic earthquakes are 
the most common and the most important. Though 
without any direct connection with volcanoes, they 
agitate extended regions of the earth’s surface, and take 
place along certain zones or lines of previously-existing 
displacements of the strata. Where such shocks are 
numerous, they occasion permanent displacements of the 
surface, which are even capable of measurement. As an 
example may serve, the triangular region Lagern—Rigi 
—Napf, in which the first-named point has moved nearer 
to the two latter by a metre (39 inches) in the course of 
the last thirty years. 

Some time ago A. Perry, of Dijon, éollected statistical 
evidence on earthquakes, and considered himself entitled 
to assert that these catastrophes occurred more frequently 
at new and full moon than at other times. This led him 
to the hypothesis of a tidal movement in the liquid inte- 
rior of the globe, earthquakes being thus due to the 
action of a spring-tide. Though Perry himself subse- 
quently ceased to advocate his hypothesis, it found a 
champion in Rudolf Falb, who considers all earthquakes 
as subterranean volcanic outbreaks occasioned by the 
attraction of the sun and the moon. 

The only evidence advanced by Falb in support of his 
theory was of a statistical character, and this he does in 
a Manner open to objections. Thus he ignores the great 

earthquake of Villach in 1348, which was unfavourable 
to his hypothesis. He also assumes that the earth- 
quakes may occur from three to five days earlier or 
later, though the total interval between the times of their 
supposed maximum and minimum occurrence is only 
seven days. The same convenient liberty, we may 
remark, is claimed by those meteorologists who expect 
a change in the weather at the quarters of the lunation. 

Further, since systematic observations of earthquakes 
have been collected, they have been found almost ot 
daily occurrence. In the year 1880 fifty-nine shocks were 
experienced in Switzerland, and in the following year 166. 
From August 1st, 1870 to August rst, 1873, there occurred 
in the Greek province Phokos 300 destructive shocks and 
50,000 slight agitations. We may therefore assume, 
with a great probability, that in his earthquake statistics 
Falb has scarcely taken into consideration a thousandth 
part of the earthquakes which have occurred during the 
same time. 
A discussion of the recent statistics of earthquakes 

shows in some groups no connection with the position 
of the moon. In other series there appears an excess 
of a few per cents. at full and new moon, as against the 
intermediate quarters. From the great frequency of 
earthquakes there can be found not merely slight but 
severe shocks, which agrees with Falb’s supposition. But 
the same statistics show plainly that the moon is not the 
primary, nor even the secondary, cause of earthquakes. 
Its influence is restricted to facilitating by a small 
percentage the release of the tensions produced by other 
causes in the crust of the earth at the times of spring- 
tide. 

Falb exaggerates the action of the tides of the earth’s 
nucleus in another direction. The solid crust of the 
earth, he admits, is plastic enough to yield to a 
tidal wave of, at the outside, a foot in height, and to 
accommodate its form accordingly. This is evident, as 
the solid matter passes downwards into the liquid state, 
not abruptly, but by intermediate stages of a plastic 
character. Further, on Falb’s hypothesis, the subter- 
ranean earthquakes must be the most common, and the 
shocks must proceed from a central point—both of which 
points are very rarely experienced. Lastly, the pre- 
diction of further shocks in a district which has been 
visited by destructive agitations is no particular proof of 
acuteness. It haslong been known that every somewhat 
severe earthquake is heralded by some faint, often 
scarcely perceptible, shocks. Then comes the main con- 
vulsion as a group of shocks in rapid succession, followed 
for months or years by great agitation, until the disturbed 
strata have come to an equilibrium, and the threatening 
tensions in the regions concerned have entirely or 
chiefly disappeared, And these tensions in the earth’s 
crust depend not on a tendency to subterranean outbreaks, 
but upon the subsidence of the crust upon a contracting 
nucleus. 

PDS 

Tue Mrrace acain.—According to Cosmos, a most 
remarkable case of mirage was seen at St. Maurice 
(Valais) on October 11th last. There was seen— 
evidently in the night, though the exact hour is not 
given—the image of a splendid cathedral as if projected 
on a white cloud. Buttresses, bell-turrets, and the 
tower, with its lofty steeple, were all seen by several 
spectators during at least half an hour. Supposing that 
there is no exaggeration in the description, we have here 
a problem no less difficult than interesting. 
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General wWotes, 
University Cotiece, Liverroor.—Mr. Henry Tate 

has presented the sum of £16,000 to the council of this 
college for the erection of the library block of the college 
buildings. 

Tue Value oF HicHER Epucation.—The following 
significant advertisement is quoted from the Birmingham 
Daily Post:—“ 2d. per hour. French, German, natural 
history, mathematics. Privately. University man. B.Sc.” 

ApicuLTURE AproaD.—In Austria apicultural societies 
and publications receive subventions from Government 
to the yearly amount of 20,000 florins. In France 
similar aid is extended to the very modest figure of 
433 francs! 

Dr. W. Sporriswoope’s MatHematicaL Worxs.—The 
mathematical papers of the late President of the Royal 
Society (Dr. W. Spottiswoode) are to be brought out in 
a volume. The task of collecting and editing has been 
deputed by Mrs. Spottiswoode to Mr. R. Tucker, the 
editor of Cliftord’s Mathematical Papers. 

ConTAMINATION OF WaTeER.—Professor E. H. S. Bailey 
remarked at the last meeting of the American Associa- 
tion (quoted in Popular Science Monthly), that ammonia 
may be sometimes a natural constituent of waters and 
not indicative of any animal pollution. 

UriuisatTion oF ArmospHERIC Nirrocen.—Dr. Charles 
Marcel, of Ouchy, has offered the trifling prize of 1,000 
francs for the best investigation of the use of atmospheric 
nitrogen in food. He who devises a practical means of 
fixing atmospheric nitrogen will gain millions, always 
supposing that he is not robbed of his invention. 

An Inpicator oF ELEcTRIC CURRENTS.—A simple con- 
trivance for showing whether or no a wire is traversed 
by an electric current is due to Mr. P. B. Delany. The 
instrument is a ring which can be worn on the finger and 
which contains, instead of astone,a small compass. On 
approaching this ring to a conductor the needle indicates 
the passage of a current. 

Tue Fryinc Macutne.—Professor Joseph Le Conte 
thus summarises the prospects of these devices :—“ A 
pure flying machine is impossible. All that we can 
expect—all that true scientists do expect-—is a skilful 
combination of the balloon-principle with the true flying 
principle to make aerial navigation possible in moder- 
ately favourable weather.” 

ABSENCE OF OXYGEN IN THE SuN.—From spectro- 
scopic observations lately made at the Grand Mulets, 
on the ridge of Mont Blanc, M. Janssen, of the Academy 
of Sciences, concludes that oxygen does not exist in the 
sun’s atmosphere in a state capable of producing the 
spectral manifestations which it gives in the earth’s 
atmosphere. The spectral lines and bands of oxygen 
disappear the higher we ascend. 

Tue InrermitTent Lake oF Carniota.—Herr Putik 
(Popular Science Monthly) has lately re-examined this 
lake in order to ascertain the cause of its periodical 
emptying and filling, An enormous cave, known as 
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Karlovka, situate at the north-western angle of the lake, 
serves for the outlet of the overflow. It lies at the foot 
of a range of perpendicular rocks and leads to a chain of 
underground lakes, five of which Herr Putik has 
explored. 

OriciIn oF Human Ferar or Darxness.— Dr. F. 
Oswald (Popular Science Monthly) points out the timidity 
of our “‘ poor relations” after nightfall. “In the day- 
time the restless vigilance of the tree-man enables him 
to hold his own against his wiliest foes. But after sunset 
the owl-eyes of the prowling Felidz give them a fatal 
advantage, and the instinct of xzghtfear may thus deeply 
and perhaps indelibly have impressed itself upon the 
mental organism of our forefathers.” 

Royat JnstiruTIoN oF GREAT Britain. — At the 
general monthly meeting held on Nov. 5th, Sir James 
Crichton Browne, M.D., F.R.S., vice-president, in the 
chair, Mr. Amand Routh, M.D., was elected a member. 
Seven candidates for membership were proposed for 
election. The special thanks of the members were 
returned for the following donation to the fund for the 
promotion of experimental research:—Mr. Lachlan 
Mackintosh Rate, £50. 

Tue Hear or THE Sun.—According to recent obser- 
vations the heat of the sun at any given place is not 
constant, but is liable to considerable variations. In 1883, 
from the beginning of July to the middle of August there 
was an increase of heat of 6 per cent: ; from then to the 
middle of September a decrease of 8 per cent. ; from the 
middle of September to the middle of October there was 
little change. At the beginning of June, in September, 
and in October, the sun was covered with a great number 
of spots. In August there were much fewer spots. 
The solar heat seems to vary inversely as the number 
of spots.—Astronomie. 

Tue Distance OF THE Sun.—The results of the 
American observations of the last transit of Venus, in 
1882, have been tabulated and summarised by Professor 
Harkness. Ten stations of observation had been estab- 
lished in the United States, and 1,472 photographs of 
the transit had been taken. The mean of the results 
gives the parallax as 8°847 min.; that is, the mean dis- 
tance of the earth from the sun is about 92,385,000 
statute miles. Professor Newcomb had, 20 years ago, 
estimated the parallax at 8°848 min. ; and the American 
astronomers estimate the possible error at not more than 
130,000 English miles. 

Tue Late Mr. RicHarp A. Procror.—A petition, 
which has already been extensively signed by some of 
the most distinguished men in science and literature, is 
being drawn up to the First Lord of the Treasury in 
favour of the claims of the widow and children of the 
late Mr. Richard A. Proctor to a pension under the 
Civil List in consideration of Mr. Proctor’s services to 
science and to the popularising of science. Mr. Proctor 
left a family of six children by his first wife and two by 
his second. The total resources of his widow are stated 
to be not more than £150, and one of his sons suffers 
from an incurable hip disease. 

Miraces.—On July 15th last, about rz a.m.,at Hudik- 
wall, on the Baltic, a great number of spectators saw in 



504 SCIENTIFIC NEWS. [Nov. 16, 1888, 

the fields a singular effect of mirage. They perceived a 
ship capsizing in a sea which was fearfully agitated, and 
a large boat just leaving her. The apparition was visible 
for about five minutes. In the beginning of August, 
according to the Austrian papers, there was observed 
at Vidorec, near Warasdin, an extraordinary mirage 
in the vast plains surrounding this locality. There 
were distinctly secn numerous divisions of infantry 
going through evolutions at the command of a leader of 
lofty stature. This phenomenon lasted several hours 
during three successive days. Inquiries were made if 
any divisions of infantry had been manceuvring at a 
distance, and if these evolutions had been rendered 
visible at Vidorec by a mirage, but nothing of the kind 
could be ascertained. 

THE Municrpat Lazoratory in Paris.—In this useful 
institution there have been examined and condemned in 
1887, as unfit for human food, 165,410 kilos (the kilo 
= 2 Ibs. 3 ozs.) meat and fish ; 446,goo kilos of vege- 
tables and fruit ; 14,500 kilos preserved fruits and fruit- 
juices ; 123,325 kilos mushrooms and tomatoes. Whilst 
in July, 1886, of too samples of beer examined, 55 
were found sophisticated with salicylic acid, and in 
December of the same year 7 per cent., last year the 
proportion of adulterated samples had fallen to 3 per 
cent. In milk there is also an improvement. In 1886, 
23 per cent. of the samples were found to have been 
watered, but last year only 21 per cent. The case is 
worst with wines. Of the 7,295 samples tested, only 
3,071 were found pure. The residue—more than one 
half—had been either watered, “ plastered,” or mixed 
with salicylic acid, colouring matters, etc. 

REFINING SILveR By Exectriciry.—According to the 
Chronique Industrielle, the method of Moebius for refining 
silver by electricity is being brought into extensive use. 
It is especially suitable for the treatment of auriferous 
silver containing about 11 per cent. of gold. The ex- 
pense is about 1? france per kilo. Moebius employs in 
an ordinary electrolytic bath anodes of argentiferous 
matter, and a thin plate of pure silver as cathode. The 
bath is a weak solution of nitric acid at 1 per cent. The 
anodes, which are about 12 millimétres in thickness, are 
placed in muslin bags, which retain the gold, platinum, 
peroxide of lead, and other foreign bodies contained in 
the matter. Thecurrent employed is of 150 amperes, 
with a difference of potential between the plates of one 
volt. During the whole operation brushes pass and re- 
pass over the surface of the cathode, and cause the 
silver deposited to fall to the bottom. If the matter con- 
tains copper, it dissolves in the nitric acid, but it is not 
deposited upon the cathodes. 

Great Ocean Deprus,—Her Majesty’s surveying ship 
Egeria, under the command of Captain P. Aldrich, R.N., 
has, during a recent sounding cruise and search for 
reported banks to the south of the Friendly Islands, 
obtained two very deep soundings of 4,295 fathoms and 
4,430 fathoms, equal to five English miles, respectively, 
the latter in latitude 24° 37’S., longitude 175° 8 W. 
the other about twelve miles to the southward. These 
depths are more than 1,000 fathoms greater than any 

before obtained in the Southern Hemisphere, and are 
only surpassed, as far as is yet known, in three spots in 

of Japan, found by the United States steamship Tusca- 
rora,; one of 4,475 fathoms south of the Ladrone 
Islands, by the Challenger; and one of 4,561 fathoms 
north of Porto Rico, by the United States ship Blake. 
Captain Aldrich’s soundings were obtained with a Lucas 
sounding machine and galvanised wire. The deeper one 
occupied three hours, and was obtained in a considerably 
confused sea, a specimen of the bottom being successfully 
recovered. Temperature of the bottom, 33°7 deg. Fahr. 

SECULAR DEPRESSION oF LanpD in France.—A long 
series of observations has been carried out all over France 
since the year 1884 for the purpose of detecting any 
variations of level of the land. These observations have 
been conducted by men belonging to the Génie corps 
under specially selected officers, The result of this 
series of observations is most important. It would 
appear that a secular depression from south to north is 
in progress. While on the coast of the Gulf of Lyons no 
alteration of level has been noted, on the line between 
Marseilles and Lille, a stretch of 820 kilométres, the 
ground is sinking towards the north at the very serious 
rate of three centimetres yearly. It is noteworthy that 
the direction of the sinking is complicated; it is about 
three times greater towards the north-east than in the 
direct line from south to north. The rate along the line 
of the meridian is about one millimetre yearly on every 
27 kilométres; whereas it is one millimétre on every 
ten kilométres in a north-easterly direction. Should 
this rate of depression continue, north-eastern France 
would in the course of a few centuries encounter a 
calamity similar to that which, at the end of the 13th 
century, befell the Netherlands. 

Tue Pusiic HeattH.—The Registrar-General’s return 
for the week ending November 3rd shows that the 
deaths registered during that period in twenty-eight 
great towns of England and Wales corresponded to an 
annual rate of 19°6 per 1,000 of their aggregate popula- 
tion, which is estimated at 9,398,273 persons in the 
middle of this year. The six healthiest places were 
Brighton, Birkenhead, Derby, Nottingham, Portsmouth, 
and Halifax. In London 2,373 births and 1,613 deaths 
were registered. Allowance made for increase of 
population, the births were 534, and the deaths 27, 
below the average numbers in the corresponding weeks 
of the last ten years. The annual death-rate per 1,000 
from all causes, which had increased in the six preceding 
weeks from 15°8 to 21°2, declined again last week to 
197. During the first five weeks of the current 
quarter the death-rate averaged 19°2, and was o'r below 
the mean rate in the corresponding periods of the ten 
years 1878-87. The 1,613 deaths included 1 from small- 
pox, 88 from measles, 24 from scarlet fever, 32 from 
diphtheria, 19 from whooping-cough, 22 from enteric 
fever, 34 from diarrhoea and dysentery, and not one 
from typhus, ill-defined forms of fever, or cholera ; thus, 
220 deaths were referred to these diseases, being 19 
above the corrected average weekly number. In Greater 
London 3,124 births and 2,025 deaths were registered, 
corresponding to annual rates of 29°5 and 191 per 1,000 
of the estimated population. In the outer ring 11 deaths 
from measles, 10 from diphtheria, and 1o from diarrhoea 
were registered. Measles caused 5 deaths in West 
Ham and z in Leyton sub-districts; and 2 deaths from 
diphtheria were returned in Croydon, in Kingston, and 

the world—one of 4,655 fathoms off the north-east coast ; in Tottenham sub-districts. 
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ON VERNATION AND THE METHODS 
OF DEVELOPMENT OF FOLIAGE, 
AS PROTECTIVE AGAINST RADIA- 
TION. 

A PaPeR READ By THE Rev. GrorcEe Henstow, M.A., 
F.L.S., F.G.S., BEFORE THE LINNEAN SOCIETY, AND 
REPRINTED FROM THE JOURNAL BY PERMISSION OF 
THE SOCIETY. 

N his work on “The Movements of Plants,” Mr. Dar- 
win says :—“ The fact that the leaves of many plants 

place themselves at night in widely different positions 
from what they hold during the day, but with the one 
point in common, that their upper surfaces avoid facing 
the zenith, often with the additional fact that they come 
into close contact with opposite leaves or leaflets, clearly 
indicates, as it seems to us, that the object gained is the 
protection of the upper surfaces from being chilled at 
night by radiation.”* 

He furthers adds} :—“ We exposed on two occasions 
during the summer to a clear sky several pinned-open 
leaflets of Tvifolium pratense, which naturally rise at night, 
and of Oxalis purpurea, which naturally sink at night 
(the plants growing out of doors), and looked at them 
early on several successive mornings after they had 
assumed their diurnal positions. The dif- 
erence in the amount of dew on the pinned- 
open leaflets and on those which had gone 
to sleep was generally conspicuous; the 
latter were sometimes absolutely dry, whilst 
the leaflets which had been horizontal were 
coated with large beads of dew. This shows 
how much cooler the leaflets freely ex- 
posed to the zenith must have become 
than those which stood almost vertically, 
either upwards or downwards, during the 
night. 

“From the several cases above given 
there can be no doubt that the position of 
the leaves at night affects their tempera- 

amin Fic. 1.— 
ture, through radiation, to such a degree poprycar 
that when exposed to a clear sky during [Lauret. 
a frost it is a question of life and death.” 

It is the object of the present communication to show 
that many, perhaps the majority of, leaves as they 
develop on the expansion of buds in spring assume the 
same positions as leaves of those particular plants 
which are remarkable for sleeping at night, and appear 
to exhibit a similar care, but in a more perfect way, in 
protecting the upper surfaces; and the inference to be 
drawn from all the phenomena presented by young grow- 
ing leaves, as it seems to me, is the same, namely, to 
shield their upper surfaces especially from injury 
caused by radiation—viz., chill and desiccation. More- 
over, it is not an unusual thing for the young leaves only 
to be subject to hypnotism, the older ones ceasing to rise 
and fall by day and night: thus Mr. Darwin mentions 
Melilotus as an instance ; and I find it is the same with 
the French Bean. Lastly, experiments made to test this 
theory are decidedly corroborative. 

Vernation, as explained and illustrated in text-books 
on botany, and on page 33 of this volume of Screntiric 
News, is solely concerned with the various methods 
by which the rudimentary leaves are folded up in the 

*?P, 284. 

T Pp. 293, 294. 
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buds of different plants ; and the internal wooliness, as 
well as external resinous matters, etc., are usually 
regarded as being safeguards against injury to the buds 
within from the severity of winter weather. Beyond 
that surmise I am not aware that any attempt has ever 
been made to offer any rationale of the processes of 
vernation; nor has any one noticed the special 
behaviour of developing leaves and stipules, as well as 
of the axes and petioles which support them. If, how- 
ever, we keep in view the two assumed objects—first, 
the securing an erect or dependent position of the blades 
so as to place their surfaces in a plane at right angles to 
the surface of the earth ; and secondly, the protection of 
the upper surfaces,—it will be seen how various are the 
efforts of nature to secure these two ends during the 
period of development, and while the young leaves and 
shoots are succulent and delicate, such being only too 
readily, and often severely, injured by the cool nights, 
sharp frosts, and cutting winds of spring, at the very 
time when the buds are expanding. The various 
methods of protection are more perfect than in sleep- 
ing plants, inasmuch as the young leaves are more deli- 
cate than when adult. Testing the effects of desiccation 
by the heat of the sun, I found that when young clover- 
leaves, naturally conduplicate, were forcibly spread out 
with the upper surfaces exposed to the sun for twenty 
minutes, the edges soon curled inwards, and they lost 
37°2 per cent. of weight. Those spread out with their 

THE LIME IN DIFFERENT STAGES OF DEVELOPMENT. 

under surfaces exposed remained flat, but lost 43°2 per 
cent. of weight in the same time, z.¢., rather more than 
the preceding. In all experiments with clover-leaves 
exposed at night, I found the differences were not so pro- 
nounced as in many other plants. 

In observing the effects of frost upon delicate leaves 
one sees that they are especially injured along the mar- 
gins ; and, moreover, where so affected, they are more 
or less dried up. The first fact gives a significance to 
the revolute and involute kinds of vernation, in which 
the margins are rolled outwards and inwards re- 
spectively. This led me to suspect that whenever leaves 
suffered from radiation not only was there a reduction of 
temperature, but a loss of moisture would seem to 
accompany the loss of heat. A similar loss of moisture 
would occur by desiccation, in consequence of cool dry 
winds, and must be equally guarded against. If this 
were so, then the balance would indicate the loss. With 
this object in view, I weighed a number of undeveloped 
leaves together of several plants, and made two groups 
of each, selecting leaves as nearly like as possible for 
each group of the same plant. I, then, following Mr. 
Darwin’s method, fixed all of one group with their upper 
surfaces exposed upwards with card-clips, such as are 
use by entomologists for spreading out the wings of 
butterflies ; the other group of leaves were laid on cork, 
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with their leaflets naturally conduplicate or otherwise 
protected as in nature. In the morning I weighed each 
group again, and reduced their losses to percentages of 
the original weights of each group respectively. I 
found that there was in every case a generally much 
greater loss in the case of the leaves artificially exposed 
than with the others, as will be seen from the following 
examples :— 

Loss p. c. Loss p. c. 
Laurustinus, exposed naturally...... 87. Spread out, 18°7 
Portugal Laurel ,, Fp oh \obodd 84 90 s» 12°6 
Lime ” DE cor 4°5 ” » 214 

Laburnum a 55 Mepiiees 14'8 a -p 2EFO 
Ash oD 53cm peoeeae 23 on » 118 
Rose - on 106 4 » 17°6 
Periwinkle 65 09 50 00 », 12°05 

Clover oy ry +244 ” » 293 
Walnut 5 50 18°7 a » 24°60 

Very few nights of the month (May, 1885) were frosty, 
so that several attempts to carry out experiments were 
unsatisfactory, as so many nights were cloudy, windy, 
and stormy, and ill-suited for radiation ; yet on one 
occasion, when about three degrees of frost occurred, the 
Walnut, Lime, and Laburnum leaves when spread out 
showed to the eye unmistakable injury; whereas these 
three kinds of leaves, placed as they occur on the trees, 
did not appear to be hurt. Other leaves treated in the 
same way and subjected to the same slight frost did not 
appear to have suffered ; but I had not at that time 
thought of weighing them. 

I will now add a selected series to illustrate the various 
methods adopted whereby the young and developing 
leaves are protected from injury by radiation. 

I. Steve Leaves. (1) Opposite : (i) evect.—This position 
is assumed in all cases of opposite leaves which I have 
had an opportunity of examining. The leaves face one 
another with their upper surfaces more or less in close 
contact, concealing the bud between them. In shrubby 
Veronicas and Hypericums and Periwinkle the leaves are 
almost, as it were, glued together, so firmly do they 
cohere all round the margins. In others, such as Aucuba 
and Laurustinus, they are more slightly adjusted. The 
only exceptions that I have met with were Snowberry, 
Weigela, Honeysuckle, and the leaflets of the Elder, all 
being of the same family, Caprifoliaceze.* The pairs 
of leaves had their edges involute, and one of each pair 
slightly embraced the opposite leaf, and so wrapped up 
the bud within it. 

(ii.) pendulous. Ihave not met with any instance of 
opposite leaves being pendulous in the young state. 

(2) Alternate : (i.) evect.—Good examples may be seen 
in the Common and Portugal Laurels (fig.1). As the upper 
surfaces of different leaves cannot be in contact, issuing 
from separate nodes and at different elevations, each leaf 
is conduplicate, z.e, the two halves of the blade are folded 
together and thereby press their upper surfaces of the 
halves against one another; indeed, so tightly is this 
done, that it is not at all easy, in many instances, to sepa- 
rate them. It may be noted here that the conduplicate 
vernation is an extremely common one both for simple 
and compound leaves, and the significance of it will be 
now very apparent. It issometimes further complicated 
by having the surfaces plicate, asin the Vine, Beech, 
Maple, Currant, Raspberry, etc., conditions which are 
probably additional safeguards against radiation. 

* I first discovered this difference in Wezge/a, and that led me to 
examine the others, which revealed the fact that this peculiar form 
of vernation is an ordinal character. 

As other instances of the erect position may be 
mentioned Rhododendron, the leaves of which, as of the 
Dock and Primrose, are revolute ; but those of the Violet, 
Pear, and Michaelmas Daisy are also erect but involute, 
while the Cherry has them convolute. In all these the 
undeveloped leaf is cylindrical or an elongated cone, 
erect, and offers no extent of surface, while the margins, 
the most sensitive parts, are specially protected. 

(ii.) pendulous. The Lime, Hazel, and Ampelopsts 
Veitchii are good examples. In the case of the Lime, as 
soon as the bud expands and escapes from the winter 
(stipular) scales, the inner stipules develop considerably : 
those on the upper side are concave and ovoid and cover 
the upturned edges of the conduplicate leaves, which at 
once take a position in a vertical plane; the stipules at 
the sides elongate much more than the former, furnishing 
some lateral protection to the whole bud, which now 
curves strongly downwards, and somewhat resembles a 
mussel in shape (fig. 2). As the bud continues to develop, 
the branch becomes more and more strongly curved 
downwards, so that the leaves are held vertically (figs. 3 
and 4); and as the lower and older ones increase in Size, 
they assume a horizontal position and undertake to 
protect the younger ones, which are concealed beneath 
them. Thus the protecting care is handed on to each leaf 
as it arrives at maturity, until the whole series are 
developed and the branch and leaves become horizontal. 

(To be continued.) 

SSS 

WATER AS A CONSTITUENT OF 
ORGANIC SUBSTANCES. 

ATER, says Dr. Whitelaw, forms three-fourths of 
the weight of living animals and plants, and 

covers about three-fourths of the earth’s surface. Pro- 
fessor Chaussier dried the body of a man in an oven, like 
a brick in a kiln, and after desiccation the body weighed 
only twelve pounds. Rather more than a pound of water 
is exhaled daily by the breath, about 1? lbs, by the skin, 
and 22 Ibs. by the kidneys, making the daily emissions of 
water by the body about 53 lbs., or not quite three 
quarts. The following is the percentage of water in 
some well-known articles :-— 

Wheat p00 ooo +» 15 | Mangel wurzel_... oo) SR 
Barley 300 500 ... 15 | Cabbage (leaves) ... a6 OE 
Oats on0 290 .. 16 | Cabbage (stem) ... Bente 
Rye... 300 o06 .-. 12 | Mushroom ... 555 «=. 96 
Rice 308 380 --- 13 | Fungi a0 86 to 95 
Beans (field) a -. 5 | Potato 560 i on 
Beans (kidney) ... ... 23 | Water melon noe edo y. 
Peas... te Me 14 | Cucumber ... Pe BA 
Turnips... Se ... 88 | Vinegar plant = 40 
Carrots... 303 -.. 83 | Wheat flour 13 to 16 
Rye flour Bop --- 14 | Cocoa 200 oe sag 
Barley flour a -. 14 | Manna 200 Ba Sic 2.1 
Indian corn flour ... -» 14 | Figs... a 355 say 2 
Oatmeal ... -. 14 | Plums 209 ox Coa /s 
Wheat bread 44, to 48 | Apples 000 900 st) [750s 
Rye bread ... 44 to 49 | Gooseberries ae ves) 8Q 
Cane sugar... 608 coo] LEGIONS sos as0 Soe An 
Linseed cake 590 .. 10 | Egg (entire) 300 Beaonirg:s 
Flesh doo tee se Lt cg ee ae Beas" 
Skin ets hss ... 58 | Blood woe 79 to 83 
Bones (variable) ... 7 to 20 | Gastric juice see <eOy? 
Beef S00 AD moo al. |) bo poo noo .. 80 
Veal 663 Hd 7/5) ebigeon 500 = Bie fi) 
Mutton ie 6 Pelee rent @beese 980 bue we 40 
Haddock ... 20 .. 82 | Brandy ... nae Se 
Sole... 205 ot ooo 9G) || NAANSIS® ons aoe boos 7 
Tea... 00 S05 sso i) era AS 208 Boo sh 
Coffee 7 we ww 12 | Beer vee ase GG 
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Matural PWisiory. 

OFFICINAL RHUBARB AND GARDEN RHUBARB 
(RuEum OFFIcINALE AND RuEUM Hysripum). 

In adapting from our esteemed contemporary Cosmos 
an account of these two plants, we shall be com- 

| 
| 

| 

ment acquired a monopoly of this drug. Their commis- 
sioners, established at Kiachta, on the Chinese frontier, 
bought all the roots, and selected the finest for trans- 
mission to Europe, where they were sold under official 
supervision. Hence the Russian rhubarb is still highly 
esteemed in the drug trade. Since 1863, however, this 
monopoly has come to an end. The rhubarb is generally 

pelled to rectify a few errors as far as garden rhubarb is 
concerned. 

The medicinal or so-called Turkey rhubarb has been 
cultivated in Europe for some time, but long previously 
its root had been used as a tonic and purgative. All that 
was known about it in former days was that it was 
imported from Asia, and especially from China, in the 
form of irregular woody fragments. The Russian Govern- 

met with in rounded fragments of a rather pure yellow. 
It broken, the fracture is marked with red and white 
veins. Its odour is powerful, and its taste bitter. It 
crackles under the teeth, and colours the saliva yellow. 
The lumps are pierced with holes, in which small frag- 
ments of gut-cord are often found. When the crop is 
gathered the lumps are strung ona cord, like a chaplet 
of beads, and are dried in the sun. In certain villages. 
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they are suspended between the horns of goats. Two 

other species of rhubarb are known in commerce—those 

of China and Persia. But there are upwards of a dozen 

species of Rheum which might yield the medicinal pro- 
duct, and it is remarkable that up to the last century no 
one knew exactly which species was preferable. 

Boerhaave made some important experiments on this 
subject. He procured the seeds of various species of 
Rheum, and sought out the one whose roots resembled 
most nearly the kind employed in medicine. It is now 
established that this kind is the Rheum officinale, a native 
of Eastern Thibet and Western China. It is a herbaceous 
plant, with strong branching roots and large, broad, 
palmated leaves, green above and whitish below. The 
flowers are produced in terminal pannicles of a yellowish 
white. The aérial stems, and not the roots, of the plant 
yield the true Chinese rhubard. 

According to Dr. Thorel, the genuine rhubarb is found 
chiefly among the high mountains of Thibet. The plant 
grows vigorously only on the borders of the snow-line, at 
altitudes of about 12,000 to 13,000 ft. The Lamas, per- 
ceiving the considerable profit to be derived from the 
trade in this plant, endeavour to seize possession of it. 
They declare that the root has a sacred character. The 
harvest is conducted with very peculiar ceremonies, and 
it concludes with terrible imprecations against all who 
trespass on the sacred ground until the next harvest. 
But it appears that, in spite of these solemn prohibitions, 
both Thibetans and Chinese plunder the forests, caring 
little for the imprecations of the Grand Lama. 

In 1867 the Paris Société d’Acclimatation received from 
Thibet a chest containing roots of the precious plant. It 
has since been cultivated, and has been the subject of 
interesting observations, but its medicinal properties are 
enfeebled in our climates. 

It might be an interesting experiment to try the culti- 
vation of the medicinal rhubarb in the higher regions of 

the Alps or the Pyrenees. 
The Rheum hybridum is largely cultivated as an article 

of food in Britain and in the United States, bearing in the 
latter country the name of “ pie-plant.” Cosmos asserts 
that the early leaves, mixed with a little sorrel to 
heighten the flavour, are used as a vegetable, and are 
considered equal to spinach. 
We have only heard of one instance of rhubarb-leaves 

being eaten in England, A family had been beguiled by 
an indiscreet newspaper paragraph into trying this 
spring vegetable. The results were serious, as the 
leaves of rhubarb contain oxalic acid! 

The writer goes on to say that the leaves are utilised 
in this manner during the months of April and May, 
whilst after May they are used as a material for tarts. 
He also ventures to assert that such tarts have a finer 
flavour than that of the green gooseberries so much ad- 
mired in Northern France, Belgium, and England. 

Every one knows that the flavour of rhubarb is coarser 
than that of green gooseberries, and that it quickly dis- 
appears from the markets and shops after the latter 
have come into season. 

The leaves of rhubarb, which are not eaten, may, it is 
said, be boiled with potatoes and bran and given to pigs. 
We may add here a brief notice of the other uses to 

which the rhubarb plant may be turned. In the 
manufacturing districts of the North, where rhubarb is 
cultivated on a larger scale than in any other part of 
England, the leaves are sometimes used in setting 
indigo vats for woollen dyeing, as an aid to fermenta- 

tion. For this purpose the leaves are collected together, 
pressed, and used under the name of woad. It must be 
remembered that in modern days the true woad is not 
used on account of the trifling amount of indigotine which 
it develops, but merely as an aid to fermentation. 
Many experienced and successful blue dyers would not 
know whether they were employing woad or rhubarb- 
leaves. 

A less legitimate use for these leaves is said to take 
place in the manufacture of tobacco. 

Had it not been for the triumphant introduction of the 
coal-tar colours, the root of rhubarb would have been 
extensively used in the manufacture of dyes. By treat- 
ment with nitric acid it may be made to yield fine rose, 
crimson, purple, and brown shades. But as these dyes 
were unable to compete with the coal-tar colours, either 
in beauty or in price, they have fallen into complete 
forgetfulness. 

Tue INFLUENCE OF SUNLIGHT on TREES.—In the 
latest report of the head of the Forestry Department of 
the United States reference is made to the effect of light 
on the growth of various trees. It is well known, says 
Professor Fernow, that light is necessary for the develop- 
ment of chlorophyll, and, therefore, for the life of all 
green plants, and especially for that of trees. The heat 
alone which accompanies the light is not sufficient, 
although the relative influence of the light and the heat 
on the growth is still an open question, as well as the 
relative requirements in light of different species of 
trees. Inthe case of forest weeds, which in forestry 
serve as an indication of the amount of shade which the 
trees exert, and with that their capacity of impeding 
evaporation, some require full sunlight for their develop- 
ment, others are averse to a high degree of light. To 
this must be due the change in the plants of a district 
when its forests are removed. Then the amount of light 
or shade needed is modified by site. Where the sun- 
light is strong, in higher altitudes, drier climates, or 
where the growing season is longer, or there are more 
sunny days, some species will endure more shade. The 
flora of high altitudes in general requires light. Trees 
nearly always develop best, in other words make most 
wood, in the full enjoyment of light, but their capacity of 
developing under shade varies greatly. The yew will 
thrive in the densest shade, while a few years overtop- 
ping kills the larch ; the beech will grow with consider- 
able energy under partial shade, where the oak would 
only just keep alive and the birch would die. When 
planted in moist places, all species are less sensitive to 
the withdrawal of light. In the open, maples, elms, syca- 
mores, and others grow well and make good shade trees, 
in a dense forest they thin out and have but scanty foli- 
age. Conifers, such as spruces and firs, which preserve 
the foliage of several years, have perhaps the greatest 
capacity of growing under shade, and preserving their 
foliage in spite of the withdrawal of light. In America 
sufficient da/a to group the forest trees according to the 
amount of light required by them have not yet been 
collected, but rules based on experience have long been 
formed in Germany, where the behaviour of trees under 
different conditions of light has been carefully studied. 
It has been found, for instance, that on the same branch 
those leaves which are developed under the full influence 
of sunlight are not only larger and often tougher in tex- 
ture, and thicker, but that they have a larger number otf 
stomata or breathing pores than those less exposed to 
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light. The whole subject isone of the utmost import- 
ance in forestry, and observations and experiments are 
to be carried out in regard to it in the United States. 

Tue Sanp Grouse.—In Humboldt we find it stated 
that hitherto not a single case of this immigrant bird 
having produced young in Germany has come to light. 
Some alleged instances proved on examination to be 
merely partridges, or—more frequently—corn-crakes. 
The fact that these birds have throughout the season 
been seen in flocks is a proof that they have not paired. 

Docitity oF THE FirLp-Mousr.—According to a friend, 
the field-mouse is much more easily domesticated than 
the house-mouse. The latter seems to have an inborn, 
hereditary shyness which can only be eliminated by 
prolonged care and kindness. The field mouse on the 
contrary, becomes tame in a few days, and can soon be 
liberated for a temporary run in the garden, after which 
it readily returns to its owner. 

SUICIDE oF ScorPpions.—M. Serge Noirkoff, of Con- 
Stantinople, writes to La Nature as follows :—“ Having 
heard that the scorpion puts an end to its life if it finds 
itself in danger without the prospect of escape, I caught 
half-a-dozen of these creatures and tried the experi- 
ment. 1 arranged upon the ground glowing charcoal so 
as to forma circle to which there was no outlet. The 
scorpion was placed in the centre of the circle, which 
was so wide that it would not be incommoded by the 
heat. Finding itself surrounded by fire, the animal began 
by searching for a road to escape. Its movements, slow 
at first, became finally a frantic race along the circum- 
ference of the circle. It then retired to the centre, and 
put an end to its life by plunging its sting into its back, 
and in a few seconds expired with convulsive movements. 
The five other scorpions were then tried successively, 
each time with the same result.” 

ComparaTIve PsycHotocy.—Dr. F. L. Oswald (Popular 
Science Monthly), in a very able article, disfigured, how- 
ever, by the Cuvierian title, “ Four-handed Sinners,” 
remarks that “ every step in the progress of compara- 
tive anatomy has more plainly demonstrated the fact that 
the alleged contrasts in the construction and the functional 
characteristics of human and (lower) animal bodies are 
mere differences of degree, and a similar conclusion 
must force itself upon the unprejudiced observer of 
animal soul functions.” 

Animau Notions or Time.—Dr. A. S. Hudson, writing 
‘to the Popular Science Monthly, refutes the contention 
that, ¢.g., dogs distinguish the recurrence of Sunday not 
by counting the days, but by perceiving certain pecu- 
liarities in the movements about the house, etc. Dr. 
Hudson mentions a herd of five cows to which salt was 
always given every Sunday. On that day, accordingly, 
they always collected at the gate, waiting for the custo- 
mary dole. Now, the field where they grazed was 
remote from the house, isolated from the outer world, 
and away from any thoroughfare. From week to week, 
-and from month to month, they saw no person except the 
man who milked them, and had no conceivable means of 
distinguishing Sunday—to them salt-day—save by the 
Japse of days. 
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THE PROBOSCIS OF THE ELEPHANT. 

W* need not dwell upon the mingled strength and 
flexibility of the elephant’s trunk, which are 

sufficiently illustrated by anecdotes familiar to every 
child. The internal structure of this marvellous organ 
is less generally known, and the very few who have had 
an opportunity of dissecting it are by no means agreed 
as to the meaning and use of some of its arrangements. 
A cross-section of the trunk is triangular near the base, 
elsewhere rounded. The side next to the mouth is 
flattened. Towards the middle of the section, but a 
little nearer the front than the back surface, are seen the 
cut ends of two tubes side by side. These are the nos- 
trils, which are lined by a thick yellow layer, upon which 
is spread a thin, moist, and sensitive mucous membrane 
Many small muscles radiate outwards from the nostrils 
connecting them with the skin, while transverse muscular 
fibres pass across from side to side, between and behind 
the nostrils. Lastly, a great number of longitudinal or 
semi-spiral muscles enclose the others, passing to the 
skin at various points. Thus there are muscles to 
shorten and thicken the trunk, muscles to narrow and 
lengthen it, and muscles to bend it to any side. More- 
over, the great number and independence of these 
muscles allow of one portion being bent to the right 
while another is bent to the left, and so on. It is said 
that there are 30,000 to 40,000 separate muscles in the 
whole organ. The tip of the trunk has a prehensile and 
muscular finger. 

The trunk of the elephant plainly represents the nose 
united to the upper lip. In some other quadrupeds, ¢.g., 
the elephant-shrew of Africa, the nose is drawn out in 
almost the same proportion as in the elephant, but here 
it is the cartilages of the nose which are prolonged, while 
in the elephant the cartilages have no very unusual 
development, but an immense addition of muscular and 
membranous tissues is made to the extremity of the 
proper nose. The snout of the tapir has somewhat of the 
same structure as that of the elephant, though it is but 
slightly developed in comparison. The muscular and 
membranous elements in particular are greatly fore- 
shortened. 

The primary function of the proboscis in the elephant 
is obviously to bring food to the mouth. The short 
neck does not allow the mouth to reach the ground 
while the animal stands erect. Why should the neck 
be so short? Because it is loaded with heavy tusks 
and grinders. The tusks alone have been known to weigh 
300 lbs. If we try to imagine a long-necked elephant, 
we are compelled to clothe its neck with an absurdly 
copious mass of muscle and ligament. The great bulk 
of the animal magnifies out of all direct proportion the 
mechanical difficulty of supporting the head. (See an 
article on “ Some Effects of Difference of Size,” ScrENTIFIC 
News, vol. t., p. 202.) The true sequence seems to be— 
(1) heavy teeth and tusks in an animal of gigantic bulk ; 
(2) short neck ; (3) proboscis, long enough to reach the 
ground. 

The attachment of the muscular roots of the proboscis 
requires an unusual extent of cranial surface, and the 
forehead of the elephant is of necessity immensely wide 
and high. But the brain is by no means large in pro- 
portion. A rough estimate shows that the elephant’s 
brain weighs only about 1-1,oooth of the total weight of 
the body, whereas in a harvest mouse the proportion 
is 1-20th. So rapidly do the strength and weight of the 
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driving machinery increase with increased bulk! 
Although the elephant’s skull must be unusually ex- 
tensive externally, its internal cavity is only of moderate 
size, far below the proportion obtaining in small quad- 
rupeds. This disparity between the external and internal 
surfaces of the skull is reconciled in an interesting way. 
Were the intermediate space to be filled with ordinary 
bone, the elephant’s skull, which (exclusive of the 
tusks and teeth) already weighs something like 200 lbs., 
would become, at a guess, nearly as heavy again. In 
place of solid bone, a number of large air-cells, separated 
by slender walls of bone, occupy the interval between 
the inner and outer tables of the skull. It is interesting 
to notice in a divided skull how the direction of the thin 
Partitions is varied, so as to offer the most effective 
resistance to pressure at every point, without an atom of 
needless substance. 

A number of observers with good opportunities, and 
presumably competent, such as Sir Emerson Tennent, 
Gordon Cumming, and others, have described the power 
which the elephant possesses of ejecting large quantities 
of water from the trunk. Sir E. Tennant represents that 
this is accomplished by placing the proboscis in the 
mouth, and thence withdrawing gallons of water. Where 
the water comes from, and how it is regurgitated, are 
questions upon which anatomy throws hardly any light. 
The cardiac end of the stomach, it is true, exhibits a 
number of transverse folds, which have been supposed 
to act as valves, shutting off a special water-chamber, 
and the late Dr. Harrison, of Dublin, many years ago 
described a special muscular apparatus, which he thought 
might aid the stomach in regurgitating a portion of its 
contents into the esophagus. But more recent observers, 
such as Professor Morrison Watson (Journal of Anatomy, 
1871), and Miall and Greenwood (“ Anatomy of Indian 
Elephant”), find nothing which can be called a cardiac 
water-chamber, nor yet any special muscles for emptying 
it. There is, indeed, at the back of the mouth, a pouch 
capable of holding a small quantity of water, perhaps a 
quart or two. All the rest must (it would seem) he 
sucked up directly fromthe stomach into the trunk, 
which is probably sufficiently capacious, when distended, 
to lodge several gallons of fluid. It is much to be desired 
that naturalists who have access to elephants living under 
tolerably natural conditions would clear up the difficulties 
of this curious subject. Can it be ascertained how much 
water the trunk alone is capable of lodging ? Is certain 
proof to be had that water is returned from the stomach ? 
There are still unsolved questions of great interest con- 
nected with the physiology and habits of the elephants, 
and there is room for fear that these visibly declining 
species may become extinct before science has completely 
satisfied her curiosity respecting them. 

— SSS 

INTERNATIONAL Patent AGENcy.—We have pleasure 
in calling our readers’ attention to the International 
Patent Agency, 28, Martin’s-lane, Cannon-street, E.C. 
This agency has been established many years, and deals 
in all kinds of patents and inventions. Of the many 
hundreds of inventions yearly taken out, only a com- 
paratively small percentage are brought before the public, 
owing to the difficulty which inventors experience in 
getting their inventions taken up, and it will be readily 
understood that an agency of this kind, which is a medium 
between the inventor and the capitalist and manufacturer, 
is appreciated by all inventors. 
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POISONS IN THE WORKSHOP. 

(Concluded from p. 110.) 

pM exceedingly deadly substance largely employed 
by electro-platers, and used also to a considerable 

extent in photography, is the cyanide of potassium. This 
substance is a solid body of a white or whitish colour, 
very easily soluble in water, and giving off a powerful 
and very peculiar odour, which is decidedly poisonous, 
and produces headaches and other disturbances of the 
nervous system. Hence all workrooms where it is used 
or stored in quantity should be well ventilated. In the 
state of solution it gives off its noxious vapours more 
freely. Those who have to deal with such solutions 
should allow them to come in contact with the hands 
as little as possible, especially if there is any cut or 
abrasion of the skin. Solutions of cyanide on exposure 
to the air quickly turn of a brownish colour. We have 
it on good authority that a workman in an electro- 
plating establishment at Sheffield had on the table 
before him two jugs, one containing a solution of cyanide 
of potassium and the other partly full of beer. Feeling 
thirsty he took up the wrong jug and swallowed a hearty 
draught of the deadly fluid before he found out his 
mistake. In spite of the almost instant attention of 
three medical men, he was dead in less than twenty 
minutes. This case emphasizes the rule that no article 
of food or drink should ever be kept or consumed in 
any room where poisons are manufactured or used. 

Such instantaneously fatal cases are of course rare. 
But the health of workmen who continually inhale the 
fumes of this cyanide is always more or less affected. 
We must now turn to the coal-tar colours and inquire 

whether these dyes are found to produce effects upon 
their producers and users similar to those which are 
sometimes found to result from wearing garments dyed 
with such colours? Our own experience, by no means 
trifling, gives a decidedly negative reply. We have never 
seen a case of illness which could, with even the re- 
motest probability, be suspected as being due to the 
manufacture, the dissolving, mixing, etc., or to dyeing 
and printing with them. We are happy, however, to 
reinforce our observations with the much wider obser- 
vations of Dr. Grandhomme. This gentleman has for 
some years acted as inspecting physician of the cele- 
brated coal-tar colour manufactory belonging to Messrs. 
Meister, Lucius, and Briining, at Hoechst. This esta- 
blishment presents opportuities for studying the subject 
not, perhaps, to be met with elsewhere. There are a 
thousand workmen employed in addition to forty fore- 
men and managers, twenty-five chemists, one engineer, 
and thirty clerks. Each class of colours is prepared in 
a distinct workroom, and a stringent rule provides that 
no man shall enter any department save his own. Hence 
the risk of error in assigning any illness to a wrong cause 
is practically eliminated. The ventilation is admirable, 
and every apparatus giving off hurtful gases is placed 
in connection with the chimney. Rooms containing 
combustible or explosive substance are illuminated 
solely by the electric light. 

A capital point is the exclusion of arsenic. The 
magenta employed is made on the Coupier process, and 
consequently both this colour and all that are further 
prepared from it are absolutely non-arsenical. Thus 
their physiological action, whatever it might prove, could 
not be complicated by the effects of arsenic. 

Some of the primary materials from which colours are 
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prepared are undoubtedly poisonous. Benzol has re- 
peatedly proved fatal to all lower animals to which it 
has been given. If the vapour is inhaled by man, it 
gives rise to irritation of the brain, dizziness, ringing in 
the ears, nausea, and drowsiness. Only one serious 
case is on record, which, however, did not terminate 
fatally. It is, however, very probable that the constant 
or frequent breathing of this vapour must have a debili- 
tating effect. 

Nitro-benzol, the intermediate step between benzol 
and aniline, is more formidable. It produces difficulty 
of breathing, dizziness, drowsiness, and convulsions, 
death often occurring from general paralysis. Re- 
markably enough, these symptoms sometimes do not set 
in until! twenty-four hours have elapsed. Forty-four 
cases of acute poisoning in human subjects, due to con- 
tact with this substance, have been observed, of which 
fourteen proved fatal. 

Aniline itself is also a well-recognised poison, whether 
in its pure state or as the “aniline oil” of commerce. 
According to circumstances, it may produce either acute 
or chronic poisoning. 
We shall, perhaps, call forth the scepticism of our 

readers if we say that the pure salts of rosaniline, ¢.g., 
magenta if only free from arsenic, as well as the deriva- 
tives of rosaniline, such as aniline blue, violet, and green, 
are harmless! Such, however, is indisputably the case. 
The men employed in the magenta-house have good 
health, and on frequent and careful examination they 
have been found free from those affections which ma- 
genta was suspected to bring on. It has also been 
administered to animals, and medical men have 
experimented on themselves, but without result. Dr. 
Grandhomme considers that the irritation of the skin 
occasioned by wearing stockings dyed with magenta has 
been due to the presence of arsenic. 
The manufacture of the lovely colours, eosine and 

erythrosine, seems injurious. Though these colours, 
when administered to animals, produce no symptoms of 
disease, yet the health of the workmen in the eosine- 
house was not satisfactory. Of the seventeen persons 
employed in this department, sixteen were annually on 
the sick-list for a longer or shorter time. A curious 
effect produced is violent perspiration of the hands, 
sweat rolling down in drops from the tips of the fingers. 

Upon the whole, however, it may be considered that 
the manufacture and use of the coal-tar colours are not 
specially dangerous employments. But from all this it 
does not follow that such colours, even non-arsenical, 
can be safely worn in immediate contact with the skin. 
Certainly many stories of ‘“ blood-poisoning ” (!) from 
the use of garments dyed with aniline colours are merely 
canards. Sometimes, on rigid scrutiny, both the alleged 
victim and his or her medical adviser are found to be 
non-existent. Sometimes the cause of the mischief is said 
to be some colour which is not in the market at all. Still 
we should recommend our readers, as far as may be pos- 
sible, to eschew the present rage for dyed under-clothing. 
We have thus briefly surveyed the manufactures 

most dangerous to public health. There are not a few 
others, less important, which space does not allow us to 
take into consideration. 

SSS | 

ITALIAN EXuIBition.—This exhibition closed on Wednes- 
day, Oct. 31st. The exhibition has proved so attractive that it is 
in contemplation to present a further display of the arts and 
industries of Italy next year. 
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a eviews, 
Papers and Proceedings of the Royal Society of Tasmania, 

for 1887. Hobart : Mercury Office. 

Among the more noteworthy papers in this volume 
is one by R. M. Johnston, F.L.S., raising the question 
“How far can the general death-rate for all ages be 
relied on as a comparative index of the health or the 
sanitary condition of any community?” He concluded 
that while the total death-rate for all ages may be used 
locally asa fairly trustworthy index of the health and the 
sanitary condition of any given place from year to year, 
it is a most fallacious index as regards the comparative 
health and sanitary condition of different localities. 

Mr. W. Saville Kent, F.L.S., discusses the acclimatiza- 
tion in Tasmanian waters of the true salmon (Sa/ma 
salar), and an epidemic said to have occurred at the 
fish-breeding institution at Plenty. The disease in 
question is one too well known in England and Scotland, 
and is due to the parasitic fungus, Saprolegnia ferox. 
For this disease, temporary immersion in sea-water is 
recommended. Hard waters, caustic alkalies, and other 
chemical agents seem to favour the spread of the disease. 
Perhaps it would be well if waters which have been. 
used in washing sheep were kept out of the rivers. 

There are a fair number of botanical and zoological 
papers, but as these consist for the most part of the 
description of species, they are not well suited for notice 
in our columns. We may here except certain papers by 
Colonel W. V. Legge, F.Z.S., namely, “‘ A First List of the 
Birds of Maria Island,” the ‘‘ Highlands of Lake St. 
Clair,” and the “ Breeding of some Sea-birds on the 
Actaeon and Adjacent Islands.” 

Primary Methods in Zoology Teaching, for Teachers iw 
Common Schools. By W. P. Manton, M.D. Boston : 
Lee and Shepard. 

The reader who is sanguine enough to hope that this 
“‘jamble of comparative anatomy and physiology,” to 
use the author’s candid phrase, will qualify him to teach 
the subject, is doomed to disappointment. A book so 
slight and hasty is insufficient even to guide the first 
steps of the learner—it is a mere extempore effusion of 
amateurish notions. The excellent manuals of Huxley, 
Parker, and Morse show a better way to that knowledge 
which must be possessed by every teacher ot zoology 
who would not be a humbug. We are sorry to say that 
we can find no merit or usefulness in Dr. Manton’s little 
book. The illustrations, which are “ purposely crude,” 
are also ill-selected and ill-drawn. 

Star Atlas, containing Maps of all the Stars from 1 to 6°5 
Magnitude between the North Pole and 34° South 
Declination, and of all Nebule and Star Clusters in 
the same region which are visible in telescopes of 
moderate power. With explanatory text by Dr. 
Hermann J. Klein. Translated and adapted for 
English readers by Edmund McClure, M.A., 
M.R.I.A. London: Society for Promoting Christian. 
Knowledge. Price 7s. 6d. 

This atlas contains eighteen maps, printed by E. A-. 
Funke, of Leipsic. The first twelve are beautifully clear 
and exquisitely engraved star charts. The remaining six 
maps contain a reproduction of the Brothers Henry’s 
photograph of the star cluster of the Pleiades, and various 
other nebulze and star clusters, all marvels of typo- 
graphy. There is also a well-written introduction con- 
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taining some useful tables, anda description of the more 
interesting fixed stars, etc., contained in the maps. We 
ean strongly recommend this atlas to those of our 
readers who are interested in astronomy. 

1 SS 
RECOGNITION OF HUMAN BLOOD. 

“pe diagnosis of human blood, as distinguished from 
that of the lower animals, is often an important 

point of criminal jurisprudence, when blood-stains on 
garments or weapons are laid before the courts as 
evidence. 

This difficult question has lately been discussed in the 
Journal of Comparative Medicine, by Dr. H. Formad. 

For. deciding the general question whether a certain 
stain is due to blood or to some vegetable juice or artifi- 
cial dye the spectroscope and various chemical reagents 
come into play. But to prove that a given specimen of 
blood is human or otherwise the microscope alone is of 
any value, and the sole method in which it is applicable 
is to measure the blood-cells. The distinction of the 
blood of any mammalian animal from that of the lower 
classes of animals is easy, from the fact that in mam- 
malia only the cell is round and non-nucleated. The 
distinction between the blood of man and that of the 
lower mammalia turns entirely upon the micrometric 
measurement of the cells. 

The following animals only have blood corpuscles 
larger than man, #.e., exceeding z;55 of an inch: the 
elephant, the great ant-eater, walrus, sloth, platypus, 
whale,capibara, and (according to Wormley) the opossum. 
Animals whose blood corpuscles are slightly below those 
-of man in size, they having corpuscles from 3355 to 3000 
of an inch in size, are the seal, beaver, musk-rat, porcu- 
pine, monkey, kangaroo, wolf, and guinea-pig. None 
of these are domestic animals. All other animals, 
including all domestic species, have blood corpuscles of 
a mean diameter less than ;;4,, of an inch, and, in fact, 
those animals to which blood-stains found on the clothing 
of criminals are commonly ascribed, such as the ox, pig, 
horse, sheep, and goat, have corpuscles with a mean 
diameter less than z7/j5 of an inch. 

The question may, however, be raised whether the 
blood corpuscules of a// mammalian species have been 
examined with sufficient care. It is very possible that 
the animals here lumped together under the name 
“monkey ” may have blood-corpuscles not alike in size. 
Especially is this the case with the anthropoid apes. 

Dr. Formad summarises the facts as at present known, 
as follows :— 

1. The blood-corpuscles of birds, reptiles, and fishes, 
being oval and nucleated, can never be mistaken for 
human blood. 

2. Fresh human blood cannot be mistaken, under the 
microscope, for the blood of any animal whose corpuscles 
havea mean diameter of less than >¢5,, or even zeo0 
of an inch. 

3. (a) If the average diameter of the corpuscles in 
fresh blood be less than z7g,, then it cannot possibly be 
human blood; (4) if the diameter be above z;55 inch, 
then it may be human blood; (c) if the blood corpus- 
cules, after exhaustive measurement, give a mean 
diameter exceeding 5,4, of an inch, then it 7s human 
blood, provided it is not the blood of any of the wild 
beasts mentioned. 

These conclusions apply especially to fresh blood. 
Dried blood, it is asserted, can be distinguished with 

equal accuracy, provided it has been dried rapidly. If 
it has dried slowly it will have undergone decomposi- 
tion, and its structure cannot be made out. A good 
liquid for moistening dried blood is Virchow’s solution, 
consisting of thirty parts caustic potash and seventy 
parts water. At least five hundred measurements 
should be made in order to arrive at certainty as to the 
average diameter of the cells. 

If the corpuscles have become spheroidal from the 
absorption of moisture, or crenated from drying, they 
may still be distinguished, because such changes are the 
same in the corpuscules of all animals, and have their 
proportionate and corresponding ratio of alteration in 
form and decrease in size, the range or scale of decrease 
being always alike in the same animal. 

The red blood corpuscules which have become 
spherical by imbibing liquid have, according to Dr. 
Formad’s observations, the following mean diameters in 
different species : man, zj55 inch ; guinea pig, g-g5 
inch ; wolf, gop inch; dog, ggg inch ; rabbit, z955 
inch ; ox, zo inch; sheep, gy5q inch ; goat, a5 
inch. 

These figures prove that the diameter of the corpus- 
cles in each animal, when rendered artificially spherical 
is about one-third less than that of the normal biconcave 
or disc-like corpuscles of the same animal. 

Dr. Formad believes that human blood can thus be 
positively distinguished from that of any other animal. 
Other eminent microscopists do not feel equally satisfied. 

—+ > ae 

MICROSCOPIC MANIPULATION. 
HE remarks which follow are intended for workers 

who have had some practice in the simplest modes 
of preparing and mounting microscopic objects. They 
form a sequel to the article ‘‘“How to Work with the 
Microscope,” already published in the Screntiric News, 
(vol. i.,N.S., p. 82). 

Let us suppose that some animal tissue is to be pre- 
pared for microscopic examination. It is a good plan 
to procure a small mammal, and remove from the fresh- 
killed body a number of different tissues, say, stomach, 
small intestine, a large nerve, such as the sciatic, and a 
piece of spinal cord. These should be placed immedi- 
ately in the hardening fluid. Only small pieces which 
can be rapidly penetrated by the fluid should be taken. 
No part of the object should be more than # in. from 
the surface. The fluid should be greatly in excess of 
what is required to cover the tissues ; thus four or five 
small bits may be placed in about four ounces of fluid. 
Trim the tissues to such shapes that by merely looking 
at them you can see how they lay in the body and how 
they must be cut. For instance, the long axis of the 
piece may correspond to the long axis of the organ, 
the narrow end of the piece to the narrow end of the 
organ, and so on. 

Procure from the chemist 6 oz. of 10 per cent. solu- 
tion of chromic acid, and keep it by you in a stock 
bottle. Dilute some of this to } per cent. for or- 
dinary use as a hardening fluid. Various other solu- 
tions possess special advantages of their own, but it is 
of the first importance not to be bewildered by a 
multiplicity of reagents, and the beginner will do well 
to have only one process in his mind, until he has 
thoroughly mastered it. The solution should be changed 
after 24 hours, and then allowed to act for several 
days (2 to 14, according to the size of the tissues). 
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Avoid as far as possible all fingering or pulling of the 
parts. Epithelium, in particular, must never be rubbed, 
however lightly. Wide-mouthed stoppered bottles are 
used in all the operations with fluid ; those which have 
contained chromic acid must be scrupulously washed 
with strong mineral acid and water before they are 
used for any other purpose. 

The next step is to remove all free chromic acid, and 
gradually to dehydrate the tissues. Different strengths 
of alcohol are employed. Buy a gallon of methylated 
alcohol of good strength, and a few ounces of absolute 
alcohol. The methylated alcohol should contain 80 per 
cent. of spirit. Mix it with water so as to get a 4o per 
cent., and also a 60 per cent. solution. Then remove 
the tissues from the chromic acid, add to them a small 
quantity of 40 per cent. alcohol, pour this away, and add 
a relatively large quantity of the same. After 24 
hours change to 60 per cent., and renew the fluid once or 
more, according to the size of the tissues and the amount 
of colouration of the alcohol. Then change to methylated 
alcohol of full strength. Ifthe tissues are not immedi- 
ately wanted, keep them in methylated alcohol. Too 
long soaking in absolute alcohol renders them brittle and 
over-contracted. The gradual saturation with strong 
alcohol should occupy about a fortnight. Note that 
waste alcohol should be kept for redistillation. 

Allis now ready for staining. Here, again, it is best 
to practise one method only until proficiency has been 
gained. Begin with alcoholic borax-carmine, and stain 
the tissues whole before cutting. The staining fluid is 
made in this way: Take a 4 per cent. solution in water 
of borax. Saturate with carmine (2 to 3 per cent.), 
leaving the mixture to stand for a day or two, and stir- 
ring now and then. Add an equal bulk of methylated 
alcohol. Let the solution stand for a week, ‘and then filter. 

Place the tissues in perfectly clean bottles, with 
enough of the staining fluid to cover them. Leave them 
for two or three days, then pour off the fluid, and add 
methylated alcohol, slightly acidulated (two drops of 
hydrochloric acid to the ounce). The crimson stain is 
tbereby fixed, and brightened in colour. Transfer once 
more to ordinary methylated alcohel, and just before 
cutting to absolute alcohol for twenty-four hours. 

Most tissues require imbedding to give sufficient firm- 
ness.. For cutting by hand nothing is better than cacao 
butter. Make a small rectangular paper tray, about 
1 in. long, } in. wide, and 3in. deep. Fill this with the 
melted cacao butter, dry the tissue superficially, and 
place in the tray. Take care that it is completely im- 
mersed in the butter, and don’t heat the butter more 
than is absolutely necessary. When the preparation is 
cold remove the paper, and pare down the block with a 
sharp knife. It is undesirable to have to cut through 
much of the imbedding substance with the razor, and 
equally undesirable to weaken the block too much. The 
top of the block must therefore be trimmed soas to slope 
away on all sides, and the operation must be repeated 
frequently as cutting proceeds. To prevent melting in 
the hand hold the block in a piece of paper. Use the 
sharpest razor you can obtain, wet the blade and also 
the tissue with methylated alcohol, pick up the sec- 
tions as cut with a small camel-hair brush, and 
transfer to a watch-glass of methylated alcohol. 
When a sufficient number have been obtained pick 
away and remove the chips of imbedding substance 
with a needle and brush, replace the methylated alcohol 
by absolute, and this again by oil of cloves. Finally 

pick out the sections one by one with a section-lifter, 
and mount in balsam. 

Where a mechanical microtome is required Fearnley’s 
may be recommended. It is good and cheap, and admits 
of imbedding either in a waxy medium or in celluloidin. 
Special instructions are required for this or any other 
mechanical microtome. Caldwell’s rocking microtome 
is indispensable where many consecutive sections 
are required, but it is not well adapted to the 
wants of the beginner. It is somewhat costly, and the 
necessary appliances, to say nothing of the continuous 
time required by the different operations, presuppose 
serious devotion to biological work. Hand-cutting will 
do a great deal, and no microtome can altogether replace 
it. The novice will therefore do well to give his princi- 
pal or sole attention to hand-cutting for at least the first 
few months of his initiation. 

— SWS —_ 

THE ACTION OF MICROBIA UPON 
COLOURING MATTERS. 

"THE following memoir has been submitted to the 
Paris Academy of Sciences by its author, M. J. 

Raulin :— 
If we colour wort in alcoholic fermentation with 

magenta, Nicholson blue, imperial violet, saffranine or 
Poirrier orange No. 2,a part of the colouring matter 
is seized upon by the yeast and dyes it strongly, whilst 
cochineal, logwood, orchil, and extract of indigo do not 
dye it. In the former case we have a true tinctorial’ 
action analogous to that which the same colouring matters. 
exert upon animal fibres. 

The spores of Aspergillus niger have been sown in 
artificial liquids suitable for cultivation, one containing 
nitrate ofammonia ; a second, a salt of aniline ; a third, 
a salt of rosaniline ; a fourth, extract of indigo; the fifth 
being entirely free from nitrogen. The mould flourished 
well in the first liquid, but gave merely an insignificant 
yield in the four others. It wiil be remembered that M. 
Pasteur has found moulds able to assimilate the nitrogen 
of ethylamine, and that M. G. Ville has observed large 
plants assimilating the nitrogen of ethylamine and 
methylamine. Are these differences of action connected 
with the differences of constitution of compounds belong- 
ing respectively to the aromatic and to the fatty series ? 

Yeast-water, beer-wort, or an artificial sugary liquid, 
slightly acidified if tinted with extract of indigo, are 
slowly and progressively decolourised in a few days in 
the absence of any organism, but in presence of air. 
This is an oxidation, since carbonic acid gas hinders the 
decolouration. Certain zerobic organisms, such as 
Aspergillus niger, Mycoderma vini, Mycoderma acett, 
hinder or retard this decolouration by opposing the access 
of oxygen. Active beer-yeast produces the same effect ; 
still, after some weeks, beer-wort in active fermentation 
by means of ordinary brewers’ yeast, if tinted with 
extract of indigo, is decolourised in the absence of 
atmospheric oxygen, but this is a reduction by hydro- 
genation, for the colour reappears on the contact of air, 
and this reduction coincides with the development of 
microbia, similar to the lactic ferment. 

To render this decolouration of extract of indigo by 
reduction as certain and as rapid as possible, the yeast- 
water is left to itself for some days at a temperature of 
about 75° Fahr. It is then full of bacteria, and gives off 
a putrid odour. The bacteria increase rapidly if they 
be sown in fresh yeast-water. 
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If such yeast-water be coloured with extract of indigo, 
this is decoloured more or less rapidly. A quarter ofan 
hour suffices in the most favourable cases. Ina few 
hours we may thus reduce 500 milligrams of dry extract 
of indigo in 1 litre of liquid. This decolouration is so 
much the more rapid as the microbia are more numerous. 
On the other hand, heat and antiseptics such as phenol 
(which kills the organisms) oppose the decolouration. 
Filtration renders the filtrate inactive, whilst the liquid 
remaining upon the filter retains its activity. The de- 
colouration, therefore, is not the result of the action of a 
substance previously generated by the microbia, which 
would accumulate in the liquid, unless we suppose that 
heat, antiseptics, and atmospheric oxygen introduced by 
filtration destroy this substance—an inadmissible hypo- 
thesis, since on saturating the unfiltered liquid with 
oxygen we do not destroy the faculty of decolouration, 
This power of the microbia is therefore an actual action, 
direct or indirect, inherent in their life. It is a reductive 
action, since the indigo resumes its colour on exposure 
to the air, and the bacteria themselves are anzerobic. 
We must not confound this phenomenon with the de- 

colouration of extract of indigo in an alkaline solution 
of glucose, for in the latter case the microbia are not 
necessary, and in the former the decolouration still takes 
place in a neutral or slightly acid medium. It is not due 
to hydrogen set at liberty, for its quantity is quite in- 
sufficient to explain the result. 

This phenomenon is doubtless connected with the 
special mode of respiration of these organisms. 

M. Duclaux has observed.the decolouration by reduc- 
‘tion of extract of indigo in milk, making its appearance 
at the same time as the first organisms, and M. Dubois 
has observed the spontaneous decolouration of litmus in 
closed vessels, as due to a kind of micrococcus. 

It is not alone upon extract of indigo that these 
microbia exert their activity by hydrogeneration. Log- 
-wood, orchil, saffranine are decolourised rapidly, though 
less so than extract of indigo, and resume their colour 
on exposure to air. Certain azo-colours, such as the 
ponceau 3R of Meister, Lucius and Briining, the orange 
No. 2 of Poirrier and Bordeaux red, are decolourised 
rapidly, but do not recover their colour in the air. 
Nicholson blue and imperial violet are decolourised in a 
few days, but magenta, cochineal, and the colouring- 
matter of wine resist for some weeks. Hence the 
microbia in question may prove useful reagents for foreign 
colouring-matters added to wine. 

+See 

Abstracts 
of Wapers, Lectures, etc. 

SOCIETY OF ENGINEERS. 

At a meeting of the Society of Engineers, held at West- 
minster Town Hall on the 5th November, Mr. A. T. 
‘Walmisley, President, in the chair, a paper was read on 
“The Practice of Foundry Work,” by Mr. H. Ross- 
Hooper. 

The paper first briefly compared the particular quali- 
ties and properties of pig iron, with the view of deter- 
mining the varieties which are best adapted to the 
requirements of the different kinds of castings made; and 
showing how the nature of cast-iron depended not only 
upon the amount of carbon that it contained, but upon 

the conditions under which that carbon existed. The 
author then proceeded to illustrate how, the failing of 
portions of a cast-iron structure may be traced to a want 
of knowledge in the way the lines of crystallisation flow 
on the cooling of the metal, and mentioned the weak 
points to be guarded against in the designing of cast-iron 
work. Moulding or the production of a hollow mould to 
receive the metal was next considered; for to mould 
melted iron into any required shape or form two things 
are necessary—(1) a pattern of the article to be produced, 
(2) a substance which will retain the impressions of the 
pattern made upon it and resist the violence of the metal 
when poured therein. To make a pattern a man requires 
to be thoroughly conversant with the principles of mould- 
ing, to So construct it that it may give a minimum of 
trouble to the moulder; the materials used for pattern 
making and the general essential points of this branch 
being touched upon. The differences between green and 
dry sand moulding, the requisites of a good foundry 
sand, and the mode of preparing a mould for a small 
girder bed-plate were entered into in detail, noticing 
those particulars which should be observed in the con- 
struction of sand moulding, and showing the uses of 
cores and the method employed in their formation both 
large and small. 

The author next proceeded to describe the features of 
loam moulding, illustrating (by means of a working 
model) the process of constructing a mould for a drum 
capable of holding 200 feet of one-inch wire rope used in 
the erection of the Sukkur Bridge, India. 

After explaining the operations of chill casting, malle- 
able cast-iron, and the system of moulding known as 
“ Jobson’s Blocks,” whereby sand moulds of thin delicate 
patterns can be made by ordinary labourers, the author 
mentioned the different modes adapted for casting 
according to the forms and requirements of the various 
articles to be produced, and how sound results can only 
be obtained by a careful attention paid to the feeding of 
the metal to supply the shrinkage and drawing away 
which must inevitably occur on the cooling of the metal. 
The cupola, its construction, and advantages over other 
types of furnaces, and the manner of charging it, together 
with the appliances necessary to a foundry in the shape 
of drying stoves, laddles, cranes, etc., anda “ fettling 
shop ” for the ultimate cleaning and dressing of castings 
were duly considered. 

The author then treated of the examination of cast-iron 
work and the care that should be observed in all inspec- 
tion of the same, and finally discussed the tests usually 
applied and the general strength of cast-iron. 

LEEDS GEOLOGICAL ASSOCIATION. 

Ar the meeting on Oct. 25th, Mr. J. E. Bedford, F.G.S., 
the President, delivered an address on “‘The Oil Fields 
of the United States and Russia.” There are now, he 
said, two large centres from which petroleum products 
are derived—the State of Pennsylvania, in the United 
States of America, and the district of Baku, in Southern 
Russia. To the Americans is due the credit of having 
developed an enormous trade and of benefiting the world 
at large. Paraffin is the most generally known product 
of the petroleum industry. It is obtained by distillation 
of the crude petroleum in large retorts or stills. When 
the heat rises to the boiling point the distillation com- 

mences, and the lighter spirit or gasoline, generally 

called benzoline, is the first product. When this is all 
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gone, the heat of the still is increased, and paraffin distils 
over, and is collected separately. The distillation is then 
continued at a higher temperature, when other oils of a 
higher specific gravity are produced. These oils are too 
heavy for burning in lamps; the temperature at which 
they vaporise being very high, they will not burn on a 
lamp wick. This oil has good properties, which have 
been utilised in another direction. As a lubricating 
material for steam cylinders it has no equal. Having no 
action on metals, and being stable at a high steam heat, 
it is very much superior to tallow or vegetable oil for 
this special purpose. Another bye-product in the paraffin 
industry which has recently come into extensive use is 
vaseline—a semi-solid paste, which, when purified, has 
a fine amber colour, and is used for dressing wounds, 
and for the bases of ointments and pomades. As it is 
one of the paraffin series it never becomes rancid, as all 
animal and vegetable fats do, by the separation of the 
fatty acid from the glycerine. No doubt all petroleum 
districts will show evidence of the presence of the oil by 
exudation on the surface or by the oil being brought up 
by springs of water. In order to obtain the oil in large 
quantities, bore-holes are made and carried deep enough 
to reach the oil-bearing strata. This is generally suffi- 
cient for a fairly constant flow of crude oil. There is 
often pressure sufficient for the oil to be spouted into 
tanks without pumping. It is then conveyed to the 
refineries either by special railway tanks or by lines of 
iron pipe. Many of the latter are several miles in length. 
Petroleum is now being largely used for fuel in place of 
coal. The Standard Oil Company of Cleveland, Ohio, 
have constructed a pipe line 207 miles long, stretching 
from Lima to South Chicago. The pipe is 8 inches in 
diameter. There is a powerful pumping engine at Lima, 
and this forces the oil all the way to Chicago, where a 
steady stream issues, amounting to 5,000 barrels a day. 
The company have reservoirs into which the oil is run, 
and they supply great quantities to the ironworks of the 
district. There is great difference in the geological age 
of the strata in which oil and gas are found. In Ohio, 
Kentucky, Virginia, and Tennessee the oil has its origin: 
in sandstones or shales of Devonian age, or in the 
Trenton limestone of the Lower Silurian. In describing 
the Wyoming oil region, Mr. Bedford quoted from 
Professors Aughey and Ricketts, who state that the 
cretaceous rocks are the best developed, and the most 
important of the whole series. They are from 5,000 
feet to 6,000 feet thick, and are divided into four 
groups—the Dakota, Colerado, Fox Hills, and Laramie. 
They consist mainly of a coarse conglomerate, firmly 
cemented ; porous sandstones and sandy shales, but no 
limestone. Every one of those groups has oil springs, or 
contains strata whose outcrops are saturated with oil. 
With one single exception, no petroleum occurs (in this 
district) in any other than cretaceous rocks. The excep- 
tion is the Schoshone oil, which is found at a lower 
horizon, namely—at or near the bottom of the Triassic 
or the top of the carboniferous formation. Thus in the 
Eastern States the oil is found in Silurian and Devonian | 
strata, and in the Western States it lies in the cretaceous 
rocks. The names of these beds are local, and sound 
somewhat strange to English geologists; they, however, 
are similar in their fossil remains to a great extent, and 
will correspond with those of our wealden, upper and 
lower greensand, and chalk. Passing now to the 
Russian oil-fields, it may be said that the method of 
production by boring is the same as in America, but the 

yield is still greater. The petroleum has been worked 
commercially since the Russians annexed the district in 
1801. Formerly a monopoly existed in this trade, but 
upon its abolition several companies were established, 
and an enormous production has resulted. There are 
between 400 and 500 wells drilled in the Baku district, 
about roo of which yield a supply, only some twenty of 
these being flowing wells. These are all comparatively 
close together, and occupy a space of land not more than 
33 miles square. One of these wells spouts a jet of oil 
into the air amounting to a million gallons in twenty-four 
hours. Petroleum is largely obtained in other parts of 
the Caspian district. Mr. Bedford gave a very in- 
teresting account of the boring operations necessary to 
reach the oil, which have to be taken to a depth of from 
300 ft. to 600 ft. As soon as indications appear of oil, 
which is generally preceded by a rush of gas, a cap is 
fixed on the top, with valves to control and regulate the 
flow ; for in some cases the oil has come up with such 
force that it has destroyed everything around. The 
yield is enormous ; the Droojba well sent up two million 
gallons a day for some time. Messrs. Noble Bros. had 
one well which spouted thirty million gallons in four 
weeks. The copious supply at Baku will be understood 
when it is stated that the single well just described 
equals in its flow of oil all the 25,coo wells of America 
put together, and there is yet no sign of any diminu- 
tion of quantity. The position of Baku is rather un- 
favourable for the transmission of the oil to the 
European and Indian markets. It is now sent to Batoum 
on the Black Sea in railway tanks, and this journey 
generally takes a week or ten days. It is intended 
to lay a pipe line to convey it, which will be some 
600 miles in length. There are several theories which 
attempt to account for the formation of petroleum 
in the rocks. Some great chemists think that it has 
originated by the union of inorganic elements, that the 
carbon existing in the strata combined in some way with 
hydrogen and oxygen. The more generally received 
opinion is that the oil is the result of the decomposition 
of animal and vegetable remains, which lived at the 
time when the rocks were laid down. The evidence 
seems to point to animal remains as the most likely to 
yield hydrocarbons. If the oil had been derived from 
plant life, one would expect to find the fossil plant 
remains in fair quantity, but this is not so. Coal strata 
would be expected to furnish oil; but little, if any, is 
ever found in them. Animal remains are always found 
in strata yielding oil. The Trenton limestone contains 
orthoceratites in great quantities, and the cavities often 
contain several ounces of oil. Hoefer says that all 
slates which give hydro-carbon oils on distillation are 
rich in animal remains, while they show few of vegetable 
origin; and that the rocks which contain large quantities 
of vegetable remains are not bituminous as a rule, but 
become so when animal remains are also present. The 
fact of salt water being so often present with petroleum 
also points to a marine fauna. Supposing that these 
fossil remains have been subjected to heat and pressure 
for a great length of time, as they no doubt have, then 
great chemical changes would occur; decomposition 
would begin with the nitrogenous portions of the animal 
(the gelatine, albumen, etc.). The fats not being so 
easily changed, would remain to a later period and be 
absorbed by the rocks. These fats are different in 
chemical constitution from the paraffin series of oils, 
and further decomposition would be necessary to pro- 
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duce paraffin. The latter are not so complex in the con- 
struction of the molecules as organic fats are, being less 
organised, one might say, and approaching more nearly 
to carbon compounds of mineral origin. This points to 
the assumption that the process of dissociation, and the 
reforming of other compounds, had proceeded until a 
substance had been formed which refused further 
chemical changes, and this has resulted in the whole 
series of paraffins known to chemists. 

AUSTRALASIAN ASSOCIATION FOR THE ADVANCEMENT OF 
SciENcE.—At a meeting of the Council of the Australasian 
Association for the Advancement of Science, the: Presi- 
dent, Mr. H. C. Russell, being in the chair, the following 
motions were carried :— 
“That the delegates appointed for the Sydney meeting 

of the Association be requested to form local com- 
mittees in their respective colonies. upon the same lines 
as the local committees of the British Association.” 

“That the authors of papers be informed that if the 
papers contributed by them are not published by the 
Association in full, they are at liberty either to contribute 
the papers to local societies, publish them in any journal, 
or dispose of them in any way they may desire.” 

“That a formal application be made to the Govern- 
ment for a refund on behalf of those members of the 
Association who paid full fare to travel over the railway 
lines to Sydney.” 

The financial statement, which was submitted, showed 
a credit balance of £230. 

Notices were received of the appointment of the fol- 
lowing gentlemen to the general council :—Mr. F. G. A. 
Barnard (Field Naturalists’ Club, Victoria); Professor 
H. M. Andrew, M.A. (Melbourne University Science 
Club); Mr. A. Purchase, C.E. (Institute of Architects, 
Victoria) ; Mr. A. O. Sachse, C.E., F.R.G.S. (Victorian 
branch of the RoyalGeographical Society of Australasia). 

Lonpon Matuematicat Society.—At the meeting held 
on November 8th (Sir J. Cockle, F.R.S., President, in 
the chair), the President, in a few well-chosen and touch- 
ing sentences informed the members present of the loss 
the Council and the Society had sustained during the 
recess by the decease of Mr. Arthur Buchheim. After the 
election of the Council, the new President (Mr. J. J. Walker, 
F.R.S.) took the chair, and called upon the retiring Presi- 
dent to read his address on “ The Confluences and Bifur- 
cations of Certain Theories.” The foilowing further com- 
munications were made :—“On Cyclotomic Functions 
§1 Groups of Totitives of z ; $2 Periods of 7th Roots of 
Unity,” Prof. Lloyd Tanner ; “On a Theory of Rational 
Symmetric Functions,” Capt. P. A. MacMahon, R.A.; 
“The Factors and Summation of 1" + 2" + .. + n',” 
Rev. J. J. Milne; “ Raabe’s Bernoullians,” Mr. J. D. H. 
Dickson ; “ Certain Algebraical Results Deduced from 
the Geometry of the Quadrangle and Tetrahedron,” Dr, 
Wolstenholme ; “ On a Certain Atomic Hypothesis,” Prof. 
K. Pearson ; “‘On Deep-Water Waves Resulting from a 
Limited Original Disturbance,” Prof. W. Burnside. 

LiverPoo, GroLocicaL Assocration.—At the monthly 
meeting of this Association held on November 5th, Mr. 
Percy F. Kendall, of Owens College, Manchester, de- 
livered a lecture on “ The Geology of Mull,” in the course 
of which he said: To a geologist the history of Mull was 
the history of a volcano. In no other part of the British 
Isles were the results of long-continued volcanic action 

so clearly visible as in this outlying region of Western 
Scotland. There, what had once been a volcano, rival- 
ling Etna or Teneriffe in magnitude, had been acted upon 
by denuding forces until it was laid open to its very 
core. The granitic rocks and representative acid larvas 
and tuffs of the earlier stages of volcanic activity were 
seen to be penetrated and overlain by the basic larvas 
of a later stage; while the fragmental rocks formed 
during the clearing of the volcanic chimney, and 
the intricate system of dykes and intrusive sheets inci- 
dental to the building up of a great volcanic cone, were 
clearly exposed to view. The work done during each 
stage of volcanic activity was then ably sketched by Mr. 
Kendall, who indicated what conclusions might be drawn 
from the distribution of products, and the arrangements 
of the dykes. The energy of the underground forces 
seems to have culminated in the Miocene period, when 
floods of basaltic lava were poured out of the vent, 
deluging the country for miles round. It was owing to 
a happy accident in this period that the inundation of a 
certain valley by a mass of lava resulted in the preserva- 
‘tion of the Mull leatbeds, the mud in which the leaves 
were imbedded having been preserved to our own day, 
thanks to its hard capping of igneous rocks. 

St. Joun’s Natura Science Society, UppER HoLto- 
way.—On November 2nd this rising Society held a very 
successful conversazione in the gymnasium attached to 
St. John’s Institute. 

AmsterDAmM Royat AcaDEMy oF ScIENcES.—At the 
ordinary meeting of the Physical Science section on 
Saturday, 27th October, M. Behrens read a paper which 
treated of the manner in which the volcanic lakes in the 
Eifel mountains originated, and demonstrated that they 
could not owe their origin to the crumbling down of ex- 
tinct volcanoes. From experiments made by the author, he 
rather concluded that the Eifel Lakes must be regarded 
as incomplete volcanoes, formed by the softening and 
continuous blasting of the sedimentary rocks, only a 
little lava being brought to the surface. 

SSS 

THE FOUNDATION-STONES OF THE 
EARTH’S CRUST. 

An Eventnc DiscoURSE DELIVERED BY T. G. Bonney, 
D.Se., LE.D., F.R.S., F.G.S., .ETC., BEFORE THE 
BritisH ASSOCIATION, ON SEPTEMBER IOTH, 1888. 

(Continued from p. 464.) 

N the other side what evidence can be offered ? In the 
first place, any number of vague or rash assertions. 

Somany of these have already come to an untimely end, 
and I have spent so much time and money in attending 
their executions, that 1 do not mean to trouble about any 
more till its advocates express themselves willing to let 
the question stand or fall on that issue. Next, the state- 
ment of some of the ablest men among the founders of 
our science, that foliation is more nearly connected with 
cleavage than with structures suggestive of stratification. 
In regard to this I have already admitted, in the case of 
the more coarsely crystalline rocks, what is practically 
identical with their claim, for they also assert that whea 
the banding was produced, very free movement of the 
constituents was possible; and in regard to the rest I 
must ask whether they were speaking of cleavage-folia- 
tion or stratification-foliation, which had not then been 
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distinguished, and [ know in some instances what the 
answer will be. The third objection is of a general 
nature. To prevent the possibility of misstatement I will 
give it as a quotation: “To a geologist (especially one 
belonging to the school of Lyell) it is equally difficult to 
conceive that there should be a broad distinction between 
the metamorphic rocks of Archean and post-Archzean 
age respectively, as that the pre-Tertiary volcanic 
rocks should be altogether different in character 
from those of Tertiary and recent times.” 
Of course in this statement much depends on the 
sense attached to the epithet “broad.” As an abstract 
proposition I should admit, as a matter of course, that 
from similar causes similar consequences would always 
follow. But in the latter part of the quotation lurks a 
petitio priucipii. During the periods mentioned volcanic 
rocks appear, as we should expect, to have been ejected 
from beneath the earth’s crust similar in composition and 
condition, and to have solidified with identical environ- 
ment. Hence the results, allowing for secondary changes, 
should still be similar. But to assume that the environ- 
ment of a rock in Early Archean times was identical 
with that of similar material at a much later period is to 
beg the whole question. My creed also is the uniformi- 
tarian, but this does not bind me to follow a formula into 
a position which is untenable. Other studies with which 
I have some familiarity have warned me that a blind 
orthodoxy is one of the best guides to heresy. ‘‘ The 
weakness and the logical defect of uniformitarianism ”— 
these are Professor Huxley’s words—“ is a refusal, or at 
least a reluctance, to look beyond the ‘ present order of 
things,’ and the being content for all time to regard the 
oldest fossiliferous rocks as the ultima Thule of our sci- 
ence.” Now, speaking for myself, I see no evidence 
since the time of these rocks, as at present known, of any 
very material difference in the condition of things on the 
earth’s surface. The relations of sea and land, the cli- 
mate of regions, have been altered, but because I decline 
to revel in extemporised catastrophes, and because I 
believe that in nature order has prevailed and law has 
ruled, am I therefore to stop my inquiries where life is 
no longer found, and we seem approaching the firstfruits 
of the creative power? Because paleontology is per- 
force silent ; because the geologist can only say ‘‘I know 
no more,” must I close my ear to those who would turn 
the light of other sciences upon the dark places of our 
own, and meet their reasoning with the exclamation, 
“This is not written in the book of uniformity”? To 
do this would be to imitate the silversmiths of old, and 
silence the teacher by the cry, ‘‘ Great is Diana of the 
Ephesians.” 

What, then, does the physicist tell us was the initial 
condition of this globe ? I will not go into the vexed 
question of geological time, though as a geologist I must 
say that we have reason to complain of Sir W. Thomson. 
Years ago he reduced our credit at the bank of time to a 
hundred millions of years. We grumbled, but submitted - 
and endeavoured to diminish our drafts. Now he has 
suddenly put up the shutters and declared a dividend of 
less than four shillings in the pound. 1 trust some 
aggrieved shareholder will prosecute the manager. How- 
ever, as a cause célébre is too long a business for the end 
of an evening, I will merely say that while personally I 
see little hope of arriving at a chronological scale for the 
age of this earth, I do not believe in its eternity. What, 
then, does the physicist tell us must have been in the 
beginning ? I pass by those earliest ages, when, as 
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“Tlion, like a mist, rose into towers,” so from the glow- 
ing cloud the great globe was formed. I pass on to a 
condition more readily apprehended by our faculties 
the time—the consisfentior status of Leibnitz—when the 
molten globe had crusted over, and its present history 
began. Rigid uniformitarian though you may be, you 
cannot deny that when the very surface of the ground 
was at a temperature of at least 1,000 degs. F., there was 
no rain, save of glowing ashes—no river, save of molten 
fire. Now is ending a long history with which the 
uniformitarian must not reckon—of a time when 
many compounds now existing were not  dis- 
solved but dissociated, for combination under that 
environment was impossible. Yet there was still law 
and still order—nay, the present law and order may be 
said even then to have had a potential existence—never- 
theless to the uniformitarian gnome, had such there been, 
every new combination of elements would have been a 
new shock to his faith, a new miracle in the earth’s 
history. But at the times mentioned above, though 
oxygen and hydrogen could combine, water could not yet 
rest upon the ruddy crust of the globe. What does that 
mean? This, that assuming the water of the ocean 
equivalent to a spherical shell of the earth’s radius and 
two miles thick, the very lava stream would consolidate 
under a pressure of about 310 atmospheres, equivalent 
to nearly 4,000 feet of average rock.* But on the practical 
bearing of this consideration I will not dwell. Let us 
Pass on to a time, which, according to Sir W. Thomson, 
would rather quickly arrive, when the surface of the 
crust had cooled by radiation to its present temperature. 
Let us, merely for illustration, take a surface temperature 
of 50° F. (nearly that of London), and assume that the 
present rise of crust temperature is 1° F. for every 50 
feet of descent, which is rather tco rapid. If so, 212° F. 
is reached at 8,100 feet, and 250° F. at 10,000 feet. 
Though the latter temperature is far from high, yet we 
should expect that under such a pressure, chemical 
changes would occur with much more facilty than at the 
surface. But many Palzeozoic or even later rock masses 
can now be examined which at a former period of their 
history have been buried beneath at least 10,000 feet of 
sediment ; yet the alteration of their constituents has been 
small; only the more unstable minerals have been some- 
what modified, the more refactory are unaffected. But 
for a limited period after the consistentior status, the 
increase of crust temperature in descending would be far 
more rapid ; when one twenty-fifth of the whole period 
from that epoch to the present had elapsed, and this is 
no inconsiderable fraction, the rate of increase would be 
1° for every ten feet of descent. Suppose, for the sake 
of comparison, the surface temperature as before, the 
boiling-point of water would be reached at 1,620 feet, 
and at 10,000 feet, instead of a temperature of 250° F., 
we should have one of 1,050° F. But at the latter 
temperature many rock masses would not be perfectly 
solid.+ According to Sorby the steam cavities in the 
*Ponza trachyte must have formed, and thus the rock have 
been still plastic at so low a temperature as 680° F. At 
this period then, the end of the fourth year of the geolo- 
gical century, whatever be its units, structural changes in 
igneous and chemical changes in sedimentary rocks must 
have occurred more readily than in any much later period 

* If we take the S.G. of water as unity, and that of mean rock as 
2°7, the pressure would be=3,911'1 feet of rock, 

{+ The lowest temperature, which, so faras I know, has been 
' observed in lava (basic) while still plastic, is 1,228 F. 



518 SCIENTIFIC NEWS. (Noy. 16, 1888. 

in the world’s history. A temperature of 2,o00° F., 
sufficient to melt silver—more than sufficient to melt 
many lavas—would have been reached at a depth of 
about four miles. It would now be necessary to descend 
for at least twenty miles, in order to arrive at this zone. 
It, during the ninety-six years of the century, has been 
changing its position in the earth’s crust, more slowly as 
time went on, from the one level to the other. 

There is another consideration, too complicated for full 
discussion, too uncertain perhaps in its numerical results 
to be more than mentioned at present, which, however, 
seems to me important. It is this, that, in very early 
times, as shown by Professor Darwin and Mr. Davison, 
the zone in the earth’s crust, at which lateral thrust 
ceases and tension begins, must have been situated much 
nearer to the surface than at present. If now, at the 
end of the century, it is at the depth of five miles, it was, at 
the end of the fourth year, at a depth of only one mile. 
Then, a mass of rock, to,ooo feet below the surface, 
would be nearly a mile deep in the zone of tension. 
Possibly this may explain the mineral banding of much 
of our older granitoid rock, already mentioned, and the 
coincidence of foliation with what appears to be stratifi- 
cation in the later Archzean schists, as well as the certainly 
common coincidence of microfoliation with bedding in the 
oldest indubitable sediments. 

Pressure no doubt has always been a most important 
factor in the metamorphism of rocks; but there is, I 
think, at present some danger in over-estimating this, and 
representing a partial statement of truth as the whole 
truth. Geology, like many human beings, suffered from 
convulsions in its infancy; now, in its later years, I 
apprehend an attack of pressure on the brain. 

The first deposits on the solidified crust of the earth 
would obviously be igneous. As water condensed, 
denudation would begin, and stratified deposits, mechani- 
cal and chemical, become possible, in addition to detrital 
volcanic material. But at that time the crust itself, and 
even Stratified deposits, would often be kept for a con- 
siderable pericd at a temperature similar to that after- 
wards produced by the invasion of an intrusive mass. 
Thus not only rocks of igneous origin (including volcanic 
ashes) would predominate in the lowest foundation- 
stones, but also secondary changes would occur more 
readily, and even the sediments or precipitates should be 
greatly metamorphosed. Strains set up by a falling 
temperature would produce, in masses still plastic, banded 
structures, which, under the peculiar circumstances, 
might occur in rocks now coarsely crystalline. As time 
went on, true sediments would predominate over ex- 
travasated materials, and these would be less and less 
affected by chemical changes, and would more and more 
retain their original character. Thus we should expect 
that as we retraced the earth’s course through ‘“‘the 
corridor of time,” we should arrive at rocks which, though 
crystalline in structure, were evidently in great part 
sedimentary in origin, and should beyond them find 
rocks of more coarsely crystalline texture and more 
dubious character, which, however, probably were in 
part of a like origin; and should at last reach coarsely 
crystalline rocks, in which, while occasional sediments 
would be possible, the majority were originally igneous, 
though modified at a very early period of their history. 
This corresponds with what we find in nature, wnen we 
apply, cautiously and tentatively, the principles of inter- 

pretation which guide us in stratigraphical geology. 
I have stated as briefly as possible what I believe to 

be facts. I have endeavoured to treat these in 
accordance with the principles of inductive reasoning. 
I have deliberately abstained from invoking the aid of 
“deluges of water, floods of fire, boiling oceans, caustic 
rains, or acid-laden atmospheres,” not because I hold it 
impossible that these can have occurred, but because I 
think this epoch in the earth’s history so remote and so 
unlike those which followed, that it is wiser to pass it by 
for the present. But unless we deny that any rocks 
formed anterior to or coeval with the first beginning of 
life on the globe can be preserved to the present time, 
or, at least, be capable of identification—an assumption 
which seems to me gratuitous and unphilosophical—then 
I do not see how we can avoid the conclusion to which 
we are led by a study of the foundation-stones of the 
earth’s crust, namely, that these were formed under 
conditions and modified by environments which, during 
later geological epochs, must have been of very excep- 
tional occurrence. If, then, this conclusion accords with 
the results at which students of chemistry and students 
of physics have independently arrived, I do not think 
that we are justified in refusing to accept them, because 
they lack the attractive brilliancy of this or that 
hypothesis, or do not accord with the words, in which a 
principle, sound in its essence, has been formulated. It 
is true in sclence, as in a yet more sacred thing, that 
“the letter killeth, the spirit giveth life.” 

SSS 

CORRESPONDENCE. 
The Editor does not hold himself responsible for opinions expressed 

by his correspondents, nor can hetake notice of anonymous com- 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 

THE MARTIAN CANALS. 

Your recent articles on this subject summarise the observa- 
tional results in a thorough manner; but the final and theo- 
retical chapter much disappoints me. It may, possibly, have 
been written a month or two back; if so, the entire omission 
is explained of what is, in my opinion, the best hypothesis 
yet advanced—-one due to Dr. Eugéne Penard, of Geneva. 

This first appeared, I believe, in L’Astronomie for October, 
and supposes the canals to be due to inundation of fissures, 
in the probably thick crust of the planet, produced by its 
secular contraction. We observe such clefts on a reduced 
scale in the moon, as well as in the Western States, the 
Deccan, and the South of France. In the case of the larger 
canals, we have probably a sinking e masse of the slice 
between two parallel fissures, such as occurs terrestrially in 
the Rhine Valley. Fractures here, as Daubrée found with 
glass, etc., would only stop at the edges, or on meeting with 
other cracks. : 

To extend this :—In the case of doubles, it is evident that 
a general sinking between the two clefts would occur but to 
a lesser extent, and therefore, after flooding, paler in tint. 
This explains why in August last the Lick telescope showed 
no duplicate canals, but simply shady bands of the width of 
the mapped twins. 

Why, too, does your contributor dismiss the late Mr. 
Proctor’s diffraction theory with the single argument that 
rivers do not cross continents from sea to sea? This is not 
even a terrestrial fact; for the Rhine and the Rhone form an 
almost continuous waterway across Europe, the Vosges and 
Jura Mountains preventing a straight course. Other examples 
might be given. The real and fatal objection is, that eye- 
pieces of different powers have not been found to give dis- 
tances varying out of proportion to them, as they would in 
the case of diffraction images. 

In ZL’ Astyonomie for November, the indefatigable editor (M. 
Camille Flammarion), who furnishes fully half the “copy,” 

ft 
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gives utterance, in his usual enthusiastic style, to a somewhat 
lengthy ‘‘Last Word on the Planet Mars.” In this he care- 
fully reviews all Schiaparelli’s recent observations, and finally 

’ comes to the conclusion that “the essential features of the 
Martian geographical configuration do notchange.” Whilst 
admitting our knowledge to be as yet insufficient to enable us 
to theorize, he regards the inundations as due to solar tides, 
and adheres to the hypothesis that the canals are really 
rivers, whose straight course is due to the absence of moun- 
tains (worn down, possibly, by past denudation), and the 
rapid precipitation of water in an atmosphere whose pres- 
sure is probably much less than ours. 
Where seas are, there rivers must certainly be, and, as he 

points out, the canals always open into gulfs of estuarine 
appearance, and do not actually pass straight across con- 
tinents, but end usually in lakes, whence other canals emerge, 
often at an angle. W.S. 

South Kensington, Nov. roth. 

SS + — 

RECENT INVENTIONS. 
The following list has been compiled especially for the SCIENTIFIC 

NEws by Messrs. W. P. THOMPSON and BOULT, Patent Agents, of 
234, High Holborn, London, W.C ; Newcastle Chambers, Angel 
Row, Nottingham ; Ducte Buildings, Bank Street, Manchester ; 
and 6, Lord Street, Liverpool. 

THERMosTAT,—Messrs. C. R. Kinnell and G. Rothnie 
have patented a thermostat for automatically regulating 
the supply of gas or liquid fuel employed in heating 
buildings. The apparatus is in the form of an ordinary 
thermometer, having the upper portion of the tube 
divided into parts through which the gas passes. 
While the temperature remains below a certain degree 
the tube is open. If the heat exceeds this degree, then 
the quicksilver in the thermometer rises and enters this 
tube, thus diminishing or shutting off the gas supply. 
The temperature having fallen, the quicksilver falls, and 
the passage for the supply of fuel is again open. 

Gotp Ores.—Mr. P. J. Ogle has patented an arrange- 
ment of the amalgamated plates used in the treatment of 
gold ores. The invention consists in employing a series 
of short amalgamated copper plates, mounted on a series 
of steps furnished with grooves, in which each plate 
slides, allowing the water carrying the crushed ore to 
fall from one to the other, thus bringing the float, or fine 
gold, into actual contact with the amalgamated plates. 
This arrangement causes the wash water to be broken 
up, and the plates being adjustable, a fresh surface of 
mercury can be presented to the wash water as soon as 
the working surface is inactive through saturation. 

Gases 1n Mines.—Mr. F. Bosshardt has patented an 
apparatus for detecting and announcing the presence of 
explosive gases in mines, on behalf of J. Molas. The 
apparatus consists in the combination of a diaphragm 
furnished with silver strips inside a chamber with a 
suitable number of terminals, in such a manner that on 
undue accumulation of gases entering the chamber the 
diaphragm is lifted and forms a contact between the silver 
strips and the terminals, thus causing a simultaneous and 
automatic ringing of alarm bells, and the lighting of an in- 
candescent lamp through suitable electric connections. 

Exectric Batrertes.—Mr. D. Urquhart has patented 
a process for the manufacture of elements for electric 
batteries. The plates or elements are made of peroxide of 
lead brought into intimate contact by means of an aqueous 
solution of ammonia, which produces a slow chemical 
change in the peroxide, causing it to become a 

permanently coherent mass. These plates are then 
treated with a solution of oxide of lead in caustic 
alkali. Means for making contact between the elements 
and the conductors are provided, which consist of an 
elastic fitting piece pressing platinum foil in contact with 
the interior of the element, the said platinum foil being 
connected to the conductors. 

Axuminium.—Mr. A. B. Cunningham has patented a 
process for producing aluminium and aluminium alloys. 
A bath of molten lead alloyed with metallic sodium is pro- 
vided. Thealuminium-containing substance is immersed 
in this bath, and volatilisation takes place, the fumes as 
they rise being caught and reduced before they can 
escape. The metal thus obtained having a very low 
specific gravity and no affinity to lead, rises to the sur- 
face, whence it may be skimmed off, and afterwards 
separated from any adhering lead. The process is con- 
tinuous, as after the removal of the aluminium the bath 
is replenished with the amount of lead skimmed off, and 
recharged with sodium. 

ELEcTRO-DYNAMIC GENERATORS.—Mr. R. Tathan has 
patented improvements in eleéctro-dynamic generators 
and motors. The armature, or equivalent, of such 
machines is provided with a commutator which rotates in 
contact with brushes, and the object of the invention is 
to increase the durability and efficiency of the armature. 
To carry this out, a to-and-fro motion is given to the 
brushes, in the direction of the longitudinal axis of the 
armature. Carriers are provided, and connections 
whereby the desired motion is imparted to the brushes, 
and apparatus is provided capable of being thrown into 
and out of contact with the commutator, for the purpose 
of truing, polishing, and maintaining the commutator 
circular in cross section. 

Curomium.—Messrs. T. and E. Rouff have patented a 
process for the manufacture of chromium, based on the 
simultaneous employment of alkaline or alkaline 
earthy chromates, and silica. A neutral chromate is 
mixed with flint and charcoal, placed in a reducing 
apparatus and heated to a redheat. At this temperature 
a silicate and free chromic acid are formed, and the 
latter is reduced to metallic chromium by the carbon. 
This spongy chromium is washed to eliminate the 
silicate, and a chromium is obtained containing the im- 
purities of the materials employed. If to the mixture 
of the neutral chromate, etc., oxides of copper be added, 
alloys of copper and chromium are obtained in a single 
operation. ees 

Power Hammers.—Mr. A. Davy has patented a 
power hammer which is self-acting and operated by 
steam. According to this invention the piston is fitted 
in a cylinder whose lower end is always open to 
steam pressure, and in which the steam is exhausted 
from the lower to the upper -side of the piston, and 
thence to the atmosphere, the arrangement of the 
exhaust ports and the length of the piston being such 
that one of the ports is always closed by the piston. 
The length of the piston is about equal to the stroke, 
and the areas of the upper and lower faces of the piston 
are so proportioned that the steam, after having passed 
from the under to the upper end of the cylinder, will, 
owing to the larger area of the upper surface of the piston, 
overcome the pressure of the steam on its under side. 
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DIARY FOR NEXT WEEK. 
Nov. 20.—Institution of Civil Engineers, 25, Great 

George Street, Westminster, S.W., at 8 
p.m.—Friction-Brake Dynamwometers, by 
Mr. W. Worby Beaumont, M.Inst.C. E. 

Zoological Society of London, 3, Hanover 
Square, W., at 8.30 p.m.—Contributions 
to the Skeletal Anatomy of the Mesosuchia, 
based on fossil remains from the clays near 
Peterborough, in the collection of A. Leids, 
Esq., by Mr. J. W. Hulke, F.R.S., F.Z.S.— 
On the Small Mammals of Duval County, 
South Texas, by Mr. Oldfield Thomas, 
F.Z.S.— On the Mammals obtained by Mr. 
C. M. Woodford during his second expe- 
dition to the Solomon Islands, by Mr. 
Oldfield Thomas, F.Z.S.—Leste Supple- 
mentaire des Oiseaux recuerllis en Corea par 
M. Jean Kalinowski, by M. L. Tacza- 
nowski, C.M.Z.S. 

Wednesday, Nov. 21.—Royal Meteorological Society, 25, Great 
George Street, Westminster, S.W., at 7 
p-m.—Resulis of an Investigation of the 
Phenomena of English Thunderstorms 
during the years 1857-59, by Mr. G. J. 
Symons, F.R.S.--Wotes on the Meeting of the 
International Meteorological Commuttee at 
Zurich in September, 1888, by Mr. Robert 
H. Scott, M.A., F.R.S. Models of Hail- 
stones—spheres about 24 inches in dia- 
meter—forwarded by Mr. A. C. Stratten, 
will be exhibited. 

Thursday, Nov. 22.—Society of Telegraph Engineers and Elec- 
tricians, 25, Great George Street, West- 
minster, at 8 p.m. 

Saturday, Nov. 24.—Physical Society, Normal School of Science, 
South Kensington, at 3 p.m.—Ov the 
Measurement of the Luminosity of Coloured 
Surfaces, by Captain Abney, R.E., F.R.S. 
—On the Suppressed Dimensions of Physi- 
cal Quantities, by Professor Riicker, F.R.S. 

SELECTED BOOKS. 
The Metallurgy of Gold. A practical Treatise on the 

Metallurgical Treatment of Gold-bearing Ores, in- 
cluding the processes of Concentration and Chlorina- 
tion, and the Assaying and Refining of Gold. By 
M. Eissler, formerly Assistant Assayer of the U.S. 
Mint, San Francisco. With ninety illustrations. 
London: Crosby Lockwood and Son. Price 7s. 6d. 

The Principles of Agricultural Practice as an Instruc- 
tional Subject. By J. Wrightson, M.R.A.C., 
F.C.S., etc., Professor of Agriculture in the Normal 
School of Science and Royal School of Mines, etc. 
With Geological Map. London: Chapman and 
Hall, Limited. Price 5s. 
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List of Second-hand Lathes, Fret-saws, etc., two stamps.—Call 
at 100, Houndsditch, London, or write to BRITANNIA COMPANY, 
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Hat Bearer; or Brace Perfector; universal fit. 
stamps.—T. Rawson, Heaton Lane, Stockport. 

Do your own Electro Plating and Gilding. System _inex- 
pensive. Particulars one stamp.—PeRxKs, 47, Alexandra Road, 
Richmond, Surrey. 
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Scarborough. 
“Dynamo Construction and Electric Lighting for “ 
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METEOROLOGICAL RETURNS 
for the ten weeks ending on Monday, Nov. 5th, 1888. Specially prepared for Screntiric NEws from official reports. 

Mean Temperature. Rainfall. Duration of Sunshine. 

Scotland, East |49'0 degs., being 0°3 degs. below average. 4°3ins., being 36 ins. below average. | 218 hrs., being 22 hrs. below average 
England, N.E. |49'5 5, » 3° » ” ” 425 » 22 4) ” ” 210 5, ” 8 ,, above ,, 
England, East |50°6 ,, my 2O 56 ” ” 46,, » 7 » ” ” 287 4; » 33 » ” ” 

Midlands «+» |49°6 4, op Bd 99 ” ” 43» » 27 » ” ” 259 55 99 25 49 ” ” 
England, South 52° 45 pp ES on ” 39 53» » 4 5 ” ” 393 9 9» 52 95 ” ” 

Scotland, West |49°7 5, » O8 4, ” ” 59» » 54 » ” ” 218 ,, » 13 5, below ,, 
England, N.W. |50°5 ,, » 19 35, ” ” 525 » 38 » ” ” 239 >) », 18 ,, above ,, 
England, S.W. 50°3 ” ” 1°38 ” ” ” | 66,, » 39 » ” ” 275 5 x «29 455 ” ” 

Ireland, North |51'3_ ,, » VO 4, ” ” 49» » 34 » ” ” 198 55 »» 17 5, below ,, 
Ireland, South |51°6 ,, SLi tanrss yy A9 48,, oo 8 9 9 x) 257 95 »» average 

TheKingdom... |so'5_,, Fy LSOle wept cs ees 805 pm S82 mo » 247 » 5, 11 hrs. above average. 



Scientific 
FOR 

CWS 
GENERAL READERS. 

Vot. II. NOVEMBER 23, 1888. No. 21 

CONTENTS. 

PAGE PAGE PAGE 
Scientific Table Talk ... 521 | The Teeth of Whales 533 Institution of Civil Engineers 537 
New Heating Appliances (illus.) zy 3 | The Pineal or Parietal Eye 534 Geological Society 538 
The Greenland Expedition 523 | Fluorescence and Phosphorescence 535 Physical Society 063 540 
The Neglected Sense ees 525 | Reviews— Entomological Society 540 
Artificial Caverns 526 An Introduction to Practical Inor- Liverpool Geological Society 541 
General Notes ... 527 ganic Chemistry 535 Royal Horticultural Society... 541 
On Vernation and the Methods of De- Handbook to Breeding, Diseases, Miscellaneous Societies 542 

velopment of Foliage, as Protective Treatment, Care, and Choice of Recent Inventions 543 
against Radiation (Z//us.)... 529 Foreign Aviary Birds, including Announcements 544 

The Urania Riphceus ... one 530 how to Tame and Teach Birds to Sales and Exchanges 544 
Natural History — Speak, and Chapters on Manage- Selected Books 544 
Mimetism in Animals Ties ) 531 ment, Cages, Seeds, Insect Foods, Diary for Next Ww. eee rg 
The Tsetse ae 532 Pastes, Dainties, etc. a ea S35 I OT eg WYSE es 544 
The Horses of the Pampas . aa 533 | Abstracts of Papers, Lectures, etc.— Notices ... ‘ 544 
Miscellaneous Notes 533 | Royal Society 536 | Meteorological gaa 544 

SCIENTIFIC TABLE TALE. planet’s surface, against 15 lbs. on ours. Therefore, 

By W. Martiev Wittutams, F.R.A.S., F.C.S. 

Tue readers of Screntiric News have had before them, in 
Nos. 17, 18, 19, a description of the curious observations 
that have been rec ntly made on “the mysteries of 
Mars,” and of some of the efforts to explain them. 
Twenty years ago I wrote an essay on “‘ The Meteor- 

ology of Mars” which constitutes the sixteenth chapter 
of “The Fuel of the Sun,” and have quietly watched the 
observations that have been made at each subsequent 
Opposition. These observations not only confirm my 
original views of the atmospheric conditions prevailing 
on this planet, but as regards the “canals” they pre- 
sent phenomena which I partially anticipated, and which 
follow as natural consequences of the conditions I then 
theoretically described. 

The reader may ask, What has the meteorology of 
Mars to do with the fuel of the sun? A short explana- 
tion will answer this. In the first chapters of the book 
I discuss the limits of our atmosphere, and show reasons 
for concluding that it and our aqueous envelope are 
merely portions of the universal medium pervading all 
space, and that their quantity attached to each orb is pro- 
portionate to its gravitating energy. This was a heresy 
twenty years ago, but is now widely accepted. 

Knowing the gravitating energy of the earth and the 
quantity of its atmosphere, we are supplied with units 
affording data for calculating the density of the atmo- 
sphere of other orbs, provided we know respectively these 
two elements and their dimensions. Solar phenomena 
follow of necessity in all cases where there are solar 
dimensions. 

As an experimentum cructs \ calculated thus the theo- 
retical atmospheres of the moon and all our planets, and 
compared the results with observed phenomena. All 
came right excepting Mars, which had hitherto been de- 
scribed as a planet with a dense atmosphere, while my 
calculation gave it a total supply of atmospheric matter 
equal to about 3, of our own, or, allowing for the smaller 
base upon which it is resting, it becomes an atmosphere 
having a pressure of 2? Ibs. on each square inch of the 

the mercurial barometer should there stand at a mean 
of 53 inches, and water should boil at 138 degs. Fah., 
be as volatile as bromine, and much more so than alcohol 
down here. 

But what were the grounds upon which the accepted 
| estimate of the planet’s dense atmosphere was based ? 
I found on examination that there were none beyond a 

| fanciful assumed provision for maintaining a tempera- 
ture suitable for supposed human inhabitants. No 
measure of refraction by occultation had been made, and 
when fairly interpreted, all the telescopic phenomena 
flatly contradicted it. 

If such an atmosphere prevailed with the assumed 
protecting vapours, Mars should have dense clouds. Mars 
has no such dense clouds. But there is something that 
occasionally obscures the planet, especially towards its 
outer visible boundaries, during opposition, when we best 
see it. 

With such an atmosphere as my calculation demands, 
with such volatile water, on a planet with the intensity of 
solar heat at its surface less than half of that on the earth 
(0'431 to unity), there could exist “‘nothing denser than a 
thin veil of stratus, or cirro-stratus, cloud, formed of ice 
crystals, the kind of cloud or mist which in our upper at- 
mosphere makes halosround the moon. Themid-day region 
and a certain distance around it would but rarely be subject 
to this small degree of obscuration, as the sun’s heat there 
should, under ordinary circumstances, hold in transparent 
solution all the vapours it had raised.” Outside of this 
circle, north, south, east, and west, ‘a deposition of hoar 
frost must be continually taking place all round the disc 
of the planet, and this will commence at a certain angular 
distance from the meridian centre of the disc, and increase 
gradually towards the circumference. The rotation of 
the planet will, however, produce a considerable differ- 
ence in the results of this deposition. All that falls on 
the east and west sides or the planet will be thawed and 
evaporated by the next day’s sunshine, so that the maxi- 
mum accumulation in these directions can be but one 
night’s deposition ; but on the north and south there will 
be a continuous accumulation which will only be thawed 
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up to a certain latitude by the annualsummer presenta- 
tion of either hemisphere to the sun.” (‘‘Fuel of the 
Sun,” page 169.) 

Now let the reader turn to page 433 of this magazine, 
and he will see by Schiaparelli’s diagram that what I 
described theoretically twenty years ago was observed 
by him in May and June of this year. The letters 0606) 
surrounding each picture indicate “ white spaces,” besides 
the well-known polar patches. 

With apology for inevitable egotism, I will quote my 
own essay again. “‘ At the poles and for some distance 
around them, the annual amount of deposition must 
exceed the annual amount of thawing and evaporation, 
and therefore a gigantic glacial mountain must there 
accumulate, with a continual growth and tendency to 
assume the conical form. As the deposition of ice 
crystals would commence before actual sunset, and 
would probably reach its maximum, or even be finished, 
before reaching the boundary line of day and night (in 
consequence of the thinness of the atmosphere and the 
resulting rapidity of radiation), the building up of this 
polar mountain would be very irregular. In mid-winter 
the lower slopes would receive the greatest accessions. 
With the advancing line of daylight the elevation of the 
zone of maximum deposition would increase until it 
reached the summit. This coincidence of maximum de- 
position with the summit would occur twice a year, 

before and after mid-summer. During the summer the 
only regions receiving any deposition at all would be the 
summit and its immediate vicinity; while at the same 
time the sides would be rapidly thawing by the power- 
ful action of the continuous sunshine of the one long 
arctic summer day. Af this season, the slopes of the arctic 
mountain would be riven by gigantic ice-floods and water- 
floods, avalanches, glaciers, and torrents.” 

The “canals” are, I believe, these “ water-floods ” or 
“torrents.” Their theoretical magnitude will be 
understood by considering the dimensions of the polar 
ice mountain, which, according to Professor Phillips, 
reaches in winter to latitude 50, that is, nearly half 
way from the pole to the equator of the planet; the 
polar snow circle as seen by the telescope has a diameter 
of 2,000 miles in winter, on a world having but half the 
diameter of ours. Its reduced summer diameter is about 
500 miles; thus a ring of ice measuring 6,283 miles inouter 
vircumference, and 750 miles broad, is thawed away in 
half a Martian year. Its thickness, according to my 
original estiniate, is measurable in miles. The conse- 
quent floods must be enormous, vastly beyond anything 
within the reach of our terrestrial experience, although 
on a globe so much smaller, only one-fourth of our area. 

Over what kind of ground would these great torrents 
flow? As I have shown in the above quoted essay, the 
seas of the tropical and temperate zones of Mars cannot 
be of liquid water; they must be oceans of ice, the mere 
surfaces of which are daily thawed and refrozen. Thus 
the apparent paradox of these rivers crossing the seas as 
well as the land, is explained. 

Besides this, there should be, as I have argued, a great 
moraine heap surrounding the regions of polar snows ; 
this ring moraine “‘ consisting of the materials which the 
advancing polar glacier has scooped out and driven before 
it. This perpetual out-thrust of the great polar glacier— 
this continual erosion of the circumpolar regions of the 
planet, ever at work since the date of its primeval con- 
solidation, must have produced a sensible alteration of 
the shape of the planet—must have flattened it in the 
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immediate neighbourhood of its poles, and bulged it in 
the moraine regions beyond.” 
We thus obtain theoretically a great ring-shaped cir- 

cumpolar lake, walled up by a surrounding ring-shaped 
ridge of moraine matter of mountainous dimensions. 

Between the time of the writing and publishing of 
these speculations, Mr. Browning published his stereo- 
grams of Mars and some charts. On: these are shown a 
ring of water completely surrounding the limits of the 
North Polar ice, to which Mr. Proctor gave the name of 
Schréter Sea, and beyond this a circular ridge which he 
calls “Laplace Land.” Similar features are repeated 
around the South Pole, where the circular erosion valley 
is named “ Phillips Sea,” and the ring moraine is, on its 
polar boundary, so symmetrical that it nearly represents 
a parallel of latitude, but on its equatorial side has some 
remarkable promontories bearing the names of “ Cassini 
Land” and “ Lockyer Land.” 

If my theoretical views are sound, the waters of these 
circumpolar seas must in the Martian summer time rise 
to the upper limits of the great moraine barrier and over- 
flow or break through it, then flow onward in a course 
determined by the general slope, which should be pretty 
regular, owing to the regularity of the piling-up action. 

In reference to this it should be remembered that the 
Martian summer is nearly double the length of ours, the 
tilting of its axis a little greater, and the eccentricity of 
its orbit much greater, all increasing the variations of 
climate. Therefore the winters of the polar regions must 
be intensely cold and the summers hot, and their heat 
most effective, on account of the continuous sunshine. 
The amount of thawing would therefore be enormous, and 
floods pouring over or through the barrier proportionate. 

If it should happen that two notches or outlets of the 
great moraine ridge occur near together, a great river 
would flow from each. With similar conditions of slope, 
their courses should be nearly parallel; hence the “germi- 
nation” or twinning of the “canals.” I must not be tempted 
into further details, having already overrun my space, 

SS 
CAUSE OF THE ABSENCE OF TREES 

IN THE AMERICAN PRAIRIES. 
FOR a considerable time the grass-fires which in 

former days recurred almost periodically have 
been regarded as the chief cause of the absence of trees 
in the wide prairie districts of North America, since 
they must infallibly destroy any young growth. Still, 
they cannot have been the original cause, for the prairies 
existed before human beings and fires could have 
occurred. Another hypothesis has sprung from recent 
investigations on loess and laterite ; the “‘ ground-water” 
in the prairie regions lies at such a depth as to be out of 
the reach of the roots of the young trees. Hence seed- 
lings perish in the first prolonged drought, and trees can 
in consequence maintain themselves only on the margin 
of rivers. One striking phenomenon, however, could 
not be thus explained—the occurrence of isolated woods, 
not in hollows, but, on the contrary, on sandy eminences 
where they might have least been expected. The most 
extensive case of this kind is the forest belt known as the 
Cross Timbers. 

Professor Thomas Meehan has recently given a very 
satisfactory explanation of this phenomenon in a paper 
read before the Philadelphia Academy of Sciences. He 
has observed in the neighbourhood of Roan Mountain, in 
North Carolina, small tracts of grass land lying isolated 
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in the forest. These tracts have evidently maintained 
their boundaries very accurately for a long time, and are 
surrounded by very ancient trees. They have been 
formed by Danthonia compressa. The seeds of trees 
which fell upon the grass were unable to reach the 
soil, and thus withered away ; but as soon as cattle were 
turned upon these meadows, and the grass was eaten 
down, young trees sprang up everywhere ; and though 
most of them were browsed down by the cattle, some 
escaped, shot up, and finally overspread the entire 
meadow, Meehan applies this observation to the great 
prairies. Heconsiders that the grasses took possession 
of these regions soon after their elevation above the sea 
level, and certainly before the seeds of trees could be 
brought thither and could be developed. The trees 
advancing laterally found themselves checked by the 
grass, which hindered their seeds from vegetating, and 
only permitted them to advance very slowly by suckers 
from the roots. Since the advent of man they have 
been further retarded by the prairie-fires. The sandy 
tracts formed an exception, as upon them the grass grew 
less luxuriantly, and the seeds of the trees were able to 
vegetate. Thus in the prairie region we meet the striking 
phenomenon that the sandy tracts are wooded, whilst 
richer soils remain covered with grass. 

SS 

NEW HEATING APPLIANCES. 

ESSRS. FLETCHER AND CO., of Warrington, 
a have just added two more heating apparatus to the 

already large variety introduced by them. Fig.1 represents 
an instantaneous water heater which is at once simple and 
efficient. It can be made only 14 ins. long by 6 ins. 
high, and can be fixed to a wall as illustrated ; a heater 

Fic. 1. 

of this size will yield one quart of water per minute, 
heated from 60 degs. to 125 degs. F. It will be seen 
that a large number of circular flanges are attached to 
the cylindrical body of the heater, and as these flanges are 
made of copper, and as jets of gas are burnt under them, 
they offer a large heating surface and conduct heat 
rapidly to the water, The heater is strongly made, and 
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is not easily injured even if the gas is lighted and the 
water forgotten. The inlet and outlet tubes at each end 
of the heater are interchangeable so that they can be 
fixed on whichever end is most convenient. 

Another useful little apparatus is shown in Fig. 2. 
This consists of an atmospheric burner, above which 
there is a movable cylinder, and on this a stand for 

glass flasks, porcelain dishes, flat-bottomed vessels, or a 
sand bath. By lowering or raising the cylinder the 
vessel to be heated can be placed at different heights, 
and by this simple contrivance and by turning on the 
gas more or less the temperature can be closely regulated. 
These burners are made in four different sizes. 

SS 

THE GREENLAND EXPEDITION. 

HE Times, in a letter from a Danish correspondent, 
gives the following account of Dr. Frithiof Nansen’s 

adventures in his attempt to cross Greenland on snow- 
shoes :— 

In May Dr, Nansen and party left in the Thyra for Ice- 
land, w@ Granton, and on June 4th they embarked in the 
Norwegian whaler, the Jason, Captain Jacobsen, who had 
promised to take them to the eastern Greenland coast in 
Denmark Sound. Circumstances did not prove as 
favourable as had been expected, and the Jason had to 
try several places without being able to come near 
enough tothe shore. At last a convenient point was 
found outside the Srmilik Fjord at about 65 deg. 30 
min. N. lat., and on July 17th, at 7 p.m., the doctor and 
his five men, with their well-packed baggage, were 
landed on the ice rim. From Isafjord, in Iceland, 
they had brought a little pony, whose assistance 
they had reckoned upon for drawing their heavy sledges 
over the first ice and for then supplying them with some 
fresh meat, but fodder got short on board and the pony 
had to be killed before leaving. The party had a light 
boat to help them over open spaces in the water, and 
their first advance, as seen from the vessel, appeared 
quite satisfactory. The last that was seen of them was 
some hours later, when, from a huge ice-block, they 
waved their adieu and disappeared in the fog. Since 
then until now nothing has been known of the party, fear 
and hope struggling for the upper hand. We now learn 
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that not less than twelve days were spent on the ice be- 
fore they reached ferva firma, and it will most likely 
turn out that this part of the expedition was the most 
trying and the most dangerous. The landing was 
effected some 300 miles more to the south than ori- 
ginally intended, and this proves that strong southernly 
currents must have carried the ice floes along the shore 
and away from it. How they managed to climb the 
steep glaciers in order to get upon the real inland ice we 
are not as yet told, but the actual journey across, begin- 
ning on August 15th, took forty-six days. The distance 
being about 400 miles, this gives a daily average of less 
than ten miles, but it appears that when the party had 
reached an altitude of some 7,500 feet a northern 
snow-storm compelled them to deviate from their 
intended course, whereby the actual distance traversed 
has evidently been much increased. The highest 
altitude registered was over 10,000 ft., and here they 
found a temperature of from -—40 deg. to —50 deg. C. 
At the end of September the descent, the last but not least 
dangerous portion of the trip, was made, not at the 
colony of Christianshaab, as first intended, but in a 
small bay not far from Godthaab. Dr. Nansen and Mr. 
Sverdrup here built a kind of boat or floating raft 
with their sleeping-bags and some drift timber, and 
leaving behind the four others, managed to reach God- 
thaab. Here they found that the last vessel for this 
season had left, but they heard that there might be some 
chance of there still being a steamer ready for starting 
at Ivigtut, the Cryolith shipping-place, and so they hired 
two kajak-men to bring letters to Ivigtut.. The Fox had 
then gone, but some mishap to the engine had compelled 
the steamer to return for repairs, and it was only half 
an hour before its second starting that the kajak-men, 
paddling with all speed from the north, were observed. 
Dr. Nansen’s letter to the captain of the steamer pleaded 
hard for himself and his followers to be waited fer some 
days—he ventured even to say only for four days—and 
expressed in touching terms his and their longings for 
home after so many dangers and fatigues. It seems to 
all a great pity that the captain did not feel competent to 
meet this fervent wish, even if it should have taken a 
longer time, but peremptory orders from home, where 
this incident had not been foreseen, bound his hands, and 
the advanced season did, in fact, expose his steamer, 
already crowded with passengers, to the danger of being 
frozen in if he had tarried longer, and he felt sure that 
the whole party could not have reached him in less than 
a month. So Dr. Nansen and his followers will be 
compelled to stay over the winter at Godthaab, but as 
this colony is, relatively speaking, quite a big place, they 
will have every comfort that civilisation and human 
company can afford until next spring brings them home 
to receive the reward of praise and admiration to which 
their courage, pluck, and endurance so fully entitle them. 
It is hoped that the letter from Dr. Nansen which the 
Fox is announced to bring for Mr. Gamel will contain 
some continuous and succinct report of the various stages 
of the expedition. If that proves so I shall forward you 
a translation of it. 

Inasubsequentissue of the 7imes the following appeared : 

The short letter from Dr. Nansen to Mr. Augustin 
Gamel, in Copenhagen, the defrayer of the expenses of 
the expedition, is as follows :— 

Godthaab, Oct. 4th. 
I have at last the great joy to report to you that Greenland 

has been successfully crossed from east to west. I regret 

that the very short time left to me before despatching my 
messengers will not permit any detailed account. I can just 
jot down a few words to be forwarded by the kajak-men I 
am sending southwards in the hope of stopping the Fox at 
Ivigtut, and getting her to wait for us and take us home this 
autumn. But in case the kajak messenger should catch the 
steamer without inducing her to wait for us, I write these few 
lines just to inform you that we are all alive and well, 

As you will know, we left the /asoz, the Norwegian 
sealer, on July 17th, and expected to reach the shore the next 
day. But in this we were sadly disappointed. Screwing ice, 
maelstroms, impassable ice, where it was alike impossible to 
row or to drag the two boats, stopped us. One of the boats 
was stove in, but we got it repaired again. We drifted sea- 
wards at a speed of 30 sea miles in the 24 hours. Drifted in 
the ice for 12 days. Strove hard to get to the shore, were 
three times on the point of succeeding, but were as often 
carried out to sea again by a current stronger than our power 
of rowing. Were once, for a whole day and night, very near 
perishing in tremendous breakers of the sea against the ice- 
rim. After 12 days drifting about, we managed at last to get 
ashore near Andretok, north of Cape Farewell, at 61 degrees 
and some minutes of northern latitude. We rowed again 
northwards, reaching Uminik, from which point the crossing 
of the inland ice began on August 15th.* 
We directed our course for Christianshaab on the western 

coast. Encountered severe snowstorms and had heavy ground. 
Estimating that it would be too late to reach Christianshaab 
in time for this autumn’s vessel, we altered our course and 
steered for Godthaab, the ice-fields in that direction having, 
besides, been hitherto trodden by no one. After altering course 
reached height of 10,000 ft., with temperature of 4o degs. to 
50 degs. C. below zero. For several weeks we remained at 
an altitude of over 9,000 ft. Tremendous storms, loose, new- 
fallen snow, enormously difficult passage. Towards end of 
September we reached at last the western side above God- 
thaab. Hada perilous descent on ugly and very uneven ice, 
but got safely down to Ameralik Fjord. Managed to build a 
kind of boat from floor of tent, bags, bamboo reeds, and 
willow branches. In that frail craft Sverdrup and I rowed 
away, and arrived here on October 3rd. The four men are 
left at Ameralsk, living there on short rations fare, but will be 
sent for as soon as possible. 

There you have in short outline our Saga. We are all 
perfectly well, and everything has been in the best order. I 
hope that we may catch this steamer, and that instead of this 
letter you may see our sunburnt faces.—With many greetings, 
yours ever devotedly, FRITHIOF NANSEN. 

P.S.—Just now the kajak-men must leave, profiting by the 
favourable weather. They have 300 miles to make before 
getting to Ivigtut. ’ 

At the same time is published a letter from Mr- 
Sverdrup to his father, and as this gives certain supple- 
mentary details, I give a translation also of that :— 

Godthaab, Oct. 4th, 1888. 
We arrived safely here yesterday after forty-six days’ wan- 

dering from east to west. It did not prove so easy to get on 
shore from the fasoz as we had expected. We got into for- 
midable ice-screwings, and the current took us southwards 
and out from the shore, so that we had twelve days’ very 
hard work before getting to land, and that 300 miles more to 
the south than we had intended. We began at once to work 
back along the coast, and this took us another twelve days, 
so that we did not begin our crossing of the ice before August 
15th. The ascent was very fortunate, as we chanced to find 
comparatively easy ice to climb up. Weshaped our course 
for Christianshaab, but after getting up to 7,500 ft. we were 
attacked by a northern snowstorm. We resolved, therefore, 
to set our course for Godthaab, the distance being shorter, 
and there being a better chance of favourable winds. I may 

*Tt appears that after getting into the shore the party found a 
line of open water between the land and the ice rim. It must have 
taken them even more than twelve days to regain the ground they 
had lost by drifting to the south, since the crossing did not begin 
before August 15th, 
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truly say that we had a hard time of it. The snow and ice 
were very heavy, and the weather was trying. For nearly 
three weeks we were up at nearly 10,000 ft., and had a tem- 
perature of —4o degs. to —5odegs. C. Only for four days 

_-2 we snowbound. After all, we have to be thankful it 
was not worse. After getting down from the inland ice on 
the western coast, we had before us some ninety miles of 
barren country, of which the half lay along a fjord. We tried 
to cross here, but found it too hard work; so we managed to 
construct a kind of boat from the bottom of the tent and some 
bags, and in that, after four days’ rowing, Dr. Nansen and [| 
reached here, where we had the most cordial reception from 
all the inhabitants of the colony. Two boats have now been 
sent to the bottom of the fjord to fetch our comrades. The 
regular vessel has long since left, but some 250 or 300 miles 
further south there is supposed to be, at Ivigtut, a steamer 
loading for Copenhagen, and we are now sending a kajak- 
message in order to stop that steamer if possible. We have 
but little hope of that, however, and are preparing to pass 
the winter here. That may be very comfortable after all, but, 
of course, we would prefer getting home. I must hurry up, 
as we are now going to dine with the parson, and, in fact, 
we have not had time for anything, as since arriving here we 
have gone from one social party to another. You may see 
from that how well we are off. I was the only one of our 
whole party who got overall the tremendous fatigues without 
the smallest ailment. I am, and have been all the time, as 
fresh and sound as a fish.—With the kindest regards, etc. 

Si 

THE NEGLECTED SENSE. 

12 in ordinary modern life any one of our senses may 
be pronounced useless, it is that of smell. Yet it 

has capabilities which are quite overlooked, and which, 
if systematically cultivated, might enable it to playa part 
in the study of the natural sciences second to that of sight 
alone. Hearing, however important it is as a means 
of communication with our fellow-men, is almost out of 
court in the exploration of natural phenomena. 

Of course the acuteness of smell in man is much less 
highly developed than it is in certain of the lower animals. 
Everyone is familiar with cases proving the wonderful 
olfactory power of the dog, especially of the bloodhound. 
But the faculty of scent in certain insects is inconceivably 
more acute and delicate. This is especially the case with 
moths. If a virgin female of certain species, ¢.g., Saturnia 
carpint or Sphinx convolvuli, is shut up in a box, males 
of the same species will come flying, even though the 
nearest locality where they could have been concealed is 
at the distance of nearly a mile, and though woods, emi- 
nences, and houses may intervene. The emanations 
from the female moth, of whatever nature they may be, 
are evidently diffused through space and diluted with an 
excessive quantity of air, which may be scentless or may 
be saturated with other odours. Yet this infinitesimal 
trace is Sufficient to guide the male towards her with un- 
failing accuracy. This is as if a human being were able 
to detect the presence of an individual of his own species 
at the distance, according to thelowest computation, of from 
four to five miles. Did hounds possess such a sense 
they would not search and snuff about for the track of 
the fox, but would go at once ina straight line to the spot 
where he might be lurking. 

Such feats we cannot hope to rival. We do not 
possess the highly-developed olfactory nerve of the dog, 
or the plume-like antennae of Saturnia carpini. But even 
among mankind the sense of smell reaches a degree of 
delicacy which is to other persons scarcely credible. The 
aborigines of Peru, Chili, and other parts of South | 

America can, in the darkest night and in the thickest 
woods, distinguish respectively a white man, a negro, 
and one of their own kindred by the smell. They have 
in their own language words to express the differences 
—words which, of course, cannot be rendered into any 
European tongue. But our defective power of smell, as 
compared with that of such semi-savages, is due not to 
any natural deficiency on our part, but to our manner of 
living. The writer feels justified in making this assertion 
from an instance which came under his own observation. 
A lady who had suffered long and severely from neuralgia 
was at last advised to renounce tea and coffee, all hot 
liquids, all spices, condiments, and everything else of 
an irritating or stimulating nature. She carried out this 
advice, and her power of smell became quite a wonder 
to all her acquaintances. Her judgment on the purity of 
a water supply became more than analytical in its 
accuracy and delicacy. 

Here, then, lies the secret. She lived as far as foods 
and drinks are concerned, like the native Peruvians, and 
if she did not quite equal them in the nicety of her sense 
of smell, it was because in her earlier life she had been 
in the habit of using mustard, pepper, hot tea, and the 
like. It is, therefore, very probable that a similar style 
of living would in all persons very much improve this 
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neglected sense. Even at present, according to a para- 
graph from Liebig’s Annal/en quoted in our number for 
July, 1887, our smell is more delicate than our eye-sight. 
No little admiration has, for instance, been excited by 
the delicacy of the spectroscope. We all know how, by 
means of this instrument, extremely minute portions of 
various chemicals—far too small to respond to any other 
test—may be made clearly evident to oursight. Of these 
spectroscopic indications the most delicate of all is the 
yellow band which appears when a trace of the metal 
sodium is burnt in a gas-flame or in an electric spark 
(see articles on the spectrum in our numbers for June, 
July, and August, 1887). But without the aid of any 
instrument, and without any previous training, the human 
nose is capable of detecting quantities of certain substances 
thirty times smaller. It is possible to recognise by 
smell =yoptao00 Of a milligramme of mercaptan, and as 
a milligramme is only the oor54th of an English troy 
grain we have here a degree of delicacy of which it is 
hard to form any definite idea ! 

There is another circumstance which gives additional 
value to scent-indications. Although we have no names 
for different smells and can merely describe them by 
comparisons, they fix themselves in the mind far more 
permanently than the impressions of the other senses. 
If we have once met with any particular odour, we 
recognise it years after, even though we may never have 
come across it in the interim. 

Of this we have a remarkable instance in our personal 



526 

experience, When the writer was at the age of ten, a 

lady who had lived many years in South Africa, returned 

to England, bringing with her a large quantity of buchu- 
leaves. All her clothes were saturated with the scent of 
this drug, and as she paid a visit to our ‘amily we were 
struck with the smell, though we did not even know the 
name of the plant. Some thirty years afterwards 
happening to call upon a medical friend, we recognised 
this smell in his house, and found that he was experi- 
menting on the best method of obtaining the virtues of 
the plant in a concentrated form. 

It will be admitted that to the biologist the sense of 
smell may be of great service in recognising animal and 
vegetable species. The chemist, in like manner, uses it 
in distinguishing volatile bodies, and may often by its 
aid obtain a valuable hint as to the reactions which are 
going on. What is wanted is, firstly, a nomenclature for 
smells, just as we have for colours and for sounds, so that 
we may put on record and make known the impressions 
which we receive. 

Secondly, we want means for training thissense. Few 
persons, perhaps, would be willing to renounce spices, 
condiments, spirits, hot liquids, tobacco, etc., but it may 
be useful to know that a draught of cold water, held in 
the mouth but not swallowed, gives a temporarily 
increased delicacy to the smell. 

It may also be asked how far we can obtain in our 
researches the assistance of insects? Bees have already 
served to detect the difference between true cane-sugar 
and its hated rival beet-sugar—a distinction which our 
scientific instruments have hitherto been unable to 
show. 

SSS 

ARTIFICIAL CAVERNS. 

1 various parts of the earth there are found cavities 
evidently of artificial origin, and as evidently not 

connected with mining or with any other industrial 
operations. Such excavations, in the form of under- 
ground passages, are particularly abundant in Bavaria 
and Austria, and have for some time attracted the atten- 
tion of archzeologists. The following account of these 
so-called “ earth-stalls” is chiefly derived from the Bevtra- 
gen zur Anthropologie und Urgeschichte Bayerns, the 
Mittheilungen der Anthropol Gesellschaft in Wien, and 
the Naturforscher. 

The number of these evidently very ancient cavities 
is exceedingly great, and is being often increased by 
fresh discoveries. Many local traditions point with 
certainty to the existence in various places of under- 
ground passages which have not yet been brought to 
light. 

These “earth-stalls,’ or goblin holes, have been par- 
ticularly studied during the last nine years by the Rev. 
Lambert Karner. He has visited and explored nearly 
200 such caverns in Lower Austria and Moravia, accom- 
panied in many instances by his friend the artist 
Spoettl, who sketched the most remarkable features on 
the spot. 

The “‘earth-stalls” form complete systems of passages 
and chambers. Their main feature is the labyrinthine 
ramification of the passages, which can be traversed only 
by one person at a time, and that generally in a bent or 
even creeping attitude. There are perpendicular passages 
or shafts, with holes into which the feet may be introduced 
in ascending or descending, some of them being seven 
yards in height. There are also at regular intervals 
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small niches about the size ofa fist,in which burning 
lamps have been placed, as appears from the traces 
left. The chambers have often an elegant form, and are 
fitted with seats or benches and large, handsome niches, 
with pointed or rounded arches. The size of these 
chambers, hundreds of which have been measured by 
Karner, is almost always alike—nearly 2 yards in height, 
and 12 to 2 yards in length and breadth, Another curious 
fact is the uniform position of these chambers, and, indeed, 
of the whole structure, with reference to the points of the 
compass, as the angles of the chambers are turned to- 
wards the four cardinal points. Some of them have large 
niches, symmetrically arranged, with bell-shaped or dome- 
shaped tops. 

At the summit there is often an air-hole, anda niche 
for holding a light is generally opposite the end of every 
passage. In many cases the access to the final chamber 
is very difficult, and this is excavated with especial 
elegance, and seems to have been a kind of sanctuary. 

As an example we may take the caverns at Oberndorf. 
The passage leading to the last chamber from the last 
but one is only 20 ins. in width and 22 in height. It 
leads first due south, and then forms an angle and turns 
to the north-east. The chamber which is ultimately 
reached is distinguished by its size and shape from all 
others. It is 4 yards long, rather more than 13 in width 
and height, with an arched top. In each of the sides 
there are two elegantly formed niches. 

It must further be added that the plan often takes the 
form of a cross, and that the excavations are connected 
with wells locally regarded as holy. Both the passages 
and chambers have been provided with doors. 

What can have been the purpose of these excavations? 
The oldest documents in which they are mentioned date 
from the beginning of the 13th century, but they are 
indisputably much more ancient. After considering the 
great extent of territory over which they occur—Bavaria, 
Upper and Lower Austria, along the Bohemian frontier, 
in Movyaria, in Hungary, and Styria—and everywhere 
with the same characteristic peculiarities, and remember- 
ing that this region coincides with the great kingdom of 
the Quadi, Karner comes to the conclusion that the earth- 
stalls must date back to the time of the Quadi. 

His conjecture is supported by the fact that artificial 
caverns have been found within the lines of the great 
Quadian fortress at Stillfried. Karner does not believe 
that these caves served exclusively as dwellings, since 
no fireplaces have been found inthem. It is probable 
that the excavations were visited only at times, and that 
for a fixed purpose, probably for worship. Whether 
rites were here performed in honour of the dead is for 
the present doubtful, for in the hundreds of chambers 
which Karner has explored nothing decisive has been 
found, although he was told of skeletons lying there. In 
Moravia traditions are current of old men who dwelt in 
these excavations, and who on being touched crumbled 
away into ashes. According to a statement quoted by 
Harkmann, two urns were found in 1886 in an artificial 
cave in Upper Austria, the first discovery of the kind 
made in any of these excavations. But no details con- 
cerning these alleged urns have been made public. 

If the conjecture be well founded that these caves are 
the work of the Quadi, they must date back to the first 
centuries of our era, for the very name of the Quadi, a 
race allied to the Marcomanni, who occupied the regions 
mentioned from the first to the fourth century, dis- 
appears from history entirely in the fifth century. 
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General sotes, 
An APPLICATION OF THE PHoNoGRAPH TO MEDICAL 

Stupres,—According to Cosmos, it is proposed to supple- 
ment pathological treatises by a collection of typical 
phonographs representing the normal sounds of the heart 
and lungs. a 

Cuemicat IntERACTION or SoLtims,—Mr. W. Hallock 
(Science) has read a paper controverting the views of the 
Belgian chemist Spring. Hallock maintains that the 
chemical action detected by Spring is due to the vapour 
given off by one of the bodies. 

Sanitary NEGLEcT in FLoripa.— Sanitary investiga- 
tions in Florida undertaken in reference to the epidemic 
of yellow fever show in some of the towns a most deplo- 
rable condition. In Maclenny, a small town of perhaps 
600 inhabitants, the only water supply is obtained from 
wells of 15 to 20 feet deep, and inevitably polluted. 

Roya Socrety.—We learn that the Copley medal has 
this year been awarded to Professor Huxley, in recogni- 
tion of his investigations into the morphology and histo- 
logy of vertebrate and invertebrate animals, and for his 
services to biological science in general during many past 
years. The Rumford medal is to be given to Professor 
Tacchini, renowned for his researches in solar physics, 
and the Davy medal to Mr. Crookes for his researches on 
the electric discharge in high vacua. The Queen has 
approved the award of the Royal medals to Baron 
Ferdinand von Mueller, the Australian botanist, and to 
Professor Osborne Reynolds, of Owens College, for his 
researches in mathematical and experimental physics. 
The medals will, as usual, be presented at the anniver- 
sary meeting of the Society on St. Andrew’s Day. 

CoMPARATIVE STATISTICS OF THE SexEs.—Every census 
taken in Germany shows a decrease in the number of 
men and an increase of women. The last census shows 
a million women more than men, or 104°3 women to 100 
men. There are still more boys than girls, which proves 
that a higher death-rate is the cause of the numerical 
inferiority of males, joined also to emigration. In Berlin 
women predominate to such an extent that there are 
more than 108 women to too men. Between the ages 
of 60 and 70 there are 150 women to 100 men, and 
between 70 and 80 no fewer than 196 women to 100 
men. This shows that men expend more vital energy 
than women, and therefore succumb more readily to any 
destructive influence which they may encounter. 

ADULTERATION OF WiNES.—The sophistication of wines 
and liqueurs in France is exciting not merely popular but 
official alarm, and at a recent Cabinet Council special 
legislative action was resolved on. Dr. Laborde, in a 
memoir laid before the Academy of Medicine, states that 
he has found in one litre of “liqueur de noyau” from 
five to six grammes of nitro-benzol, a highly poisonous 
product of coal-tar, The same liqueur is sometimes got 
up instead, with the aldehyde of benzo-nitril. The same 
authority shows that absinthe occasions tetanic convul- 
sions. It is remarkable that none of our moral reformers 
call attention to the necessity of absolutely prohibiting 
the importation of this deadly liquid into Britain, and 
its manufacture and sale here, 

Tse EpinsurcH Exuipition.—Last Friday a meeting 
of the Edinburgh International Exhibition Association 
was held in Dowell’s Rooms, Sir Thomas Clark presid- 
ing. The report of the joint committee, appointed by 
the association and the executive, as to the disposal of 
the exhibition surplus, recommended that the sum oz 
42,000 be paid to Sir James Gowans for services ren- 
dered to the exhibition, and that the surplus be there- 
after divided as follows:—£1,500 to the Edinburgh 
Public Library, £1,000 to the Scottish Meteorological 
Society in aid of the Ben Nevis Observatory, £850 to 
the Edinburgh Exhibition Trust for the purpose of carry- 
ing on or assisting future exhibitions in Edinburgh or 
elsewhere, including artisan and amateur exhibitions, 
#100 to the Edinburgh Choral {Union, £100 to the 
Royal Scottish Geographical Society, and £50 to the 
exhibition of decorative handiwork at present being held 
in Edinburgh. 

Royat GEOGRAPHICAL Socrety.—At the opening meet- 
ing of this session of the Royal Geographical Society, 
Mr. H. H. Johnston, the well-known traveller, and Her 
Britannic Majesty’s Consul in West Africa, read a paper 
on the Niger Delta and the Oil Rivers. The theatre of 
the University of London, in which the meeting was 
held, was quite filled, the audience including several 
distinguished persons. Mr. Johnston’s account of the 
Niger and its neighbours, their scenery, their luxuriant 
and varied vegetation, the native villages and towns on 
their banks, with their inhabitants, the results of 
European contact with the natives, and his own remark- 
able adventures, was of an unusually attractive character. 
Moreover, Mr. Johnston exhibited on the screen through- 
out his lecture a continued succession of pictures from 
the lantern, some of them from photographs, but most of 
them from his own beautiful sketches; while a large 
number of his original sketches were inspected by the 
interested audience after the lecture. The large map 
constructed under Mr. Johnston’s care, which was 
exhibited, records the results of his own observations, and 
is a valuable addition to the cartography of West Africa, 

A SPRING OVER 3,000 FEET DErp.—In carrying out 
the works for utilising the waters of the Seltzer Spring, 
Saratoga, for the purpose of liberating and storing in 
liquid form the carbonic acid gas with which the spring 
abounds, Mr. Oscar Brunler, who is superintending the 
arrangements, has made a remarkable discovery. The 
Seltzer Spring was discovered about three years ago by 
Dr. Haskins, who put down the drill to the depth of 
sooft. At this depth an abundant supply of water was 
found flowing from a crevice in the rock bottom. 
Recently, in order to ascertain the depth of the spring, 
Mr. Brunler sounded it with a line and plummet ; but, 
instead of resting at 5ooft., the weight sank the whole 
length of the line, gooft. Other soundings have since 
been made, the weight used being a piece of rin. gas- 
pipe, filled with lead, and weighing 34lbs., until a depth 
of 3,300ft. has been reached, and yet without touching 
bottom or any obstacle. It will be impossible to take 
further soundings until instruments expressly designed 
for the purpose have been made, Mr. Brunler admits 
that the line may have been carried away by some 
powerful current, but he holds to his belief in the exist- 
ence of a subterranean sea of greater or less extent, and 
of there being some connection between it and the 
Atlantic Ocean. In other words, Saratoga is over a vast 
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water-filled cavern, the roof of which is about s5ooft. 
thick. He also thinks it probable that at a given depth 
and temperature carbonic acid gas may be found ina 
liquid state. Should the existence of a subterranean sea 
be established, it would dispose of many theories and 
scientific speculations as to the source and course of the 

mineral springs at Saratoga. 

Tue EquaToriIaL BOUNDARY OF THE OCCURRENCE OF 

Snow.—H. Fischer (Berlin Gesellschaft fiir Erdkunde) 
distinguishes between the mean altitude at which snow 
occurs every winter and the extreme boundary which it 
reaches in exceptional seasons. The immediate coasts 
of the Mediterranean, save to the north of the Adriatic 
and the A°gean, experience a fall of snow only excep- 
tionally. From the Cilician Taurus the mean limit of 
snow extends over Mosul to Bagdat and Schiras, rises 
then to Teheran, and runs over Herat, Candahar, and 
Kelat in Beloochistan, on the mountains west of the Indus, 
to28N.L. On the southern slope of the Himalayas the 
boundary runs at about 5,500 feet above the sea level. 
In the interior of China the limit is not certainly deter- 
mined. It cuts the Chinese coast to the north of Shanghai, 
touches the southern parts of Kiuschin and Schikoku 
(Japan), and meets the west coast of America in 473° 
N.L. Passing through the Rocky Mountains and the 
Sierra Nevada, it turns downwards, almost to the tropic 
of Cancer. In Texas it bends to the north again, cross- 
ing the Mississippi in 313° N.L., leaves America a little 
to the south of Cape Hatteras, and meets the French 
coast to the south of Bordeaux. In the southern hemis- 
phere it follows in general the parallel of 40° S.L. Neither 
the coast regions of Tasmania nor the western and 
northern parts of the southern island of New Zealand 
suffer from snow every year. Along the Andes the line 
rises to 8° S.L. Snow falls occasionally in Mesopotamia, 
Lahore, Canton, in Mexico, but never at the southern 
point of California. In the southern hemisphere snow 
occasionally falls along the Blue Mountains of Australia 
to 27° S.L. In New Zealand only the extreme northern 
point enjoys an immunity from snow. Snow has been 
known to fall in. Rio de Janeiro, and even in 20° S.L.,a 
little farther inland. 

Tue Annuat Rinc 1n Trees.—In the course of his 
last report, the chief of the forestry section of the 
Agricultural Department of the United States, referring 
to the annual rings in trees, asserts that these exist as 
such in all timber grown in the temperate zone. Their 
structure is so different in different groups of timber 
that from their appearance alone the quality of the timber 
may be judged to some extent. For this purpose the 
absolute width of the rings, the regularity in width from 
year to year, and the proportion of spring wood to 
autumn wood must be taken into account. Spring wood 
is characterised by less substantial elements, the vessels 
of thin-walled cells being in greater abundance, while 
autumn wood is formed of cells with thicker walls which 
appear darker in colour. In conifers and deciduous 
trees the annual rings are very distinct, while in trees 
like the birch, linden, and maple the distinction is not so 
marked, because the vessels are more evenly distributed. 
Sometimes the gradual change in appearance of the 
annual ring from spring to autumn wood, which is due 
to the difference in its component elements, is interrupted 
in such a manner that a more or less pronounced layer 
of autumn wood can apparently be recognised, which | 

again gradually changes to spring or summer wood, and 
then finishes with the regular autumn wood. This 
irregularity may occur even more than once in the same 
ring, and this has led to the notion that the annual rings 
are not a true indication of age; but the double or 
counterfeit rings can be distinguished by a practised eye 
with the aid of a magnifying glass. These irregularities 
are due to some interruptions of the functions of the tree 
caused by defoliation, extreme climatic condition, or 
sudden changes of temperature. The breadth of the ring 
depends on the length of the period of vegetation ; also 
when the soil is deep and rich, and light has much 
influence on the tree, the rings will be broader. The 
amount of light and the consequent development of foliage 
is perhaps the most powerful factor in wood formations, 
and it is upon the proper use of this that the forester 
depends for his means of regulating the development and 
quantity of his crop. 

Tue Pupsirc HeattH.—According to the Registrar- 
General’s return for the week ending Saturday, Novem- 
ber roth, the deaths registered in 28 great towns of 
England and Wales corresponded to an annual rate of 
19'O per 1,000 of their aggregate population, which is 
estimated at 9,398,273 persons in the middle of this 
year. Thesix healthiest towns were Bradford, Brighton, 
Hull, Leicester, Halifax, and Wolverhampton. The high- 
est annual death-rates, measured by last week’s mortality, 
were—for measles, 1°8 in Blackburn, 2°2 in Portsmouth, 
30 in Leeds, and 3°8 in Cardiff; from scarlet fever, 1-0 
in Manchester, 12 in Salford, and 2°2 in Blackburn ; 
from whooping-cough, 1‘o in Birkenhead ; from “ fever,” 
1't in Oldham, 1°3 in Newcastle-upon-Tyne, and 1°6 in 
Salford ; and from diarrhoea, 1:4 in Bolton and in Cardiff, 
and 1°6 in Derby. The 45 deaths from diphtheria in 
the 28 towns included 34 in London, 2 in Liverpool, 
and 6 in Salford. Small-pox caused 1 death in Preston, 
and 1 in Hull, but not one in London or in any of the 
25 other great towns. In London 2,770 births and 
1,520 deaths were registered. Allowing for increase 
of population, the births were7o and the deaths 167 below 
the average numbers in the corresponding weeks of 
the last ten years. The annual death-rate per 1,000 
from all causes, which had been 21-2 and 19°7 in the 
two preceding weeks, further declined last week to 1875. 
During the first six weeks of the current quarter the 
death-rate averaged 19'1, and was 0'4 below the mean 
rate in the corresponding periods of the ten years 
1878-87. The 1,520 deaths included tog from measles, 
18 from scarlet fever, 34 from diphtheria, 15 from 
whooping-cough, 14 from enteric fever, 18 from diarrhcea 
and dysentery, and not one from typhus, ill-defined forms 
of fever or cholera; thus 208 deaths were referred to 
|these diseases, being 11 below the corrected average 
weekly number. Different forms of violence caused 50 
deaths; 37 were the result of negligence or accident, 
among which were 17 from fractures and contusions, 
6 from burns and scalds, and 10 of infants under one 
year of age from suffocation. In Greater London 3,571 
births and 1,896 deaths were registered, corresponding 
to annual rates of 33°7 and 17°9 per 1,000 of the esti- 
mated population. In the outer ring 9 deaths from 
measles, 7 from “‘ fever,” 6 from scarlet fever, 6 from 
diphtheria, and 6 from whooping-cough were regis- 
tered. Three fatal cases of fever occurred in Croydon, 
and 3 in Tottenham sub-district, and 3 of measles in 
Tottenham sub-district. ; 
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ON VERNATION AND THE METHODS 
OF DEVELOPMENT OF FOLIAGE, 
AS PROTECTIVE AGAINST RADIA- 
TION. 

A PAPER READ BY THE Rev. Grorcr HeEnstow, M.A., 
F.L.S., F.G.S., BEFORE THE LINN/AN SOCIETY. 

(Concluded from p. 506.) 

a Bee tile-like arrangement of the uppermost stipules 
and subsequently of the leaves themselves, thus pro- 

tecting the edges of the vertically placed leaves beneath 
them, reminds one of a very similar method of pro- 
tection in Trifolium repens when asleep. In this plant 
the two basal leaflets rotate so as to bring their upper 
surfaces in contact and their blaces vertical, while the 
terminal leaflet revolves through half a circle and comes 
down upon the upper edges like an arched roof above 
them* (figs. 5 and 6). 

Trifolium repens. 

Fic. 5.—LEAF DURING Day-TIME. Fic. 6.—ASLEEP DURING 
NIGHT-TIME (after Darwin). 

In the case of the Hazel the process is much the same, 
but with Ampelopsis Veitchii the blade spreads out at 
once, however young, and is not conduplicate; but 
as it hangs vertically from its very birth to its fall, 
it does not require any further protection beyond what 
the leaves above it happen to supply by overhanging 
it. The branches of this species cling so tightly to the 
wall that very possibly a good deal of heat is radiated 

Fic, 7. Rose. Younger leaf erect ; older with petiole curved 
and half-developed leaflets. : 

Fic. 8. Pea. Leaf emerging from between the stipules; the 
leaflets conduplicate. wa 

Fic. 9. One stipule removed to show the erect bud within 
and protected by the stipules. 

from the wall itself on to the back, z.e., the underside of 
the leaf. The Beech differs from the Lime in having its 
young leaves dependent only, and not protected. They 
are feebly conduplicate, but with a plicate surface, and 
the stipules do not form any protection ; and, contrary to 

* Darwin, “ Moyem, of Plants,” p, 349, fig. 141, 

what takes place in the Lime, the older, basal leaves, in- 
stead of covering the younger ones, hang below them 
the slender shoot curving at the apex so that the ter- 
minal and younger leaves have a tendency to be vertical, 
but not to so pronounced an extent as in the Lime. It 
may be noticed that the Beech does not open its buds 
till a later period than the Lime, and at a time when 
spring frosts are nearly over. The Spanish Chestnut 
agrees closely with the Beech, the leaves being at first 
subconduplicate, and similarly plicate, while each leaf 
on expansion is spread out below the terminal shoot. 
Both trees belong to the same section of the Cupuliferz. 

Il. Compounp Lraves (1) Opposite: (i) evect—The 
Ash and the Elder are illustrations. As with simple 
leaves, the leaflets of compound leaves are almost in- 
variably conduplicate ; the Elder, however, as stated 
above, having the margins of the leaflets involute as well. 
They all stand erect at first and only gradually assume 

Fig. 11. 

6 

Fic. 10. LABURNUM, Fic. 11, CLOVER. 

Fig. 12. WooD--SORREL: @, nat. size ; 4, magnified ; ¢, vertical 
aspect, in diagram as seen asleep. 

the horizontal position on their complete development. 
The leaflets of the Ash are at first similarly clustered 
together, but simply conduplicate. With Weeping Ashes, 
in order to place the young leaves erect, the petiole is 
obliged to make a very strong curve upwards, not 
necessitated in the ordinary form of the tree. 

(ii) pendulous. 1 have not met with an instance of 

Fig. 15. 

Lupinus pilosus. 
Leaf, seen laterally, 
asleep at night-time. 

(After Darwin.) 
HORSE 

CHESTNUT. WALNUT. 

opposite compound leaves being pendulous in the young 
state. 

(2) Alternate ; (i.) evect—Of compound leaves there 
are the two types, digitate and pinnate. Of the former, 
Lupin will illustrate this position. A specimen with 
white flowers had the leaflets all conduplicate at first 
and erect, fcrming a small but dense mass. Of the 
pinnate type with erect leaflets many instances might 
be mentioned, as, ¢.g., Goutweed, Chervil, Sumac, Rasp- 
berry, and Rose. Asa rule, besides being conduplicate 
and, in some cases, plicate in addition, the leaflets are 
all pressed together laterally, thereby affording a certain 
amount of mutual protection. This is well seen in the Rose 

In the case of the Rose the developing bud is protected 
| by the adnate stipules (fig. 7), and the young leaf, whey 
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it merges, is at first erect (as in the Pea, figs. 8 and 9): 

The leaflets are conduplicate, and all five are pressed 

together laterally; for at this stage the petiole has not 

elongated sufficiently to allow of the pairs of leaflets 

being separated. As the petiole grows the whole col- 

lection of leaflets becomes more pendulous until they 

expand, and the leaf ultimately assumes the horizontal 

position. Inthe Garden Beanthe leaves are conduplicate ; 

but the margins are involute as well, so that the leaflets 
resemble so many quills. 

(ii.) pendulous. Of the two types the following may be 
selected :—The French Bean, Wood-sorrel (Ovalis), 
Clover, and Laburnum as being ternate, and the Horse 
Chestnut and Virginian Creeper as being digitate ; while 
the Walnut will exemplify the pinnate type. 

The French Bean (Phaseolus vulgaris) bears at first a 
pair of unifoliate leaves; but those which succeed them 
are ternate. While very minute in size (one half to 
three quarters of an inch in length) the leaf is horizontal, 
but the leaflets are conduplicate with their edges upper- 
most. When a little larger (Say, one and a quarter 
inches) the petiole bends down angularly, and the 
leaflets ‘are in vertical planes, holding identically the 
same positions as when adult and asleep. As they in- 
crease in size, the leaflets rise up and take a horizontal 
position. They now become subject to hypnotism, fall- 
ing at night and rising again by day. 

The Wood-sorrel (fig. 12), Clover (fig. 11), and Labur- 
num (fig. 10) all agree in having their three leaflets con- 
duplicate, pressed close together laterally and suspended 
vertically. The petiole is suberect in the Laburnum and 
Clover, but strongly curved at the apex in the Wood-sorrel, 
so that the minute leaf is under the concave end (fig. 12, 
a and 6), When the leaf of the Oxalis is asleep, the 
leaflets fall vertically and bring their undersides in con- 
tact (fig. 12, c), but never resume the conduplicate con- 
dition again. The sleeping condition of Clover has 
been described above ; but here, as in all other instances, 
conduplication once lost is never resumed.* 

This seems to indicate that the danger from exposure 
in the very young state being much greater than in the 
adult, the protection is correspondingly more perfect. 

In the Horse Chestnut (fig. 13) the digitate leaf has at 
first all the leaflets dependent and more or less covering 
one another. ‘This is exactly similar to the condition of 
the leaflets of Lupinus pilosus when asleep, as described 
by Mr. Darwint+ (fig. 14). It may be added that the 
leaflets of Lupin are at first clustered together and con- 
duplicate. The Virginian Creeper has its five leaflets 
at first conduplicate and suberect ; they gradually curve 
over and spread themselves vertically like a star, not 
unlike the method adopted by Lupinus pubescens, as 
described by Mr. Darwin. 

The petiole of the Walnut-leaf (fig. 15), on emerging 
from the bud (the scales of which, like those of the Ash, 
are petiolar), curves strongly downwards, so that the 
leaflets, which are conduplicate, stand in a vertical 
plane. As the basal ones expand they still remain with 
their surfaces vertica], and it is not until they are 
approaching maturity that the petiole rises up and the 
leaflets spread themselves out horizontally. 

Besides vernation, conduplication, and the subsequent 
vertical position of leaves and leaflets, as calculated to 

* This is due to the fact, at least in Clover, that a thick layer of 
chlorophyllaceous tissue is developed over the fibro-vascular bundle 
of the midrib, thereby preventing the two halves closing again, 
{ Z.¢. p. 341, fig. 137. 
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protect them from the evil effects of radiation, hairs and 
tomentum, etc., must not be forgotten as being bad con- 
ductors of heat, and therefore very important aids to 
protect the organs clothed with them. Foliar organs 
and axes, when young, are often very hairy, silky, or 
woolly, as the case may be, which in older states 
become glabrous, either by the hairs becoming 
more sparsely scattered by epidermal growth, or by 
vanishing altogether. Similarly the stellate pubescence 
or woolly clothing, which is not an unfrequent character 
of the young condition, often disappears as soon as the 
surfaces thus protected are sufficiently advanced to 
require such additional aids no longer. As examples 
may be mentioned the young shoots of Poplar, Apple, 
Ivy, etc., while the leaves of Coltsfoot are at first densely 
villous, but soon lose the cottony webs from the upper 
surface as they become adult. 

ConcLusion.—The examples given in this paper could, 
of course, be multiplied indefinitely ; but enough seems 
to have been stated to justify a belief in the general 
accuracy of the deduction that vernation, conduplication, 
the various positions taken up by developing leaves, etc., 
all conspire to protect them from the evil effects of 
radiation. 

SSS 

THE URANIA RIPHCUS. 
HIS moth is interesting from two points of view. 

Firstly, it would be at once pronounced a butterfly, 
and a very brilliant one, by all persons who are not 
specialists in insect-lore, and, secondly, because, whilst 
the individual species in question is peculiar to Mada- 
gascar, the other members of the genus Urania are 
found only in the neotropical region. The Rev. Paul 
Cambroné, S.J., who has already forwarded to our con- 
temporary, Cosmos, an account of this insect in its mature 
condition, is now enabled to give an account of its cater- 
pillar and chrysalis. He writes :—‘M. E. Perrot having 
lately made a small journey of exploration to Alakaty 
found some caterpillars of Urania riphoeus, which he 
has forwarded to me. The caterpillar of Urania riphoeus 
is long, and nearly uniformly cylindrical. It is five centi- 
metres in length and about seven millimetres in mean 
diameter. It is beset with isolated hairs or filaments 
over its segments, characterised by their spatula-like 
form, the narrower part protruding from the body of the 
insect. The legs are sixteen in number, the three anterior 
pairs being chitinous, and the five posterior membranous 
pairs being yellow, speckled with black on the outer 
side. The thick, broad head is also of a yellowish colour, 
speckled with black. The scutellum is of the same colour 
as the head. The stigmata are black. The underside 
of the caterpillar is yellowish. The first segment of the 
back is yellowish, speckled with black; the second is 
black, and the nine others are of a yellowish white, also 
dotted with black. The caterpillar feeds upon a plant 
called by the natives hasomalay. 

“The caterpillar is transformed into a chrysalis in a 
cocoon formed of a very transparent tissue of open 
meshes, around which it collects the ‘fibres of the 
leaves. The pupa of the Urania riphoeus, as in most 
moths, is rounded, cylindric-conical, and measures about 
three centimetres in length by eight millimetres in its 
maximum diameter. It is of a brown colour. 

“Tt remains in the pupa state for a fortnight, and the 
mature insect issues from-its cocoon at-midnight, In its 
perfect state it flies from January to May.” 
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different nature or to some plant or part of a plant, or 
: toa portion of lifeless matter. It may further be per- 

MIMETISM IN ANIMALS. manent, depending on the shape and colour of the creature 
One of the most interesting as well as prevalent | concerned, or it may turn upon some position, attitude, or 
phenomena of the animal world is that which in its | actioncapableof being assumed orperformed when wanted. 

szatural Wistory, ; The likeness may be either to some other animal of very 

Lu 
a NN 

BROWN CATERPILLARS OF ELDER MOTH (Uropterix Sambucaria), ASSUMING THE APPEARANCE OF 
BRANCHES OF THE TREE. 

most intensified form is known as mimicry, or mimetism. These various forms of mimicry can be more easily 
Multitudes of animals when in their natural haunts | rendered intelligible by examples than by any kind ot 
are found to bear so close a resemblance to the objects | general description. 

GONEPTERYX RHAMNI. LASIOCAMPA QUERCIFOLIA. 

with which they are surrounded or in actual contact One of the most striking cases of mimicry which have 

that, without close scrutiny, they escape being seen. | lately been brought to light is that of a yellow spider 
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which inhabits flowers in California. This creature 
spins no web, but catches its prey by surprise. In the 
region which it frequents, a yellow composite flower, of 
exactly the same shade as the spider, is very common. 
The creature accordingly takes up its position in the 
middle of the flower, where its legs are confounded with 
the anthers. If, as it frequently happens, a fly or a 
butterfly alights on the flower, it is at once seized and 
devoured. At the same time the spider escapes the 
no‘ice of passing birds. On leaves, tree-trunks, or on a 
flower of any other colour this spider would be at once 
seen and avoided by his prey or seized by its enemies. 

There is a gaily coloured mantis in Assam and Burma 
which by the attitudes it assumes deceives butterflies 
into paying it a visit. The moment they alight on the 
supposed flower they find themselves in the grasp of 
their enemy. 

No less formidable a creature than the Bengal tiger, 
conspicuous as he looks on open ground, is, on account 
of his vertical stripes, very hard to distinguish among 
the stems of reeds, bamboos, and other jungle plants. 
The markings of the leopard, which lurks amidst the 
foliage of trees, are equally adapted for concealment. 
Every one must have observed that when the sun is 
shining through the head of a tree the shadow presents 
the appearance of rounded spots, dark and light inter- 
mingled. Thus among the foliage of a tree any animal 
with eye-like spots, such as the leopard or the jaguar, is 
not readily detected. 

The tiger, in addition to the jungle-pattern of his skin, 
if we may so call it, has another method of deceiving his 
intended prey. He can imitate the whistle of the sambur 
deer with great nicety, and thus sometimes entices these 
animals to come unsuspectingly within the reach of his 
spring. The leopard allures a smaller species of deer in 
a similar manner. But the most numerous cases of 
mimicry hitherto placed on record are defensive, not 
offensive. The species in question simulate the colours, 
the shape, or the movements of some much more 
formidable creature, and thus escape attack. 

The pretty beetle, Clytus arietis, not uncommon on old 
posts and rails in some districts, is very generally taken 
for a wasp by the non-entomological public, on account 
of its black and yellow livery. As if aware of its advan- 
tage, it does not seek concealment. On the contrary, 
Callidium violaceum, an insect very similar in habits, 
size, and means of digienae. but not mimetic, is exceed- 
ingly shy, and on the approach of an observer quietly 
disappears around a gate-post or underneath a rail. 

An admirable case of mimicry is afforded by the cater- 
pillar of the “lobster moth,” Stauropus fagi. From 
whatever side this larva is viewed, it has a most uncanny 
appearance. Four of the anterior legs are very long, 
and closely resemble those of aspider. Ifan ichneumon 
approaches these legs are turned towards her, and moved 
in a manner like those of a spider when about to seize 
its victim. The ichneumon having a wholesome dread 
of spiders, declines the offered embrace, and flits away 
to find a safer subject into which to insert its egg, and 
the caterpillar has saved its life by a clever fraud. 

But perhaps in the most numerous cases an insect 
finds its advantage in mimicking a leaf, dead or living, a 
turf of moss, a twig, a splash of mud, or the droppings 
of a bird. One of the commonest of these imitations 
is shown in fig. 1, which we owé to the courtesy of our 
contemporary La Nature. 
The caterpillars of the moths belong ging to the numerous 

tribe Geometra (loopers, or spanners) attach themselves 
by their hindmost pair of feet to the branch of a tree, and 
remain sometimes for hours in an erect position, very 
closely resembling a dead twig. 

Our figure represents caterpillars of Uropteryx sambu- 
caria, a very common species, known to lovers of moths 
as the ‘‘swallow-tail ” in such attitudes. 

Other species display a remarkable likeness to leaves, 
and be it noted, of the leaves of the trees which they 
feed upon or frequent. Thus the brimstone butterfly 
(Gonepteryx rhamni), when at rest on a buckthorn bush 
shows a considerable resemblance to the leaves of that 
shrub. The lappot moth (Lasiocampa quercifola) when 
at rest may readily be confounded with a tuft of sere 
leaves. Even the most gaily coloured butterflies when at 
rest often remain unseen. The upper surfaces of the 
wings are hidden by being brought together in an up- 
right position over the insect’s back, and it often heels 
over at a small angle to the horizon, so as to presenta 
less prominent appearance. 

Not a few moths contrive to render dheniseives prac- 
tically invisible by taking up such a position, ¢.g., on a 
papered wall, that their outline may coincide with some 
line in the design. 

There are beetles, especially of the families Rhyncophori 
and Chrysomelide, which, without very close examination, 
cannot be distinguished from a crushed berry or the 
droppings of a bird. Mr. H. Drummond, in his “‘ Tropical 
Africa,” gives an amusing account of his mystification at 
seeing a white splash on a boulder suddenly, but slowly, 
begin to move, and how he could scarcely believe his 
own eyes until he had turned the insect over and 
detected a head, six legs, and a segmented body. 

We, along with not a few naturalists of much higher 
standing, have occasionally been deluded into picking up 
some little bit of refuse in the belief that it was an 
insect. 

It will probably be found that instances of mimicry are 
far more numerous that we are yet aware, and that each 
has its lesson awaiting the patient inquirer. 

But there are evidently some animals, especially insects, 
unprovided with any arms, offensive or defensive, and 
not protected by any form of mimicry. But such species, 
we suspect, are preserved from extirpation by their 
wonderful fecundity. Accordingly, though the individual 
falls a victim by myriads to birds, spiders, and carnivor- 
ous insects the type survives. 

Mimicry is a fine subject for the young naturalist to 
study, especially if he has the good fortune to take up his 
abode in a country but sparingly explored. 

Tue Tsetse.—M. Channon, writing to Cosmos, desires 
to mention facts concerning this dreaded insect which may 
have a certain interest. ‘‘In a journey which I recently 
made to Zanzibar I had to suffer much from this incon- 
venient Dipteron. (How many Diptera are other than 
inconvenient ?) I had to traverse a great plain which ex- 
tends between the mountain mass of Oukami and that 
of Ngouron. This plain is dry, barren, and uninhabited, 
but herds of beasts abound, buffaloes, zebras, giraffes, 
antelopes of all sorts, and even some elephants have been 
seen. In all this desert as soon as the sun touched the 
horizon the Tsetse gave me no rest. Itis a truly pro- 
voking beast, but to many it is nothing further. Still, I 
must remark that after these attacks (I have been bitten 
more than 200 times) I had to suffer from an affection 
like nettle-rash, which lasted too. At the places where I 



Nov. 23, 1888.] SCIENTIFIC NEWS. 533 

had been bitten there were raised spots whiter than the 
skin and occasioning a very intense and unpleasant 
irritation. 

“Tn another journey, and under similar conditions, I 
had to suffer from the same affection, which redoubled in 
intensity at night and completely prevented sleep. 
“The most interesting fact is that in this desert, just 

before the passage of our caravan, the Tsetse had put to 
rout an army. The Massai, to the north of Zanzibar, 
constitute a numerous nomadic pastoral tribe extremely 
dreaded on account of their warlike disposition. This 
tribe, in the intention of attacking Mrogaro, had encamped 
in the desert plain which has just been mentioned, 
having with them a herd of 300 oxen. The people of 
the country were much alarmed, when they suddenly 
learnt that the Massai had retired with precipitation. 
The Tsetse had interfered, and the destruction of their 
oxen had compelled the Massai to withdraw. 

“] have just read that Dr. Laboulbene attributes the 
effects of the bite of this fly to its settling upon putrid 
carcases, I doubt whether the experiments which he is 
about to make will confirm this hypothesis. In any 
case the difficulty is to explain why the bite is deadly to 
the ox and not deadly to man.” 

Tue Horses oF THE Pampas.—Sen. J. Solveyra for- 
wards to La Nature some interesting information con- 
cerning the horses of the Pampas of La Plata. In that 
region there are three millions of horses of Arab blood, 
since their progenitors were originally imported from 
Andalusia. Their peculiar beauty, strength, and stay- 
ing power are well known, and many of them have been 
lately purchased for the French army. Mounted upon 
such horses, good riders have been known to travel 200 
kilometres (=120 miles) in twenty-four hours. Races 
have been instituted at Ayacucho to test the endurance 
of these horses. The horses were to travel for ten 
hours ; the riders might at pleasure stop, dismount, and 
go at a walk, a trot, or a gallop. The winner was 
Recluta, belonging to Sen. Bandrix. This horse 
travelled in ten hours 143 kilometres, 7.c., 88 miles. 

A New Weep.—A novel pest has appeared in some 
districts of the State of New York. It is a species of 
house-leek, known to botanists as Hieracium pracaltum, 
unfavourably known in Europe, and apparently of recent 
introduction in America. It has there become more 
rampant, and on account of the annoyance it occasions, 
it has received the name of the “ King Devil.” When 
it once appears in a field it covers the entire surface 
with its leaves, so that nothing else can grow. 

Tue Drier oF THE PHEASANT.—A correspondent of the 
Field gives an interesting account of the animal diet of 
the pheasant. Upwards of 1,200 wire-worms have been 
counted in the crop of a single pheasant, and in another 
there were found 440 larve of the daddy-long-legs 
(Tipula oleracea), a most destructive insect. From 
another three young vipers have been obtained. Hence 
the pheasant, quite independently of its value as food, 
merits public goodwill and protection. 

Miscuievous Inpustry.—Mr. Walter Hough, ina letter 
to Science, mentions that he has caught ants in the very 
act of transferring scale insects (Coccide) from one plant 
to another, : 

THE TEETH OF WHALES. 

Part I, 

leaps are very few families of tooth- bearing animals 
in which the dentition varies so greatly as in the 

whales. Generally speaking, the dental formula, to use 
the technical expression, is very much the same in all 
the members of a given group. There may perhaps be 
variation in individual species; that is not unusual. But 
it is seldom noticeable in any great degree. And so 
true is this as a general rule that in many cases the 
dental structure is considered, and justly considered, as 
one of the strongest and most unfailing of family 
characteristics. 

But in the order of the Cetaceans, which comprises the 
whales and their allies, many ordinary rules are partially 
or wholly abrogated; and this among them. And 
there are scarcely any two species whose teeth are of 
similar character. A whale may have teeth—and almost 
any number of teeth—or it may have none. If it possess 
them, they are quite unlike the teeth of other mammals. 
There is no distinction between molars, canines, and 
incisors, for all are alike in form and in size. A greater 
number may be present upon one side of the mouth 
than upon the other; and, more remarkable, perhaps, 
still, different individuals of the same species may very 
possibly exhibit quite a different tooth-armature. Thus 
it is quite evident that, as far as these animals are con- 
cerned, we must not look for family characteristics in 
the teeth ; and the only respect, indeed, in which we can 
employ those organs for purposes of classification is by 
dividing all living cetaceans into two great groups, or 
sub-families, the one comprising those species which 
possess teeth, and the other those which do not. 

I purposely employ the adjective “living” for the good 
and sufficient reason that in earlier days of the world’s 
history a group of cetaceans existed whose teeth pre- 
sented very well-marked characteristics, the molars 
being perfectly distinct from the incisors, and the incisors 
from the canines. Such were the Zeuglodons, the 
Phocodons, and the Squalodons, the former of which 
seem to have dwelt in New World waters, their fossil 
remains being not uncommonly found in the Eocene and 
Miocene strata of Northern America, while the members 
of the two latter genera had a wider range, and have 
left their relics behind them in most European countries 
as well as in Australia and the United States. All these, 
however, have long died out, in company with most of 
the giants which were on the earth in those days, and our 
latter-day cetaceans are represented by two groups only, 
the one of the Denticetes, or toothed whales, and the 
other of the Mysticetes, or those whose mouths are 
furnished with whalebone. 

Much discussion has arisen over this most curious 
substance, its nature, affinities, and uses. It is scarcely 
necessary to state that its title is a most misleading one, 
and that it has nothing to do with true whale’s bone at 
all; but many have been puzzled by the question as to 
whether it is, or is not, a modification of the teeth. Not 
that it exercises any of the ordinary functions of those 
organs. It is obviously useless for purposes of mastica- 
tion, and, although it certainly assists in the capture of 
prey, it does so in a manner very different to that in 
which the teeth of any other animal are employed. And 
the material of which it is composed is undoubtedly 
quite distinct from either bone, dentine, ivory, or enamel, 
the only four substances which enter into the compos}- 
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tion of true and actual teeth. It is, in fact, little or 
nothing more than a mass of long hairs agglutinated 
together into a series of plates, some broader and some 
narrower, fringed at their tips, and set closely side by 
side. And equally convincing testimony in favour of 
the argument that it is in no sense a modification of the 
teeth we find in the fact that it springs, not from the 
gums or the jaw-bones, but from a layer of vascular 
substance lying upon the former. And, if still further 
proof than this be required, it may be found in the 
presence, in certain whales, of whalebone and true 
tooth-germs together, although these latter are very 
small and rudimentary, and never project beyond the 
gums. The mere fact that they are there, however, tells 
its own story, and effectually disposes of the theory that 

‘the whalebone represents them, although in a singularly 
modified form. 

In other words, this whalebone, or ‘“‘ baleen,” to be- 
stow upon it the title employed by those instrumental in 
procuring it, is a special apparatus provided for a special 
purpose, and not a mere modification of organs which, 
in all other animals possessing them, are of a widely 
different character. Yet no account of the teeth of 
whales would be at all complete without a description 
of this most curious substance. Although not structur- 
ally analogous to teeth, and fulfilling none of the ordin- 
ary duties of teeth, it yet takes the place of teeth, and 
performs a most important duty which no true tooth- 
apparatus. could satisfactorily fulfil. And this duty, as 
already stated, lies in the capture of prey. 

Now, strange as it may seem, and indeed almost in- 
credible, it is nevertheless a fact that the mysticete 
whales, although numbering among them some of the 
very largest of all created beings, find their food, 
and the whole of their food, in the very smallest. They 
are living exemplifications of the proverb that “ extremes 
meet.” And there is a common saying among sailors, 
and a saying which is strictly and absolutely true, to the 
effect that a whale sufficiently large to float a jolly-boat 
in its mouth would yet be choked by a herring. For the 
gullet of a fully-grown Greenland whale, an animal 
eighty or ninety feet or so in length, is little more than two 
inches in diameter! The animal, therefore, which is 
strictly predacious, must perforce content itself with 
victims of minute dimensions; and these it finds in the 
form of certain small marine creatures, suchas shrimps, 
medusze, and the young of crabs and iobsters, which herd 
together in enormous shoals, consisting, very often, of 
many millions of individuals. Now were its mouth of 
ordinary character the whale would have, and could 
have, but little success in the chase. One can scarcely 
imagine a shark ora walrus pursuing such victims, and 
making a satisfactory meal uponthem. But the posses- 
sion of the whalebone plates enables the whale to do so 
without difficulty. All that it need do is to open its 
mouth tothe fullest extent, drive at full speed through 
the shoal, and enclose a vast number of the tiny creatures. 
Then the mouth is partially closed, and the whalebone 
forms a close network around its margins, through the 
interstices of which the water is ejected, while the little 
prisoners are retained. As soon as the water is expelled 
the captives are gradually swallowed, and then the 
process is repeated again and again until hunger is fully 
satisfied. 

The amount of this whalebone, and the length of the 
plates, of course varies very much in accordance both 
with the species and with the size of the individual 

specimen. In a very large whale indeed some of the 
plates, of which there are about three hundred upon 
either side of the mouth, may be twelve feet or more in 
length, and their total weight upwards of two tons. But 
whales such as this, in these days of persecution, are 
exceedingly rare, and half that amount is a very fair 
quantity to be taken from the mouth of a single speci- 
men; more especially as, so lately as 1884, the best 
whalebone sold at the rate of £2,500 per ton. But this 
is a somewhat exceptional price, and from 600 to 
£800 may be quoted as the ordinary rate. 

Whalebone of the first quality is only to be procured 
from one species of whale, viz., the Greenland, or Right 
Whale; but many other whales possess it. Thus it is 
present in the Rorqual, that giant of his race, but seldom 
attains to a length of more than four feet; as there are 
some eight hundred plates, however, it is still of some 
little value. It is also found in the Hump-backed, or 
Bunched Whales, but is generally brittle, and of little 
service for commercial purposes. And the Pike Whale, 
Biscay Whale, Japan Whale, and many others possess it, 
although neither in quantity nor quality sufficient to render 
their capture desirable. 

The true teeth of the whales we must leave for a sub- 
sequent paper. 

SS 

THE PINEAL OR PARIETAL EYE. 

N a recent number of the Screntiric News, whilst 
giving an account of the Pelosaurus laticeps, we 

mentioned, amongst the other remarkable features of 
this extinct reptile, that it shows evidence of having pos- 
sessed an eye in the middle of the skull, between the two 
parietal bones. The existence of such eyes in a variety 
of vertebrate animals has been exhaustively studied by 
Professor Baldwin Spencer, who made known his re- 
markable results in a lecture delivered at Sydney during 
the late meeting of the Australasian Association for the 
Advancement of Science. Of this lecture we are able to 
lay before our readers only a meagre outline, as it is not 
reported in detail in the Sydney papers, and as the pro- 
ceedings of the Association have not yet been printed. 
Professor Spencer said that in the brains of the verte- 
brate animals there exists a small special part known as 
the “ pineal gland.’”’ The meaning of this part has been 
a problem. Among the suggestions propounded one of the 
wildest was that it must be the seat of the soul. But it 
is now ascertained to be the rudiment, or we had better 
say the remnant, of an eye. This part is much better 
developed in some species than in others. It varies in 
structure in mammals, birds, and amphibians, in which it 
is not very highly developed. In lizards and certain 
fishes it has become transformed into an eye, the pineal 
or parietal eye. 

Professor Spencer explained the gradual development 
of the eyes in lizards, and the ultimate production of two 
lateral eyes and one intermediate eye. He then de- 
scribed the structure of the pineal eye in various 
lizards, especially in Hatteria (the tuatera of New 
Zealand), Varanus, and Chameleo. The extinct reptiles 
and amphibians possessed the pineal eye, the use of which 
has been lost by their descendants, so that in species 
which now exist this third eye has become a mere rudi- 
ment, and as far as we can detect, it does not exert any 
function. 

But a very curious phase of the subject yet remains. 
It would seem as if this eye had been met with in 
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animals much higher in the scale of creation than lizards. 
Among various human races there are traditions of men 
with a median eye, either in addition to the ordinary 
pair or in their stead, as in the fabled Cyclops. All the 
old mythologies refer to such eyes. In India the gods, 
especially Seeva, are adorned with this feature, and to 
this day it is painted on the foreheads of the dancing- 
girls. The question at once arises, how have such tradi- 
tions originated and been handed down ? Leaving man- 
kind on one side, we have no specimen of a mammalian 
skull with the aperture necessary for such an eye to act 
as alight organ. Yet it is difficult to understand that 
ancient nations can have invented the existence of such 
an organ, and have assigned to it the place which it 
would have to occupy. 

SSS Sa 

FLUORESCENCE AND PHOSPHORES- 
CENCE. 

S the terms “ fluorescence” and “ phosphorescence ” 
often occur in scientific and semi-scientific litera- 

ture without any satisfactory explanation of the nature of 
the phenomena to which they are applied, we extract 
from Wiedemann’s Annalen the substance of a memoir on 
the subject by Dr. E. Wiedemann. This physicist points 
out that we have to distinguish two principal forms of 
the development of light. The normal production of 
light ensues when the motion of the molecules of any 
substance is so intensified by the accession of heat that 
it occasions lumincus vibrations of the atoms of the 
ether. But in addition to this kind of production of light 
there is another in which illumination is manifested 
without any accompanying rise of temperature. Wiede- 
mann proposes for this kind of the development of light 
the general name /uminescence, and calls the bodies which 
possess this property luminescent. Luminescence in- 
cludes fluorescence, phosphorescence, the electric 
illumination of gases, and the light produced during 
certain chemical processes and when certain crystals 
are slightly heated. 

Whilst in normally luminous substances of any given 
absorptive power the intensity of the luminous vibra- 
tions is completely determined by their temperature, this 
does not hold good in luminescent substances, But we may 
for comparison speak of a temperature of luminescence 
for rays of any given wave-length. It is namely that 
temperature at which the body in question, if heated 
alone without any external excitement, would send out 
light of the same intensity as that derived from 
luminescence. We thus obtain a standard for the 
strength of the vibrations which produce light as com- 
pared with the other existing molecular motions. 

As hitherto fluorescence has been observed only in 
liquids, and phosphorescence only in solids, Dr. Wiede- 
mann proposes a method for converting fluorescence 
into phosphorescence by the gradual addition of colloid 
substances. 

It appeared in his experiments that nearly all sub- 
stances which are luminescent in solution by incident 
light, do the same if their solutions are mixed with 
gelatine and allowed to dry up. Whilst watery solu- 
tions are luminous only during the incidence of light, or 
in other words are fluorescent, the dried up gelatinous 
solutions retain their light for a considerable time after- 
wards, that is, they are phosphorescent. Sulphate of 
quinine displays this property in a beautiful and pro- 
longed manner, “Gelatine to which a little glycerine has 

been added is distinctly phosphorescent after an admix- 
ture of fluorescent substances, as it lies on the boundary 
between liquids and solids. Experiment therefore shows 
that a fluorescent body may be rendered phosphorescent 
by restricting more and more the free mobility of its 
molecules, 

SSS 

WKevtelns, 
An Introduction to Practical Inorganic Chemistry. By 

William Gage, F.C.S., F.I.C. London: Longmans, 
Green, and Co. 

If we do not surpass every neighbouring nation in the 
quantity of original chemical research which we produce, 
we certainly exceed all the rest of the world collectively 
in the number of elementary treatises, handbooks, and 
manuals which we put forth. This phenomenon is not 
without its difficulties. It may be asked how the authors 
persuade themiselves that there is room for works which 
cannot and do not contain anything novel in point either 
of fact or theory ? And, again, how are publishers found 
willing to undertake the issue of these publications ? 
As a rule, these gentlemen are somewhat shy of 
scientific books. We suspect the solution of the problem 
must lie in the unhappy character which higher education 
has assumed in England. 

In the little work before us there is nothing to which 
exception can be taken as erroneous, but, on the other 
hand, we do not find in it any feature which gives it a 
marked superiority over its rivals. 

Handbook to Breeding, Diseases, Treatment, Care, and 
Choice of Foreign Aviary Birds, including how to 
Tame and Teach Birds to Speak, and Chapters on 
Management, Cages, Seeds, Insect Foods, Pastes, 
Dainties, etc. By Dr. Karl Russ. (Authorised 
Translation.) London ; Dean and Son. 

This little work, which is not written in the most 
idiomatic English, will prove very useful to those who 
attempt the establishment or management of an aviary. 
The author utters a much-needed protest against the 
cruelties practised in the importation of live birds. 
The way in which parrots are brought over in con- 
fined boxes, neither cleaned nor ventilated, is truly 
painful. Few of them die on the passage, but many 
carry in their systems the germs of fatal disease, and 
perish soon after they have been sold. 

SSS 

EarTHQUAKES.—A_ severe earthquake 
Sikkim on the gth inst. 

Tue EciipsE OF THE SuN 1n 1887.—The Physico- 
Chemical Society of St. Petersburg has published (La 
Nature) the observations made by Professor Mendelejeff 
during his balloon ascent at Twer. From photographs 
obtained on the shore of Lake Baikal, and at the Bay of 
Possiet on the frontiers of Corea, it appears that the 
corona is not a simple phenomenon of diffraction, but is 
produced by objects existing around the sun. A portion 
of the rays of the corona seems to be connected with 
the spots and the protuberances of the sun. Dur ng the 
eclipse the barometric pressure was reduced by ¢ of a 
millimetre, owing to condensation in the earth’s atmo- 
sphere. The thermometer fell 1°6 degs. in the shade, and 
8°6 degs.in the sun, The force of the wind was dimin- 
ished. As to the alleged effects upon the magnetic needle 
the reports are contradictory. 

was felt in 
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Abstracts 
of Papers, Wectures, etc, 

ROYAL SOCIETY. 

Ar the meeting on November 15th a paper “ On the 
Mechanical Conditions of a Swarm of Meteorites, and on 
Theories of Cosmogony,” was read by G. H. Darwin, 
LL.D., F.R.S., Fellow of Trinity College and Plumian 
Professor in the University of Cambridge. 

Mr. Lockyer’s recent investigations have led the author 
of this paper to make a suggestion for the reconciliation 
of two apparently divergent theories of the origin of 
planetary systems. 

According to the nebular hypothesis the solar system 
originally consisted ofa rotating globe of gas, which, as 
it cooled, rotated faster, until it became so much flattened 
that a ring of gas was detached from the equatorial region. 
This ring then coalesced into a planet, and subsequently 
other rings were formed, which in their turn became 
planets. 

But notwithstanding the high probability that some 
theory of the kind is true, the acceptance of the nebular 
hypothesis presents great difficulties, and other specu- 
lators on the origin of the planets have attributed their 
existence to 2 gradual accretion of meteoric matter. 

The very essence of the nebular hypothesis is the con- 
ception of fluid pressure, since without it the idea of a 
rotating globe of gas becomes inapplicable. Now, at first 
sight, the meteoric condition of matter seems absolutely 
inconsistent with a fluid pressure exercised by one part 
of the system on another. We thus seem driven either 
to the absolute rejection of the nebular hypothesis, or to 
deny that the meteoric condition was the immediate ante- 
cedent of the sun and planets. 

The object then of this paper was to point out that by 
a certain interpretation of the meteoric theory a recon- 
ciliation may be obtained between these two orders of 
ideas, and it may be held that the origin of stellar and 
planetary systems is meteoric, whilst the conception of 
fluid pressure is retained. 

It is now well established that a gas consists of minute 
elastic molecules moving with great speed and continu- 
ally coming into collision with one another. 

According to this so-called kinetic theory of gases, fluid 
pressure is the average result of the impacts of mole- 
cules. If we imagine the molecules magnified until of 
the size of meteorites, their impacts will still, on a coarser 
scale, give a quasi-fluid pressure. It is suggested then 
that the fluid pressure essential to the nebular hypothesis 
is, in fact, the resultant of countless impacts of meteorites. 

Problems involving gases could hardly be attacked with 
success, if it were necessary to start from the beginning 
and to consider the cannonade of molecules. But when 
once it is proved that the kinetic theory wili give us a 
gas which, in a space containing some millions of mole- 
cules, obeys all the Jaws of an ideal non-molecular gas 
filling all space, the molecules may be put out of sight 
and the gas treated asa plenum. 

In the same way the difficulty of tracing the impacts 
of meteorites in detail is insuperable, but if such impacts 
give rise to a quasi-fluid pressure on a large scale, it may 
become possible to trace out many results by treating an 
ideal plenum. Laplace’s hypothesis implies such a 
plenum, and it was maintained by the author that this 
plenum is merely the idealisation of the impacts of 
meteorites. 

The paper contained an examination of the justifi- 
ability of the suggestion, but the details are of too special 
a character to admit of discussion here. The author 
showed how the actual velocities are determinable of the 
meteorites which made up the globular swarm from which 
the sun originated, and he concludes that the collisions 
between them must have occurred with sufficient fre- 
quency to permit us to treat the swarm as in many 
respects mechanically analogous with a gas, even ata time 
when it was as widely diffused as the orbit of the planet 
Neptune. 

Messrs. J. W. Largley, M.A., F.R.S., and H. M. 
Fletcher, B.A., read a paper on the “ Secretion of Saliva.’ 
The salivary gland cells pour forth during secretion, 
water containing in solution various salts and various 
organic substances, the latter being in the case of the 
sub-maxillary gland of the dog chiefly mucin. The ex- 
periments given inthe paper are in the main directed to 
determining the conditions which affect the rate of 
secretion of the different constituents of saliva, viz., 
water, salts, and organic substance. 

It has previously been shown (Heidenham and others) 
that when the chorda tympani — the secretory nerve 
proceeding from the brain to the sub-maxillary gland— 
is stimulated, the saliva alters its character the faster it 
flows. The more rapidly secreted saliva contains a 
higher percentage of organic substance and within limitsa 
higher percentage‘of salts. Messrs. Langley and Fletcher 
confirm the above, except as regards the limit to the in- 
crease in the percentage of salts. They find that however 
rapidly the saliva is flowing, and it can be made (by 
stimulating the secretory nerve) to flow still faster, the 
percentage of salts will increase. But each successive 
equal increase in the rate of flow causes a less increase 
in the percentage of salts in the saliva. Because of 
this and because the rate of flow of saliva cannot be 
indefinitely increased, the percentage of salts in saliva 
never reaches the percentage of salts contained in blood 
plasma. In the saliva from the sub-maxillary gland of the 
dog, the maximum percentage of salts known to occur is 
‘77, whilst blood-plasma usually contains *85 per cent. of 
salts. Since there is reason to believer that the lymph 
from which the glands secrete also contain about -85 
per cent. of salts, it follows—and this is well known— 
that the gland cells are able as it were to refuse to take 
up some part of the salts contained in lymph. The 
behaviour of the sub-lingual gland of the dog is in strik- 
ing contrast to the sub-maxillary gland. The sub- 
lingual saliva contains about 1 per cent. of salts (Werther, 
Langley, and Fletcher), z.¢., it contains a higher percentage 
of salts than that in blood-plasma. 
When pilocarpin—1-1oth to 1-2oth of a grain—is 

injected into the blood, a rapid secretion of saliva results. 
Messrs. Langley and Fletcher find that when a mixture 
of pilocarpin, lithium citrate, potassium iodide, and 
potassium ferrocyanide is injected into the blood, lithium 
can be detected in the first drops of the saliva secreted, 
the iodide can be detected after the first six drops, and 
is probably present in the earlier drops, whilst the ferro- 
cyanide cannot be detected in the saliva at any stage of 
secretion. 

It has been said above that the percentage of salts and 
of organic substance increases as the rate of flow of 
saliva increases. Messrs. Langley and Fletcher point 
out that this is only the case under certain conditions, 
The alterations in the character of the blood, or of the 

normal blood flow through the gland, modify the percen- 
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tage composition of the saliva. Thus an insufficiency of 
oxygen, as in dyspepsia, decreases the rate of secretion 
ot saliva, but the saliva has a higher percentage of salts, 
and usually a higher percentage of organic substance. 
Loss of blood also decreases the rate of flow of saliva, 
but very markedly increases the percentage of organic 
substance. The dilution of the blood by sodium chloride 
solution ‘2 to ‘6 per cent. leads toa much more rapid 
flow of saliva, but the percentage of salts in this saliva 
falls, instead of rising. If, however, strong salt solution 
is injected into the blood, the percentage of salts in the 
saliva rises somewhat. 

It appears then from these experiments that the 
character of saliva is determined by (1) the strength of 
the stimulus, (2) the character of the blood, (3) the 
amount of blood supplied to the gland. 

Messrs. Langley and Fletcher point out concerning the 
theory of secretory nerves, that “nearly all the argu- 
ments which have been adduced to prove that the secre- 
tion of organic substance is governed by special nerve- 
films have their counterparts with regard to the secretion 
of salts, so that we might imagine at least three kinds of 
secretory films to be present. The experiments, on the 
whole, indicate that this complicated arrangement does 
not exist, but that the stimulation of a single kind of 
nerve-fibre produces varying effects according to the 
varying condition of the gland cells.” 

THE INSTITUTION OF CIVIL ENGINEERS. 

Art the meeting held on Tuesday, the 13th of November, 
the President, Sir George B. Bruce, being in the chair, the 
proceedings commenced with the distribution of the 
medals, premiums, and prizes awarded by the Council at 
the close of the last session. 

A paper on “ Friction-Brake Dynamometers” was then 
read by Mr. W. Worby Beaumont, M.Inst.C.E. The 
author stated that the indications of any apparatus de- 
pending on friction must be as variable as the causes of 
friction and the conditions affecting it, and hence the 
value of the measurements, obtained by means of a 
_friction-brake dynamometer, must depend on the com- 
pleteness with which these causes and conditions were 
taken into consideration or were eliminated. In a 
friction-brake, the causes of friction were similar to those 
which generally obtained in other applications of 
materials brought into rubbing contact; but the con- 
ditions were more variable, and chiefly due to variation 
in pressure and in lubrication, both being affected by 
the rate of work-absorption and temperature. The 
friction-brake dynamometer in nearly all its forms was 
essentially that devised by Prony. In it the friction 
between a system of wood blocks and the surface of a 
wheel rotated by the motor whose power was to be 
measured, was employed in maintaining a weight, 
suspended at a point on a horizontal line, level with the 
centre of the wheel. For most practical purposes, this 
brake was capable of sufficiently exact determinations 
of power, ranging from 5 to 200 h.p., but it presented 
some of the elements of inaccuracy which pertained to 
the friction type of absorption-dynamometers, especially 
when used for the measurements of variable powers. 
For measuring the power of a motor, capable of running 
at a uniform speed with a constant load, the inaccuracy 
of its indications might be very small and often quite 
insignificant. With a truly circular wheel and uniform 
turning power, this brake gave very nearly accurate 

results, provided the lubrication was regularly main- 
tained; but slight variations in this respect, due to 
variation in quantity, quality, and temperature of the 
lubricant and rubbing surfaces, made it difficult to keep 
the tension of the strap in strict accord with the total 
friction necessary to maintain the load at a constant 
level. The frequent change of this tension by the 
screws, for the purpose of meeting these variations, in- 
troduced further inaccuracy. 

A simple form of friction-brake, much used as a 
dynamometer for testing engines by running them against 
a known load, consisted simply of a thin iron or steel 
strap, or a pair of straps, to which were attached a 
number of blocks of wood. A hook was fastened to the 
straps for the suspension of the load, and the ends of 
the strap were connected by a_ right-and-left-handed 
screw for the adjustment of the tension on the strap or 
pressure of the blocks upon the wheel, so as to obtain 
the necessary frictional grip to carry the otherwise un- 
supported load. With a truly turned wheel, and with 
uniform lubrication, this brake would run for hours with 
a variation of but a few inches in the level of the load, 
if the engine was of good design and had a proper fly- 
wheel. The variations from several causes were, how- 
ever, sufficient to make adjustment by the hand-screw 
necessary, sometimes frequently. The errors in esti- 
mating the work done by the engine, which resulted 
from these causes, were generally small; but it was 
desirable to remove them for very accurate tests. It 
had been with this object that devices, for automatically 
varying the tension in the belt with the variation in the 
total friction, had been introduced. At an early date a 
brake-wheel, with an internal water-channel, was used 
to avoid the mechanical difficulties which resulted from 
the heating of the brake-wheel, and the variations due to 
the heating of the lubricant. One form of automatically- 
adjusting or compensating brake, suitable for small 
powers, was due to Mr. Deprez. A simple self-adjusting 
brake dynamometer had been devised by Mr. J. Imray, 
M.Inst.C.E. In this, the compensating action was due to 
the increase in total friction which accompanied increase 
ot circumferential surfaces in contact. A modification 
of this brake consisted simply of a belt provided with 
wood blocks, but bearing only on the upper half of the 
circumference of the wheel. At one end of the strap 
was the load to be lifted by the motor, and at the other 
end was a spring under sufficient tension to give rise to 
enough friction to enable the motor to lift the load. 
This arrangement was very simple and useful. One 
of the best known friction-brake dynamometers, fitted 
with a compensating device, was that designed by Mr. 
C. E. Amos and Mr. Appold, used for the larger powers 
by the Royal Agricultural Society. Besides the hand- 
adjusting screw, it was provided with a compensating 
lever, by means of which the rise or fall of the load was 
attended with a decrease or increase in tension on the 
brake-strap, so that a position of equilibrium was auto- 
matically attained without causing inaccuracy in the 
indications. The compensating action could not, however, 
come into play except by the rise or fall of the weight 
from its proper position, and hence the value of the 
device was confined to its power of limiting that rise and 
fall. In practice, generally speaking, the adjustment 
required by means of the screw was as necessary with 
the compensating lever as without it, and its value 
might therefore be questioned for this reason alone. A 
further objection to this compensating lever was that it 
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introduced an element of error, which must be variable 
almost directly in proportion to the extent to which the 
lever came into play. With a heavily-loaded brake the 
error must exist ; and with a lubricant which materially 
lessened the total friction of the wood blocks upon the 
wheel, it must amount to a considerable part of the 
whole indicated power, unless adequate allowance was 
made for it. This allowance had seldom been made. 
In a better form of compensating brake, designed by 
Mr. Balk, and used by Messrs. Ransomes, Sims, and 
Jefferies, the compensating lever was outside, instead of 
within, the circumference of the brake-strap. It con- 
nected the ends of the strap, and to its outer end was 
suspended a scale-pan, and a weight sufficient to keep 
the lever floating. This weight became a measure of 
the tension upon the belt, at least at the parts to which 
it was attached ; but it must be varied with change of 
condition of the brake-blocks, the lubricant, and the tem- 
perature of the blocks and wheel ; and it must be taken 
as acting in favour of the motor. The great advantage 
of this brake was that the experimenter could always 
ascertain the actual load, although the tension-lever 
acted as a compensating lever. There was considerable 
variation in the scale-weights with the same gross load. 
This, Mr. H. A. Byng explained, was due to the heating 
of the brake-wheel. When much heated, more grease 
had to be used, and in consequence the coefficient of 
friction was reduced, and the weights in the scale had 
to be augmented to give more tension in the brake- 
straps. Figures given appeared to show that the larger 
the number of revolutions, the smaller the tension for a 
given total friction, and this inference was supported by 
experience. Mr. Byng had found that with the higher 
speeds less weight was required on the scale for a given 
load, or the higher the speed the less the necessary 
tension in the brake-belt. By the Balk brake the tension 
at the ends of the brake-belt was measured directly ; 
and for accurate trials a higher speed was preferred 
with less gross load, and with a scale-weight below 
7 lbs. A water-cooled brake was used by Messrs. Richard 
Garrett and Sons. The wheel was 5 feet in diameter, 
and rr inches wide between the flanges within which 
the wood blocks ran. An annular trough was formed 
by internally projecting flanges 3:5 inches in depth. The 
straight form of Appold compensating lever was em- 
ployed, though under conditions which seldom, if ever, 
brought it into play sufficiently to affect materially the 
accuracy of the indication of the brake. Experiments 
with this brake showed that the water evaporated in the 
wheel represented thermodynamically 71 per cent. of 
the mechanical work done. A brake used by Messrs. 
J. and H. McLaren had been devised by Mr. Druitt 
Halpin, M.Inst.C.E. In it the brake-wheel was 5 feet in 
diameter, and 7 inches in width. Water was constantly 
supplied to the trough, and constantly taken away by a 
scoop pipe. Reference was made to a simple form of 
friction-brake dynamometer, proposed by Professor 
Thomson, consisting of a cord or rope passed over the 
upper half-cireumference once, or taking one complete 
turn round a smooth wheel, the one end carrying a load 
and the other attached to a spring-balance, the rope 
bearing directly upon the wheel without the intervention 
of blocks. This brake worked exceedingly well. for 
small powers, and there seemed to be no reason against 
its use for large powers if a number of separate 
ropes were used. All the ropes might be attached 
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would hang, and to which the spring-balance could be 
attached. 

The author then proceeded to investigate the tension 
in the brake-strap, straps, or belt, and the pressure upon 
the wood-blocks, and considered the effect of the intro- 
duction of the Appold compensating lever, with the 
object of ascertaining whether it was a desirable feature 
or not. Some information on this point, obtained by 
Messrs. McLaren, was cited, and the paper concluded 
with an investigation on this subject, for which the 
author was indebted to the Consulting Engineers of the 
Royal Agricultural Society of England. 

GEOLOGICAL SOCIETY. 

At the meeting held on Nov. 7th, 1888, W. T. Blanford, 
LL.D., F.R.S., President, in the chair, the following com- 
munications were read :— 

The Permian Rocks of the Leicestershire Coal-field. By 
Horace T. Brown, Esq. The Author considers that 
whilst rocks belonging to the Carboniferous and 
Trias have been mapped as Permian, true represen- 
tatives of the Permian do exist in the district to 
a considerable extent. The Bunter Conglomerates 
rest for the most part upon the truncated edges of 
Carboniferous strata; but intercalated between them 
and the Carboniferous, at various points, are thin beds of 
purple marly breccias and sandstones, seldom exceeding 
from 30 ft. to 40 ft., but differing in lithological character 
from the overlying and underlying rocks. The brecciated 
series rests with striking unconformity upon the Carbon- 
iferous. Moreover, the Boothorpe fault, which throws 
the coal-measures 1,000 ft., affects the overlying brec- 
ciated series to an extent of not more than from 20 ft. 
to 30 ft. The unconformity between the brecciated 
series and the Bunter is less obvious. Sections estab- 
lishing the double unconformity were described in 
considerable detail. Attention was also called to other 
localities within the coal-field where Permian rocks exist, 
the author having in many cases mapped their boundaries. 

He further called attention to certain beds which have 
been erroneously classed as Permian by the Survey. 
The first of these is a patch at Knowle Hills. Making 
extensive use of the hand-borer, he found that the greater 
part of the so-called Permian consists of a wedge-shaped 
piece of Lower Keuper let down by a trough fault. The 
so-called Moira grits belong to. and are confermable with 
the ordinary coal-measures of the district. ; 

The Author concluded that the Permian rocks of the 
Leicestershire coal-field belong to the same area of 
deposition as those of Warwickshire and South Staf- 
fordshire, all having formed part of the detrital deposits 
of the Permian Lake which extended northwards from 
Warwickshire and Worcestershire, and which had the 
Pennine chain on -its eastern margin. He pointed out 
the dissimilar nature of these deposits to those of the 
eastern side of the Pennine chain from Nottingham to 
the coast of Durham. There were proofs of the existence 
of a land barrier, owing to the uprising of the Carboni- 
ferous, between the district round Nottingham and the 
Leicestershire coal-field. _ He indicated the probable 
course of the old coast-line of the western Permian 
Lake. Denudation had baredsome of the older Palezo- 
zoics of their overlying coal-measures, and it is the re- 
arranged talus from the harder portions of these older 
rocks which now form the brecciated bands in the Leices- 

to a cross-head at either end, from which the weight | tershire Permians, 
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In an Appendix some igneous rocks found in the Bos- 

worth borings were described. 
The President referred to the derivation of the mate- 

rials of the Permian breccia as an important instance of 
results due to investigation by local students, and the 
light thereby thrown on ancient physiography. He was 
sceptical as to the lacustrine origin of these breccias. 
Why not subaerial, like those in the interior of Asia? 
—subangular masses, transported by rainwash to a dis- 
tance of ro or 12 miles. 

Professor Bonney agreed as to the existence of a bar- 
rier of land linking the old area of Warwickshire with 
Charnwood, and that the breccias did not obtain materials 
from the Lickey, the east side of which he believed to 
have been partly covered by coal-measures at that period. 
The specimens were not exactly of the Hartshill type, 
and he was prepared to believe that they came from a 
ridge now no longer visible. He thought, from the nature 
of the cleavages in the older rocks of Charnwood, that 
there must have been pre-Carboniferous movements also 
in that district. 

Mr. Whitaker said it was unreasonable to suppose that 
Conglomerates should always have been derived from 
exposures now visible. Therefore the alleged under- 
ground extensions may easily have furnished these 
materials. Were the Charnwood rocks of fairly inde- 
structible material ? 

Professor Blake agreed as to the relations between 
these beds and the Carboniferous. Was the Permian age 
so very distinct from that of the Trias? Mr. Wilson 
regarded the Permian and Trias as really one physical 
sequence. Are they, then, really separated by such a 
wide gap ? He commented on the appearances at the 
Swadlincote section. Why might not these Permian 
beds represent the base of a newepoch? The stonesin 
the deposits on the eastern side were quite different. 
When the Trias escapes from the Permian it becomes 
irregular. Were the Coal-basins separated by the Per- 
mian movements ? If so, the materials dispersed should 
form the base of the Permian. Is there evidence that 
these beds belong to a distinct epoch from the Trias, and 
are not merely its base ? 

Mr. Topley observed that the main point of the paper 
was the relation of the beds called Permian to those 
above and below. The author had well traced out the 
underground ridge, but what is the evidence of its being 
a faulted anticlinal ? 

The Author, in reply, stated that he was not prepared 
to uphold the lacustrine origin of the breccia; but if 
subaerial it would make no difference to his argument. 
With regard to the age of the Charnwood anticlinal, the 
post-carboniferous movements took place along old lines 
of disturbance. The scarcity of Charnwood rocks he 
thought due to the drift having been from the south, and 
this would help to account for their exceptional abundance 
at Hartshorn. He had originally been prejudiced in 
favour of the Permian being the base of the Trias, but 
found the theory untenable. The material was different 
from that of the Eastern Permians, and from the material 
which makes up the basement breccia of the Keuper at 
Castle Donnington. The maximum angularity of the 
breccia in the southern part of the area was another point 
in favour of its derivation from a southern source. As 
regards evidence of a faulted anticlinal in the subtriassic 
ridge, the shales were found to be in a smashed con- 
dition, and instead of coming to quartzites below, 
something altogether different was found—appearances ; 

which could only be explained on the supposition of 
faulting. 

On the Superficial Geology of the Central Plateau of 
North-Western Canada. By J. B. Tyrrell, Esq., B.A. 

The drift-covered prairie extends from the west side 
of the Lake of the Woods to the region at the foot of the 
Rocky Mountains, rising from a height of 800 feet on the 
east to 4,500 feet on the west, the gentle slope being 
broken by two sharp inclines known as the Pembina 
Escarpment and the Missouric Coteau, giving rise to the 
First, Second, and Third Prairie Steppes. 

The Author described the older rocks of this region, 
referring especially to his subdivision of the Laramie 
Formation into an Edmonton Series of Cretaceous age, 
and a Pascapoo Series forming the base of the Eocene, 
and then discussed the Superficial Deposits in the fol- 
lowing order :— 

1. Preglacial gravels occurring along the foot of the 
Rocky Mountains, composed of waterworn quartzite 
pebbles. 

2. Boulder-clay or Till, having an average thickness of 
50 to roo feet, and filling up pre-existing inequalities, 
The clay is essentially derived from the material of the 
underlying rocks. The smoothed and striated boulders 
of the western region are. largely quartzites derived 
from the Rocky Mountains ; these gradually disappear 
towards the east, and are replaced by gneisses and other 
rocks transported from the east and north-west. Some 
of the surface erratics of gneissose rock have doubtless 
been derived from the Till, whilst others are connected 
with moraine deposits, and others, again, appear to have 
been dropped from bergs floating in seas along the ice- 
front. The Till is sometimes divisible into a lower 
massive and upper rather stratified deposit, separated 
occasionally by 

3. Interglacial Deposits of stratified? material, with 
seams of impure lignite, and shells of Pésidium, Limnea, 
Planorbis, etc. 

4. Moraines, which are intimately associated with the 
Boulder-clay, and represent terminal moraines of ancient 
glaciers which originated upon or crossed the Archzean 
belt. One of these is the well-known Missouric Coteau. 

5. The Kames or Asar generally occurring at the 
bottoms of wide valleys, and which resemble in structure 
those of Scandinavia. : 

6. Stratified Deposits and Beach-ridges which have 
been formed at the bottoms and along the margins of 
fresh water lakes lying along the foot of the ice-sheet. 
The principal of these occupied the valley of the Red 
River, and has been called Lake Agassiz ; it had a length 
of 600 miles and a width of 170 miles. 

7. Old Drainage-channels. — Throughout. the whole 
region old drainage-channels appear to have been occu- 
pied by southerly running rivers (where the present 
drainage is northerly), and are considered to have carried 
away the waters draining from the foot of the ice. 

The President spoke of the interest of studying these 
American deposits. The determination of the age of the 
Laramie beds by no means did away with the interesting 
fact of the interstratification of beds containing Tertiary 
plants with others holding Cretaceous reptiles. 

Dr. Hinde remarked that the opinion was formerly 
held by some Canadian geologists that many of the 
superficial deposits were produced by marine Arctic 
currents in a period of depression. 

Mr. Topley referred to the rich alluvial deposit filling 
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up the old Lake Agassiz, and its effects upon agriculture. 
He stated that good alluvial soil occurred along the North 
Saskatchewan and Peace Rivers, districts which have a 
great agricultural future. The Laramie coal cccurs as 
pure anthracite in the disturbed districts. He asked 
whether the flora of acountry was not of a later type than 
the fauna. 

PHYSICAL SOCIETY. 
Ar the meeting held on November toth, 1888, Pro- 
fessor Reinold, President, in the chair, the following 
communications were read: ‘On the Calculation of 
the Coefficient of Mutual Induction of a Helix and 
Coaxial Circle,” by Professor J. V. Jones. In arrang- 
ing some experiments for determining resistance abso- 
lutely by Lorenz’s method the author had occasion to 
consider what form of standard coil was most suitable 
for accurate calculation, and chose a helix of large 
diameter, with a single layer of wire. To obtain a 
sufficient number of turns requires considerable axial 
length ; and Lord Raylcigh’s approximate method of 
calculating the coefficient was found to be insufficient 
where an accuracy of 1% per cent. is required. A more 
accurate method of calculation is given which, applied to 
a circle of 10 ins. diameter, placed concentric with a helix 
of 20 ins.diameterand 4 ins. long, yielded the value of M= 
n.53°259,whereas Lord Rayleigh’s formula gives 7. 53°317. 

Professor Perry asked if the thickness of the wire had 
been considered, and whether the author could give any 
information as to practical working formule for the 
mutual induction between the ordinary cylindrical coils 
in any position. 

Dr. Fleming described a wooden anchor ring wound 
like a gramme armature, and having a secordary coil 
added, which he had devised as a standard of mutual 
induction, and used for determining capacity absolutely. 

In reply, the author said he had not considered the 
wire to have thickness, as he felt sure this would not 
affect the result for his coil by one part in 100,000. 
With respect to Dr. Fleming’s anchor ring, he considered 
the difficulty of winding it sufficiently uniformly to bea 
great drawback to its general adoption. 

A paper on “‘The Upper Limit of Refraction in 
Selenium and Bromine,” by Rev. T. Pelham Dale, 
M.A., read by Mr. Baily. In a former communication 
(read February rrth, 1888) the author showed that an 
upper limit of refraction for selenium should theoreti- 
cally exist about the middle of the visible spectrum, and 
the present communication describes some experiments 
which tend to confirm the prediction. On placing a thin, 
transparent film of selenium under a spectro-microscope, 
it was found to be opaque to rays above the green, and 
previous calculations had given 5295°7 as the limiting 
wave length transmissible. 

Sulphur at ordinary temperature should have its upper 
limit beyond the visible spectrum, but theory indicates 
that increased temperature will lower the limit. It is 
well known that sulphur darkens when heated, and when 
a film of boiling sulphur was examined under the spectro- 
microscope all but the red end of the spectrum was 
absorbed. On cooling, the region of absorption gradually 
retreated towards the violet end. 

Selenium is also found to become more transparent 
as it is cooled, and its refractive equivalent is equal to that 
of sulphur multiplied by the ratio ofits chemical equiva- 
lent to its density. Important optical, as well as chemi- 
cal relations thus exist between the two elements. 

The results obtained by bromine films were re- 
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markably similar to those of selenium, the violet rays 
being entirely cut off. - 

A method of solving the equation a sin 0 = sin m@ 
(on the limiting solution, of which the upper limit of 
refraction depends) by a table of Eulerian integrals is 
given in the paper, and an analogy between total reflec- 
tion and the upper limit of refraction is traced. 

Professor S. P. Thompson, D.Sc., exhibited some 
Experiments on Glass in Polarised Light. Irregular 
pieces of glass can be tested for internal strain by 
immersing them in a liquid of equal refractive power. 
Various specimens of tubing, rod, and thermometer 
tubes were examined in this way, all of which showed 
defective annealing. One piece of ordinary rod bent 
zig-zag produced remarkable effects when rotated in the 
liquid. Prince Rupert’s drops, a glass wedge, and a 
model of the ‘“‘ Regency diamond ” showed vivid colours, 
and the stems of broken incandescent lamps exhibited 
various degrees of annealing. 

Mr. Hilger wished to know whether parallel plates 
had been tested, and with what result, for he had always 
found pieces of shapes approaching to roundness, to show 
greater defects than parallel plates. For this reason he 
always cut his prisms and ienses from rectangular blocks. 

Mr. Blakesley said that no perfectly annealed ther- 
mometer had been shown, and he was anxious to know 
whether any existed. 

Mr. Wilson expressed a doubt as to whether it was 
possible to anneal anything so as to be perfectly free 
from internal strain, and thought the act of breaking 
rods and tubes necessarily introduces strains. 

Professor Rucker asked whether the usual method of 
detaching a mercury column for calibrating thermo- 
meters produced any injurious effect, but the author 
was unable to speak decisively on the subject. 

In answer to the President, Dr. Thompson said the liquid 
used was a mixture of carbon bi-sulphide and alcohol. His 
experience with parallel plates coincided with that of Mr. 
Hilger. As an example of the remarkable effects which 
could be produced in glass by various methods of cooling, 
he directed attention to the fact that Professor Esener, of 
Vienna, had produced lenses having plain faces. 

Dr. J. A. Fleming, M.A., described a new form of 
standard resistance coil. Considerable difficulty had 
been experienced with coils of the ordinary B.A. con- 
struction when immersed in water or melting ice, due to 
leakage across the paraffin wax caused by condensation 
of moisture. To overcome this, various forms have 
been tried, and the best yet devised is made by winding 
the coil in the space between two shallow annular 
casings screwed together by projecting flanges. The 
joint is formed by indiarubber, and can be tested for 
leakage by immersing in water and applying air pressure 
through a small testing-tube. The rising part of the 
terminal rods are enclosed in long brass tubes soldered 
to the upper casing and insulated by air, excepting at 
the top and bottom, where ebonite rings are placed. The 
top ring forms a corrugated cap, and an annular channel in 
its upper surface serves as a fluid insulator. The wire, 
which is triple silk covered, is baked for some hours at a 
temperature above too° C., and then soaked in anhy- 
drous paraffine wax containing about 3 per cent. of resin. 

ENTOMOLOGICAL SOCIETY. 
Art the meeting held on November 7th, 1888, Dr. D. 
Sharp, F.L.S., President, in the chair, Mons. A. Wailly 
exhibited a large and interesting collection of butterflies 
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recently received from the Gold Coast and other parts of 
West Africa. The collection included about forty-seven 
species belonging to the genera Papilio, Diadema, Sala- 
mis, Romaleosoma, Charaxes, Harma, Eurypheme, Juno- 
nia, Aterica, Hypanis, Eurytela, Mycalesis, Cyrestis, Ne- 
pheronia, Mylotnris, Belenois, etc. Mons. Wailly stated 
that several of the species were undescribed, and were 
not represented in the British Museum collections. 

Mr. Jenner Weir exhibited four bred specimens of 
ant-lions, two of which were from Saxon Switzerland, 
and the other two from Fontainebleau. He stated that 
that he believed the specimens belonged to two distinct 
species. Mr. M‘Lachlan said that the specimens all be- 
longed to one species, viz., Myrmeleon formicarius, 
Auct. = Europeus, M‘Lach. 

Mr. W. C. Boyd exhibited an example of Pferophorus 
zetterstedtii, taken at Sydenham. He remarked that this 
species had hitherto only been recorded from Lynmouth 
and Folkestone. 

Mr. Enock exhibited specimens of Cecidomyia destructor 
(Hessian fly), illustrating the life-history of the species, 
and made remarks on them. 

Mr. Wallis Kew exhibited a specimen of Dytiscus 
marginalis having a small bivalve shell attached to one 
of its legs. The bivalve had apparently attacked the 
Dyttscus, and refused to relax its grasp. 

Mr. W. E. Nicholson exhibited several specimens of 
Acidalia immorata, Linn., caught by him near Lewes, 
Mr. Jenner Weir remarked that the species had only 
recently been added to the British list, and that it was 
remarkable how so comparatively large a species could 
have been hitherto overlooked. It was also remarked 
that a specimen of this species from the collection of the 
late Mr. Desvignes had been exhibited by Mr. Stevens 
at the meeting of the Society in November, 1887. 

Dr. Sharp exhibited a large number of species of 
Rhynchophora, collected by Mr. George Lewis in Japan. 

Mr. F. P. Pascoe read a paper entitled “ Descriptions 
of New Longicorn Coleoptera.” 

Dr Sharp read a paper on “ The Rhynchophorous 
Coleoptera of Japan.” 

LIVERPOOL GEOLOGICAL SOCIETY. 
Art the meeting held on November 13th, the President 
(Mr. H. C. Beasley) in the chair, Dr. C. Ricketts, F.G.S., 
described some interesting specimens of liassiv fish 
remains and other fossils from fissures in the carboni- 
ferous limestone at Holwell, near Frome, obtained by 
him during the recent meeting of the British Association 
at Bath. Mr. O. W. Jeffs then exhibited an old atlas, 
kindly lent by Mr. E, K. Hayward, dated probably about 
1720, and engraved by Tobias Conrad Lotter, of Augs- 
burg. The features of the maps consisted in the prin- 
cipal meridian being taken trom Teneriffe, and the de- 
lineation of the great lakes of Africa (supposed to have 
been only recently discovered), which are placed in their 
approximate positions as feeders of the Nile. In the 
map of Great Britain, Liverpool was not shown, but small 
places like Par and Leigh, near St. Helens, were duly 
marked. 
A paper by Sir James Picton, F.S.A., entitled “ Notes 

on the Local Historical Changes in the Surface of the 
Land in and about Liverpool,” was then read. Sir James 
first called attention to a series o1 maps illustrating the 
topography of the neighbourhood. These were of various 
dates, the oldest representing Liverpool in 1650, and 
showed the gradual extension of the docks and buildings | Chiswick with virulence about July 2oth. 

and development of the inhabited portion of the region 
depicted. He then proceeded to explain how the culti- 
vation of the land, draining of the marshes, improvement 
of watercourses, and construction of canals and railroads 
have imparted to the country anentirely different aspect 
to its natural character. Geology showed the effects of 
natural forces, ever at work, in altering the surface-con- 
tour of the land, and these changes were often aided by 
the direct operations of man. Since the foundation ot 
Liverpool there had been many changes in its superficial 
contour well worthy of notice. At the close of the gla- 
cial period the landscape on the eastern side of the 
Mersey presented a picturesque aspect, resembling the 
rocky slopes of Bidston Hill on the opposite side of the 
river, and the high lands at Everton, Low Hill, and Edge 
Hill were broken up into crags and precipices with de- 
posits of clay in the hollows. This declivity was inter- 
rupted by two ancient sea margins, referred to by Mr. 
Robert Chambers, one of which was stated to occur near 
the summit of William Brown Street. The upper sea 
margin constituted the flat ground at the foot of Low 
Hill, on the summit of which was a pre-historic tumulus. 
The author gave a mass of topographical detail of an 
interesting character, in the course of which he referred 
to the old Moss Lake and other physical features which 
have long become obliterated. On the subject of the 
post-glacial geology of the two basins of the rivers Dee 
and Mersey, Sir James occupied an important portion of 
his paper, and called attention to one or two aspects not 
usually considered by geologists. He claimed that the 
valley of the Dee had for many ages been undergoing a 
process of shallowing and silting, and that the channel 
of the Mersey had been gradually deepening. Thus, 
whilst one valley was sinking, the other had been gradu- 
ally rising, such diverse action going forward in two 
estuaries so near to each other being a very remarkable 
phenomenon. The globe which we inhabit was not a 
mere inert mass; forces of elevation or depression were 
continually in progress. The greater or less depth of 
water in a river channel might change the entire course 
of commerce, and affect the welfare. of millions. It was 
necessary, therefore, to watch these processes of nature, 
and aid by science and skill whatever makes for the 
benefit of our race and age. 

A long discussion followed the reading of this paper, 
in which Messrs. T. Mellard Read, F.G.S., G. H. Morton, 
F.G.S., W. Hewitt, B.Sc., C. Potter, Rev. S. Gasking, and 
Dr. Ricketts took part. 

ROYAL HORTICULTURAL SOCIETY. 
Ar a meeting of the Scientific Committee, on November 
13th, a report was read on the ‘‘ Jensen System ot 
Moulding Potatoes.” 

During two successive seasons elaborate experiments 
and careful observations were made as to the effect of 
the Jensen system of moulding. The experiments were 
made at Chiswick under the superintendence of the 
Scientific Committee. Although results of considerable 
practical interest were obtained, yet the primary object 
of the experiments was frustrated by the non-appear- 
ance, or rather, by the scanty development, of the 
Potato-mould. Moreover, it became apparent that the 
cost of the experiments, as then carried out, would be 
such as to preclude their imitation on a large scale for 
practical purposes. 

During the present season the potato disease set in at 
Up to that 
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time no attempt had been made to check its course or 
to note the conditions under which it occurred; but, at 
the suggestion of Mr. Plowright, two rows in juxta- 
position were submitted to experiment on August roth. 

The rows were 30 yards in length, the variety 
selected Schoolmaster, and the conditions as absolutely 
identical as possible, except that the one row was left 
moulded in the ordinary way, while the other was “ high 
moulded”—that is to say, banked up on one side to 
form a ridge, while the haulm was slightly bent over to 
the other side. In the ordinary system of moulding, a 
furrow is left along the top of the ridge into which it is 
surmised that the spores fall, washed off by rain from 
the foliage. The high moulding, it is supposed, obviates 
this by securing the fall of the spores on the ground 
between the rows, and not on the rows themselves. As 
the disease appeared to be equally severe on both rows, 
and was, moreover, far advanced, but little expectation 
was indulged in that the results would be of any value. 

Nevertheless, on September 29th, the potatoes in the 
two rows were lifted and examined, as dug, by Mr. 
Barron and Dr. Masters. It speedily became apparent 
there was a considerable difference between the two 
rows, and that the tubers from the high-moulded row 
afforded a much cleaner and more even sample. With 
a view to put this general impression to a nu- 
merical test, fifty tubers from each row were taken 
indiscriminately, twenty-five by one observer, the re- 
mainder by the other, so as to equalise, as far as possible, 
the “personal equation.” 

These hundred potatoes were then examined with a 
more careful scrutiny, each one being cut open to 
ascertain whether or no it was diseased. The result 
was as follows:— Out of fifty taken from the row 
moulded in the ordinary way, thirteen were found 
diseased, or 26 per cent. 

Out of fifty taken from the high-moulded row five 
only were noted as diseased, or ten per cent. No doubt 
amore careful examination by the microscope would 
have indicated a larger proportion of disease in each 
case, but it is not likely that it would have very materi- 
ally altered the proportion either in one direction or the 
other. In order, however, to obtain further information 
upon this point, twenty-five tubers from each row were 
put aside for future examination. 

Bristot NaturA.ists’ Sociery.—At the meeting held on 
November 6th, Dr. Dallinger delivered a lecture on 
““ Putrefactive Organisms.” The Rev. T. Hinks, F.R.S., 
President of the Society, occupied the chair. The lecturer, 
who was most cordially received, said his chief embarrass- 
ment was the abundance from which he had to select. 
He should, however, not dwell on the method by which 
he had pursued his inquiries, or the results of labours 
undertaken with the vastly improved means of later 
years compared with those with less perfect instruments, 
but would detail to them one of the most remarkable 
results that had been brought out by him in his investi- 
gations. Passing to the main point of his subject, the 
lecturer said the larger of the group of minute organisms 
with which he should deal were sosmall that in a square 
box, having the diameter of a human _ hair for each of its 
sides, a hundred millions of these organisms could easily 
exist. Some of them, however, were five, ten, and even 
twenty times less than these. If a drop of animal or 
vegetable matter under putrefaction were placed in a 
small quantity of pure water, and was inspected with 

the microscope, organisms of beautiful forms were seen 
moving about in ceaseless activity. Dealing with the or- 
ganisms themselves, he explained that various species 
followed each other as the process of putrefaction went 
on, each preparing that pabulum on which its successor 
lived, and spoke of the marvellously rapid rate of their 
reproduction. Pictures were shown illustrative of the 
characters of the organisms and the method by which 
they did their work—-some by rising up and darting 
down on the putrefying mass and tearing it with hooks, 
others by bringing their weight upon it and acting as 
hammers. So this unceasing change and activity went 
on until the putrefaction was exhausted, when the mass, 
in the shape of carbonic acid and water, became part of 
the protoplasm of living things once more. Occasionally 
the deposit or debris of exhausted fermentation became 
subject to further fermentive action, particularly in warm 
climates, and the tiny organisms, by their continuous 
rising and striking down and twisting, absorbed in them- 
selves and dissipated the debris. In conclusion, the 
lecturer urged the young members to studiously pursue 
microscopic or kindred studies, from which they would 
derive unspeakable pleasure and profit. 

THe Lereps NatuRa.ists’ CLUB AND SCIENTIFIC 
AssociaTion.—At a recent meeting held at the Yorkshire 
College, the President (Professor L. C. Miall, F.LS., 
F.G.S.) presiding, the evening was devoted to “ Practical 
Microscopy,” when, under the direction of the President, 
the process of preparing and mounting animal sections in 
celluloidine was fully elucidated, this forming a supple- 
ment to an evening on the same subject some three 
or four weeks ago. On this occasion the object under 
treatment was the “ Honey Bee,” which presents several 
difficulties over animals of softer bodies, as the chitinous 
integument and the two large air sacs on either side of 
the body offer a firm resistance against the celluloidine 
penetrating the internal tissues; but by disconnecting 
the head, thorax, and abdomen and careful manipulation, 
the fluid celluloidin can be got to permeate and render 
the object sufficiently solidified to allow it being cut into 
sections by the microtome. This was demonstrated with 
the most encouraging result before the members, trans- 
verse sections being made through the head, and sections 
through the abdomen were mounted and examined. An 
interesting description of some of the important features 
of the slides was given. After the demonstration, the 
President gave a comprehensive lecture on the entire 
process, commencing with the mode of killing the object, 
passing on to subsequent methods of treatment and the 
reagents necessary. 

Royat Boranic Soctety.—At the meeting held on 
Noy. roth, Mr. J. P. Gassiot, Vice-President, in the chair, 
among other exhibits upon the table were plants of 
Abrus precatorius, the so-called “weather plant.” The 
Secretary, in explaining the action of the plant, said he 
could not do better than quote his respected friend, the 
late Michael Faraday, who, during a lecture on table- 
turning, remarked that effects noticed were often 
incorrectly attributed to a certain cause, and thus the 
movement of the table was ascribed to some mesmeric 
influence rather than to the unconscious mechanical 
act of the operator; and thus the action of the weather 
plant was put down to atmospheric or other influences at 
a distance of time or place rather than that of the imme- 
dilate habitat in which the plant might be at the moment. 
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: behaviour of the weather plants in the Society’s 
lens varied at one and the same time, according to 

f +> special conditions under which they were growing. 

~~ 

IVERPOOL ASTRONOMICAL Sociery.—At the meeting 
| on November rath, Mr. W. H. Davies, F.R.A.S., in 

« chair, the Secretary read a paper on “ The Limits of 
Stellar Universe,” by Mr. W. H. S. Monck, M.A., 
.A.S., which excited a very interesting discussion. 
aper on ‘‘Micrometrical Measures of 200 Double 
s,” by Mr. Kenneth J. Tarrant, was next read. A 

-t interesting report, by Mr. W. F. Denning, 
A.S., on “ Observations of Jupiter during opposition 
887-8,” was also read. 
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RECENT INVENTIONS. 
e following list has been compiled especially for the SCIENTIFIC 
's by Messrs. W. P. THOMPSON and BOULT, Patent Agents, of 
High Holborn, London, W.C.; Newcastle Chambers, Angel 

ottingham ; Ducie Buildings, Bank Street, Manchester ; 
), Lord Street, Liverpool. 

INDENSING GasEs.—Mr. D. Herman has patented 
\‘ensers or towers, for condensing acid and corrosive 

s. It consists essentially in constructing the con- 
‘ers of a series of glass pipes carried by bearers, each 

» having at one end an external flange, and at the 
{ran internal flange, the whole being placed in a 

able casing. The ends of the pipes having internal 
res are made of less diameter than the ends having 
rnal flanges, so that the pipes may be fitted one 
in the other. ] 

JBMARINE CasBLes.—Mr. R. Haddan has patented 
»-eas for the insulation of submarine telegraph cables 
1o¢ other electrical conductors on behalf of Herr E. G. 

i\witz. The invention consists in covering the cable 
wi} strips of tinfoil having on the side towards the 

2>\2 a comparatively thick coating of powdered glass, 
on the tinfoil by a suitable adhesive substance. 
layer is further covered with a layer of caoutchouc 
sed in incombustible impregnated silk or other 
rial according to requirements. 

stons.—Mr. P. W. Williams has patented a piston 
single acting vertical engines. The object is to 
ly remove the fluid which condenses in the cylin- 

The top of the piston is therefore made with an 
ned surface sloping downwards, so that the parts of 
piston which are contiguous to the exhaust port are 

© ‘owest, whether the port be in the cylinder or in the 
»-on-rod. The result is that the fluid collecting on the 
top fthe piston runs down to this point, and is blown 
©». ‘mmediately the exhaust port is opened. 

“erinc Jack —Messrs. A. Coleman, H. F. Jackson, 
one £. L. Dudley have patented a spring jack for tele- 
» onic and other electrical purposes. The object is to 

_ de means for ensuring proper electrical connections 
‘een the spring slipper, in ordinarily constructed 
g jacks, upon the removal of the plug, even though 

» “pring may fail to bear properly on the slipper. This 
tained by the provision of a secondary spring, which 
ed at its forward end permanently in contact with 

‘. <lipper, and, when the plug is not inserted within the 
| -) bears up at its hinder end against the under side of 
“> main spring. 
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Execrric AccumuLatTors.—Mr, A. Stetson has patented 
an electrical accumulator. A thin case of lead is formed, 
into which is introduced the peroxide of lead or active 
material. To allow access of the liquid in the battery 
to the peroxide, the case has holes punched through it 
and the peroxide. The puncturing is so done that small 
pieces of lead will be partially detached and bent inward 
to retain the peroxide in the case. On charging the 
accumulator, these pieces of the lead case and the edges 
around the holes will be converted into peroxide, so that 
the case and the plate will be chemically united. 

Spinninc Macuines.—Messrs. H. Whitwam and H. 
Taylor have patented a n.ethod of stapping spinning and 
other machines. When this invention is applied to a 
mule a band running the length of the machine is 
employed and placed on the front of the carriage; this 
band is connected to and supports a piece of metal near 
the “head-stock” of the mule. A slot is made in this 
piece of metal, through which passes a wire running 
alongside the head-stock and holding a lever which is 
connected to the strap-guide which moves the strap from 
the fast to the loose pulley, or uzce versa, for stopping or 
starting the machine. 

Trimmine Specimens.—Mr. F. H. Butler has patented 
an apparatus for cutting and trimming specimens of rocks 
and minerals. It consists of a cast-iron base with a head- 
stock at each end, connected by two rods with nuts at 
their ends. One head-stock is grooved on its inner face 
and perforated to receive spanner bolts to hold the cutter; 
the other head-stock carries a screw witha lever through 
its head. On the rods connecting the head-stocks is a 
movable poppet head with the cutter, which is propelled 
by the screw passing through the second head-stock. 
For cutting large stones two or more screws may be 
used, working simultaneously by means of cogwheels. 

ELEcTRICAL CuRRENTS.— Mr. W. H. Douglas has 
patented a meter for measuring electrical currents. It 
consists in creating heat in proportion to the current by 
resistance in the coil, and placing in near proximity 
thereto a thermometer which will, by indicating the 
temperature, show the intensity of the current, the 
normal temperature of the atmosphere being indicated 
by another thermometer, so that the difference between 
the registration of the movements of the two ther- 
mometers will indicate the intensity of the current. To 
obtain a permanent registration a strip of paper is em- 
ployed which is moved by a motor upon which the 
hands of the thermometers are made to leave a record. 

Cutorine.—Messrs. L. Mond and G. Eschellmann 
have patented a process for the manufacture of chlorine 
from hydrochloric acid or ammonium chloride by means 
of magnesia, and its object is to prevent the retrograde 
formation of hydrochloric acid. For this purpose a 
certain amount of a fixed alkaline chloride is mixed with 
the magnesia before it is treated with hydrochloric acid. 
The quantity requisite is about 5 to 10 per cent. of the 
magnesia. If the magnesia be then treated with hydro- 
chloric acid, magnesium chloride, steam, and ammonia 
gas are formed. This chloride is then treated to set free 
all the chlorine, in such a manner that by employing the 
mixed magnesia and alkaline chloride, no wateris absorbed 
by it, all the chlorine is obtained as such, and free from 
hydrochloric acid. 
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ANNOUNCEMENTS. 
THE INTERCOLONIAL PUBLISHING COMPANY, LIMITED.— 

Publishers of the astern, Australasian, and South African 
Journal of Commerce, and of the Periodico de Espanol, 
Mejicano, y Sud-Americano have removed to Intercolonial 
House, 131, Leadenhall Street, E.C. The new premises 
contain large reading, reference, and conference rooms for 
the convenience of merchants and others visiting London, 
and provide a centre from which all information upon matters 
of British, colonial, and intercolonial trade may be obtained 
free of charge to clients and correspondents. 

WokrcEstTER.—Dr. Nicol (Mason Science College, Birming- 
ham) gave the second of the series of science lectures 
arranged for by the Worcester Students’ Association on 
November 9th. The subject was ‘‘ The Chemistry of Com- 
bustion,” and it was illustrated by a number of interesting 
experiments. 

DIARY FOR NEXT WEEK. 
Nov. 30.—Greenock Philosophical Society. — Earth- 

guakes, Volcanoes, and Geysers, by Com- 
mander Charles Reade, R.N., London. 

friday, 

SELECTED BOOKS. 
Elementary Commercial Geography. A Sketch ot the 

Commodities and Countries of the World. By H. 
R. Mill, F.R.S.E., Lecturer on Commercial Geo- 
graphy in the Heriot Watt College, Edinburgh. 
London: C. J. Clay and Sons. Price 1s. 

On the Senses, Instincts, and Intelligence of Animals, With 
Special Reference to Insects. By Sir John Lubbock, 
Bart., M.P. With roo illustrations. London: Kegan 
Paul, Trench, and Co. Price 5s. 

A Class-Book of Elementary Chemistry. By W. W. 
Fisher, M.A., Demonstrator ot Chemistry, Oxford. 
London: Clarendon Press. Price 4s. 6d. 

Kirke’'s Handbook of SPhysiology. Twelfth edition. 
Thoroughly revised and edited by W. Morrant 
Baker, F.R.C.S., and Vincent Dormer Harris, M.D. 
London: J. Murray. Price r4s. 
Elementary Treatise on Geometrical Optics. By 
R. S. Heath, M.A., Professor of Mathematics 
in Mason Science College, Birmingham. London: 
C. J. Clay and Sons. Price 5s. 
Principles of Agricultural Practice as an Instruc- 
tional Subject. By J. Wrightson, M.R.A.C., 
F.C.S., etc., Professor of Agriculture in the Normal 
School of Science and Royal School of Mines, etc. 
With Geological Map. London: Chapman and 

An 

The 

Hall, Limited. Price 5s. 
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METEOROLOGICAL RETURNS 
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SCIENTIFIC TABLE TALK. 

By W. Mattieu Witttams, F.R.A.S., F.C.S. 

On page 486 of the current volume of this magazine is 
a review of the proceedings of the Royal Society of 
Edinburgh, concluding as follows: “ Prof. R. Wallace | 
communicates a memoir on the ‘ Colour of the Skin of 
Men and (Lower) Animals in India.’ The author notes 
that in India cattle, sheep, pigs, buffaloes, and horses, 
whatever the colour of their hair, have black skins, and 
of this fact he seeks an explanation.” 

An explanation was offered by Surgeon-Major Alcock, 
in apaper published in Nature, August 21st, 1884, which 
has not received the attention that I think it deserves. 
The title of the paper is, ‘‘ Why Tropical Man is Black.” 

After enumerating some of the theories that have been 
expounded by physiologists in struggling with this 
problem, he states his own, which summarily expressed 
is “that the black skin of the negro is but the smoked 
glass through which alone his wide-spread. sentient 
nerve-endings could be enabled to regard the sun.” 

The well-established law that surfaces of given 
material exposed to the solar rays become heated in 
proportion to their darkness of tint has rendered the 
colour of the negro an apparent physical paradox. The 
demand for coolness under tropical sunshine should give 
such advantage to the white man that under conditions 
of primitive nakedness he would have there survived 
as the fittest for such conditions. 

This conclusion, however, is based on reasoning that 
only includes one of the factors of the problem, viz., the 
heat of the solar rays. The experience of shampooers 
and other attendants in Turkish baths shows that men 
may be continually exposed to higher temperatures than 
those prevailing in tropical countries without suffering 
any injury to health, or even any inconvenience. Many 
_of our English workmen do heavy work in temperatures 
exceeding that of the Sahara. During the hot summer 
of 1868 I was engaged in making experiments in the 
reheating and other furnaces at Sir John Brown and Co.’s 
works, Sheffield, and carried a thermometer, which I 
suspended in various places where the men were work- 
ing. Where I was chiefly engaged it stood at 120 degs. 
with the furnace-doors shut. The men were exposed to 
much’ higher temperatures from radiant heat when 

4 

charging and withdrawing the great armour-plate Tice 
over 200 degs. At enamelling works and at glass works 
the temperature is still higher; 145 degs. is a common 
temperature in the stoke-holes of steam-packets in 
the Red Sea. Such work is, of course, exhausting, 
but not injurious; such temperatures are enjoyable 
when no muscular efforts and no clothing are 
demanded, as in a Turkish bath. 

On the other hand, at the Creusot Steel Works, 
where an electric furnace is used which gives out 
a light of 100,000 candles, the men who are exposed 
to the glare at a distance of ten or twelve yards 
suffer severely, though the heat is but nominal. 
They have to work with great caution and inter- 
mittently. Nevertheless, after such intermittent ex- 
posure of one or two hours, the effect is ‘a painful 
sensation in the throat, face, and temples, while the skin 
assumes a copper-red hue.” The British Medical Journal, 
from which I quote this, describes other symptoms, in- 
cluding a discharge of tears, in spite of using coloured 
spectacles, which is ‘‘ very copious for twenty-four hours. 
Simultaneously headache and sleeplessness are ex- 
perienced, which are caused partly by the copious dis- 
charge of tears and partly by pain and the feverish state 
of the body. Finally, during the next few days the skin 
of the face begins to peel off.” These and the irritation 
of the pupil of the eye, lasting for forty-eight hours, 
followed by ‘‘a very painful sensation, as if some 
foreign substance were introduced under the eyelids,” 
are symptoms quite familiar to myself and others who 
have exposed themselves to the glaring light reflected 
from mountain snow in summer-time. . I have suffereda 
complete peeling off of all the skin of face and ears, #.e., 
ot all the skin exposed to the snow-glare. 

What, then, would be the condition of the Creusot 
workmen or the Alp climbers if the whole surface of 
skin were exposed ? 

The seat of all this irritation is obviously not in the 
cuticle, which is merely a protective covering of the body, 
as insensible as the hair and finger-nails. But imme- 
diately beneath it is the cutis vera, the true skin, a mem- 
brane involving so close and intricate a tissue of nerves 
and blood-vessels that we cannot insert a needle-point 
without doing violence to a nerve-ending and rupturing 
a blood-vessel, 7.¢., without pain and bleeding. 2 
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The cuticle is translucent, quite as translucent as the 
plates of horn used as the windows of old-fashioned 
lanthorns. The blush of the cutis is visible through it. 
A multitude of other facts besides those stated above 
might be cited to show that the tissue of nerves and 
blood-vessels constituting the cutis is painfully sensitive to 
the action of light exceeding a moderate degree of intensity. 

Our most advanced physiologists now regard vision as 
a specialised skin function that has been gradually de- 
veloped and concentrated in the organs of sight; that the 
optic nerve which now sees has been evolved from skin 
nerves that originally could only feel. This conclusion 
has been reached by observations on animals which dis- 
play by comparison a gradual process from localised 
skin-vision to rudimentary eyes, and onwards to fully 
differentiated optical apparatus. 

Earthworms, for example, as proved by Darwin, 
although without eyes, distinguish readily between light 
and darkness, and this power is only possessed by the 
anterior portion of the animal. Examples of the progress 
from this to the rudimentary eyes of the medusa, star- 
fishes, etc., are quoted in Surgeon-Major Alcock’s paper. 

The carbonaceous colouring-matter of the negro is 
situated in what Malpighi called the rele mucosum, or 
mucous net-work, which constitutes the inner basis of the 
cuticle or epidermis where the horny cells of the cuticle 
are formed. This is just where such opaque matter is 
required for protecting the sensitive nerve-endings of the 
true skin from the injurious action of excessive sun-glare. 

The position and known functions of the iris appear to 
me to present another argument in support of this 
theory. At the back of the eye, ina position correspond- 
ing to that of thetrue or under-skin, we havea similar mem- 
brane, similarly including a tissue of outspread nerve-end- 
ings, those of the specialised optic nerve. In front of this 
we have the cornea, corresponding to the cuticle, between 
them theiris. The work performed by the iris is that 
of a dark, adjustable screen, which admits the quantity ot 
light demanded for the purposes of vision, but excludes 
any excess that would produce painful and mischievous 
nervous irritation. The colour of theiris varies, like that 
of the skin, with the original habitat of the races of men. 
The tropical races have dark eyes as well as dark skin. 
Those of higher latitudes have light eyes and skin. 

This variation proceeds regularly up to a certain lati- 
tude, and then comes a remarkable and very suggestive 
exception. The arctic races, the Esquimaux, the Lapps, 
or Finns, and the “ Hyperborean,’ or Mongolian races 
generally have dark eyes, “ are olivaceous in colour, the 
skin varying from a kind of sallow lemon peel through 
various shades of greater depth, but is never entirely 
fair nor intensely swarthy” (Colonel Chas. Hamilton 
Smith, “ The Natural History of the Human Species”). 
Why this exception ? My answer to this question is 

that it fits these people to endure the snow-glare to which 
they are exposed during more than the first half of their 
long summer daylight. 

They have migrated very widely even to sub-tropical 
and tropical regions, and there they have more or less 
dispensed with clothing and have readily developed a 
darker skin. The Papuans and black Kalmucs are 
examples of this. 

SSS 
Canats or Mars.—An American exchange states that 

Professor Pickering, of the Harvard College Observatory, 
regards the so-called “ canals” of Mars as areas of vege- 
tation—possibly immense cultivated tracks. 

ROMAN REMAINS AT LLANTWIT- 
MAJOR. 

(Continued from p. 502.) 

12 ES the discovery of most general interest is 
the room numbered 14 on the plan. Its interior 

measurement is 27 ft. by 2c ft.; its walls, standing at 
present some 2 ft. 6 ins. to 3 ft., are covered with plaster, 
which in earlier periods of splendour evidently had a very 
carefully prepared surface, with a graceful and artistic 
floral design painted in beautiful and varied colours, 
In course of time this plastering appears to have been 
injured, and in a subsequent period of less splendour 
the walls of this room had been re-plastered, the 
renewed surface being coarse, greyish blue in colour 

with a splash ornament of red and dark blue. In fig, 6 
a patch of the more recent plastering, with the splash 
decoration, is shown to the right and shaded diagonally, 
whilst the other part represents a place where this 
coarser plastering has fallen off and exposed the 
superior and more ornamental but injured under sur- 
face. In this the ground is deep ochre yellow, the con- 
ventional floral design is red, the central spike having 
a black outline; the lower bands are respectively 
orange, yellow, and red, whilst the dividing lines between 
them are black and white, the lines at the top being 
also black and white, enclosing an orange and yellow 
band, separated by a white line. The spots on the 
dado are red and white, the ground being pink. 
The irregular patches are injuries which the plaster has 

, sustained. It is noteworthy that the colours are bril- 
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liant and beautiful at the time of excavation, and from 
their appearance seem remarkably pure, but unfortu- 
nately they very soon fade after exposure. Mr. Thomas 
has, whenever an opportunity occurred, seized the oppor- 
tunity of making a permanent register in his own studio 
of both the colours and designs. 

Passing now to the floor, the beautiful and elaborate 
character of the design of this pavement will best be 
gathered from the illustrations figs. 7 and 8, which are 
from a photograph taken by Mr. W. H. Kitchin, 
of Cardiff. Owing to loss of notes, we are unfor- 
tunately not able to set before our readers such a full 
description as we wished to do. Buta little attention 
will reveal the elaborate and beautiful character of the 
geometrical designs ; for instance, in the portions shown, 
octagons enclosing circles and a central design will be 
seen to alternate with square-bordered patterns, whilst 
no two adjoining circles or squares, as the case may 
be, contain tessellz arranged in the same order 
either as regards shape or colour, whilst the in- 
tervening loops or spaces are equally varied in pattern 
and arrangement of colour. The border which imme- 
diately surrounds these figures consists of straight-line 
designs, triangles, and diamonds, which appear to have 
been repeated at frequent intervals, whilst this, in its 
turn, is encompassed first by plain rows of tessellze, 
then by the fret border, the space between this and the 
wall being filled up by plain tessellz. The colours em- 
ployed are white, cream, blue-grey, red, and two shades 
of green. Some indication of the colouring may be 
gathered from the lights and shades in the illustration. 
It is on this point that notes are wanting, but it is 
certain that the effect as a whole showed considerable 
artistic skill both in arrangement of colour and design ; 
take, for instance, the intervening border of various 
straight-line designs between those replete with varied 
and numerous curves. Attention might be called to 
many instances of well-thought-out contrasts, but space 
will not permit of more just now It seems probable that 
the whole series of designs repeated themselves at each 
corner, and probably there was a very fine centre-piece. 
Anyway, it will be noticed that the pattern at the north- 
east corner resembles that at the south-west angle oppo- 
site it. There is evidently no doubt that the pavement 
belongs to the palmy days of the art, and is probably the 
work of the second century a.p. It is noteworthy that all 
the tessellze are nearly or absolutely cubical, and most of 
them were obtained from the neighbouring rocks, cream- 
colour and blue from the limestones, red from tiles, green 
and white are marble, the former stained. The cream- 
coloured tessellze prevail. 

Midst all this beauty, the excavations revealed an over- 
whelming quota of horrors, for in this and the adjoining 
room (17 in the plan) no less than forty-one human 
skeletons and the remains of at least two horses were 
unearthed. With the exception of one, all the skulls 
were found fractured, which seems to indicate that all 
these people, including men, women, and children, were 
massacred, receiving a mortal blow on the head. Only 
three skeletons showed any signs of the corpses having 
received any attention; one ofthese, a female figure, had 
been carefully placed in a rough grave broken in the 
tesselated pavement, and banked round with stones (15 
in the plan and the somewhat obtrusive blemish in our 
illustration), whilst the other two were buried in the ad- 
joining room in a similar manner (18 in plan). The 
latter room is about 16 ft. 5 ins. by 22 ft., and was connected 

with the other by an arched opening ; it is also tesselated 
with cream and grey tessellz without design ; the walls 
were plastered with coarse plaster with splash decoration. 
The plastering shows ranging characters in the various 
chambers encountered along the course of the trench. 
It seems as if the quality of the plastering would 
indicate the standing of the room in the estimation of 
the Roman inhabitants of a habitation. In the present 
instance we find fine plastering associated with the 
magnificent pavement, coarser plastering with simpler 
pavement, and still coarser plastering in some other 
parts already exposed. Another point about these people, 
a personal one: it is remarkable in what good preserva- 
tion all their teeth must have remained during life. It 
is quite an exception to see them decayed ; in fact, it is 
quite possible to judge the age of these folks by their 
teeth, the older ones having these useful organs more 
worn down by the years of grinding or tearing they 
have performed. The skull of the skeleton of the old 
woman found on the steps leading to the hypocaust 
(plan, 12) was also battered about, and when unearthed 
her head was resting on her hand. The coins dis- 
covered are of the reigns of the Emperors Tetricus, Vic- 
torinus, and Constantius Chlorus, and give anotherclue 
as to the date of the remains, which of course must have 
been in existence as a habitation during the circulation of 
the coins of the reigns indicated, and would fix the date of 
the destruction of the place some time after the reign of 
the last-named emperor. Several opinions as to the 
origin, use, name, and collapse of this Roman habitation 
have been given in the local press and by individuals, 
and as they may interest our readers, we will give briefly 
one or two, 

The South Wales Daily News, when noting the fact 
ofthe great number of broken skulls found in the two 
rooms (14 and 17), remarks, “It is presumed that 
this place was the scene of a massacre by the Irish 
in A.D. 446, when they over ran the country during ene 
of their periodical invasions.” 

The Weekly Mail suggests that it may have been the 
residence of Claudia Ruffina, the daughter of Caractacus, 
after her return from captivity in Rome, Her Welch name 
Eurgan is connected historically with the spot; in fact, 
the latter part of the name Caer-urgan seems to be a 
corruption of her name, Some say it is the site of the 
town Bovium; some think it a villa, others a military 
Station. 

SSS 

THE GRINNELL FIRE EXTINGUISHER. 

a A STITCH in time saves nine,” and the immediate 
application of water to a fire just beginning will 

prevent a serious conflagration. With this in view, several 
systems of spraying or sprinkling of water have been in- 
troduced, but none, so far aS we are aware, equal in 
certainty and efficiency that perfected by Mr. Grinnell. As 
in the case of many inventions connected with the ex- 
tinguishing of fires, this one also was first brought out in 
the United States, and the satisfactory results obtained 
with it there led to its'introduction into England and other 
countries. It is stated that at present there are over 
5,000 buildings in various parts of the world which are 
under the protection of this system; it is added, more- 
over, that 330 fires have been successfully extinguished 
by it. 

The system adopted is to have lines of horizontal 
pipes, from eight to ten feet apart under the ceiling of 
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each room, and these pipes are connected with larger 
vertical pipes which are supplied with water at pressure, 
from the street main or from an overheadtank. The 
sprinklers are attached to the horizontal pipes at distances 
about ten feet apart, so that there is one for every 100 
superficial feet of floor area. Thus a building 120 feet 

fastened at its lower extremity by solder which melts 
at about 160 degs. F. An elastic seat is at the same 
time pressed against the valve by the pressure of the 
water, so that there is no leakage, and the greater the 
water pressure the tighter is the valve closed. The 
elastic seat not only serves to close the valve, but when 
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FIG. 1.—GRINNELL’S SPRINKLER IN POSITION. 

long by 60 ft. wide, and four floors in height, should have | 
72 sprinklers in each room, or 288 for all the rooms. | 
The accompanying illustration (fig. 1) represents the 
sprinkler as seen when not in action, and fig. 2is a 
sectional view of a sprinkler discharging water. Its 
construction is at once simple and ingenious. A well- 
fitting and specially contrived valve is held in position 
by the curved lever shown in fig. 1, and this lever is 

the soldered joint of the lever begins to yield, the seat 
moves simultaneously with the valve, to the extent of its 
elasticity, and thus keeps the valve opening covered 
until the soldered joint is completely severed. This is 
a detail of much importance, for if a slight escape of 
water were possible before the soldered joint were quite 
broken the solder might be cooled and reset, and the 
action of the sprinkler would be defeated. 
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From the foregoing it will be readily understood that as 
soon as the temperature of the room in which the sprinkler 
is placed is high enough to melt the solder joint, the 
valve is opened by the pressure of water in the pipe, and 
the sprinkler is at once in full operation. The sensitive- 
ness of its action has been tried in many ways, and it has 
been proved beyond doubt. 

In buildings which are not artificially heated, and in 
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which the water in the pipes might freeze, the pipes are 
kept charged with compressed air. In case of fire, when the 
valves of the sprinklers open, the air instantly escapes, 
and by an automatic arrangement it is at once followed 
by water. In places where the town water supply 
is intermittent, or does not give a pressure of 10 Ibs, 
per square inch, on the top floor, it is usual to provide 
a tank high enough above the highest sprinkler to give 
the pressure required. In many country districts there 
is an overhead tank and an ordinary pump. Last, 
but not least, is the automatic alarm gong which gives 
warning immediately there is any escape of water in- 
side the buildings where the sprinklers are. This 
alarm gong is actuated by the flow of water set up when 
there is an escape from any cause whatever, and its 
action continues so long as the escape takes place. This 
is a most useful adjunct, and is only second in import- 
ance to the sprinkler itself. The agents in London for 
the Grinnell system are Messrs. A. Ransome and Co., 
Stanley Works, Chelsea. 

SSS 

CABBAGES. 

HERE and there along the south coast of England and 
the Welsh coast we find a plant known as the sea- 

cabbage (Grassica oleracea). It grows in tolerable plenty 
on the chalk cliffs of Dover, and is also recorded from 
the Isle of Wight, Cornwall, South Wales, and Great 
Orme’s Head. It is about 20 inches high. The leaves 
are large and jagged, covered with a blue-green bloom. 
The stem is tough and woody. The flowers are ofa 
pale yellow colote and are succeeded by pods. The 
plant belongs to the order of Cruciferze, the same large 
and important order which yields the turnip, radish, 
mustard and water-cress. 

From this wild original (or possibly from it and one 
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or more closely allied forms not easily distinguished) 
have been derived the countless varieties of the 
cultivated cabbage. Red cabbages, Brussels sprouts, 
with their crowds of little leaf-buds, cauliflowers, with 
their dense masses of imperfect flowers, brocolis, savoys, 
and kohl-rabi, are all cultivated forms of the weedy 
ragged sea-cabbage. In Jersey, Mr. Darwin tells us, a 
cabbage-stalk has grown to the height of 16 feet, and 
had its spring-shoots at the top occupied by a 
magpie’s nest, while the woody stems are often 10 or 
12 feet long, and have been used as rafters and 
walking-sticks. A cabbage-stalk fashioned into a 
walking-stick may be seen in the Museum of Economic 
Botany at Kew. The principal varieties were established 
before botanical curiosity had been excited, and we can 
only get chance bits of information as to the time and 
place of their first appearance. Theophrastus knew of 
three cabbages, Pliny of six. Regnier has collected 
evidence that cabbages were cultivated by the Celts of 
ancient Gaul. There is no hint that cabbages were 
known to the ancient nations of the East, and De Candolle, 
who has made laborious researches into the subject, 
believes that the cultivated cabbage is of European origin. 

No more curious instance is on record of the 
conspicuous changes which may be effected by long- 
continued cultivation and selection. But the cabbage 
has a more direct and more human interest than belongs 
to any mere botanical curiosity. It is a facter of appre- 
ciable weight in the early civilisation of Western Europe. 
We can imagine some old European savage, wandering 
dinnerless along the sea-shore, until at length he was 
pressed by hunger to experiment upon unfamiliar plants. 
That savages do thus gain knowledge at the risk of their 
own lives we may infer from the well-known fact that 
they are well acquainted with the properties of the 
common plants of their own country, and can point out 
which are poisonous, which useless, which good for food. 
Our savage sees the tall, weedy sea-cabbage, and finding 
nothing more tempting, he tries its flavour. There is a 
slight pungency of taste, which raises misgivings, but no 
ill-effects follow. Next day the sea-cabbage is again 
resorted to, and in time becomes a regular article of food. 
Presently some ingenious fellow—the Watt of his age— 
saves himself the trouble of a daily journey to the shore 
by transplanting a few cabbages to a patch of ground 
near his cave. Years, perhaps centuries, later another 
great advance is accomplished, and men begin to raise 
the cabbage from seed. Gardens and fences follow. It 
is no longer necessary to spend whole days seeking food, 
and the man’s hands are set free to make himself shoes, 
and a coat, and a house. 
We have perhaps given to the cabbage some share of 

the credit which rightfully belongs to barley or some 
other nutritious plant, but there is no doubt that the 
cabbage played a considerable part in the early civilisa- 
tion of Western Europe. Cultivated plants and 
domestic animals are the very foundation of primitive 
society. As the plants grow more juicy, and the animals 
more docile, man too rises to something higher than he 
was. He becomes able to lead the life which pleases 
him, and not that which is imposed by climate and the 
wild productions of the soil. He learns by slow degrees 
to shape his own circumtances and habits. But his 
intellectual gifts and his social aptitudes cannot be 
developed without certain simple natural resources. 
Of these the chief are plants worth cultivation and 
animals worth domestication. 
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General sotes. 
Tue PyreENEEAN Association.—According to La 

Nature, an association has been formed under this name 

for the study of the geology, botany, ornithology, and 

entomology of the Pyrenees. It includes among its mem- 

bers a number both of Spanish and French naturalists. 

Tuer Exprosions at KraKatoa.—In the report on this 
eutburst issued by the Royal Society it is stated that the 
noise of the explosions was heard at a distance of 2,000 
miles from the volcano in all directions, whilst to the 
south-west it was heard at Rodriguez very nearly 3,000 
miles from Krakatoa. 

Tue Nature or Mirx.—M. A. Béchamp, in a memoir 
read before the French Academy of Sciences, shows that 
milk is not an emulsion, but that its globulesare vesicles 
formed on the type of thecellule, being provided with 
coatings which hinder them from being separated from 
the milk by means of ether. 

Bricks For Pavinc Srreets.—According to the 
Chicago Journal of Commerce, bricks steeped in bitumi- 
nous matter are used in many cities in the United States 
for paving the streets with very good results. In Jocali- 
ties where there is a very heavy traffic such pavements 
are found in good repair after being in use for six years. 

ABNORMAL SENSE PERcEPTIONS.—The peculiar asso- 
ciation of a colour with a sound, so that a certain sound 
heard at once vividly arouses the sensation of a given 
colour, is, according to Science, not uncommon. The 
association of colours with smells is a much rarer pheno- 
menon, and that of colours with tastes rarer still. Dr. 
Féré gives an account of a woman who, after tasting 
vinegar, saw everything red for a few minutes, and then 
everything bright green for more than an hour. 

Novet PHENOMENA witH GLow-Lamps.—According to 
the Llectrical World, glow-lamps in the vicinity of 
apparatus giving considerable static discharges have a 
very short life. On holding near a Weston lamp (110 
volts) the end of a wire connected with a Holtz machine, 
if the lamp be burning and the machine is turned 
rapidly, the filament will break in from one to five 
minutes. The life of lamps can be prolonged by putting 
over the bulb a wire netting connected with the earth. 

QuackEeryY Rampant.—Dr. B. F. Davenport, chemist 
the Massachusetts State Board of Health, has been 
analysing some fashionable tonics or bitters, and has ob- 
tained startling results. Of forty-seven of these concoc- 
tions which he has examined, forty-six contain alcohol 
in proportions varying from 6 to 47°5 per cent., the 
average being 21°5 (!). This is the more deplorable as 
several of them are stated by the vendors to be free 
from alcohol. One tonic, containing 41°6 per cent of 
alcohol, is, as we learn from Science, wickedly recom- 
mended to “ inebriates struggling to reform.” 

FErisHism.—Major A. B. Ellis, in his work on the “Tshi- 
speaking Peoples of the Gold Coast,” takes a new view 
of fetishism. He does not think it characteristic of pri- 
mitive peoples, or of races low in the scale of civiliza- 
tion, but believes that it is reached only after consider- 

—— 

| able progress has been made in religious ideas, when 
the older form of religion becomes secondary. It owes 
its existence to the confusion of the material with the 
immaterial ; to the belief in an indwelling God being 
gradually lost sight of, until the power originally 
believed to belong to the God is finally attributed to 
the tangible and inanimate object itself. 

RESTRICTIONS ON Hypnotism.—We find the following 
good examples recorded in Science: The Belgian 
Academy of Medicine, after a prolonged discussion, has 
recommended a law prohibiting public hypnotic perform- 
ances. Austria, Italy, Denmark, Germany, and most of 
the Swiss cantons have already adopted similar 
measures. The public have become strongly impressed 
with the dangers of an unskilled or evil-minded use of 
hypnotism, and a healthy sentiment prevails in favour of 
its restriction to experts. At the last session of the 
French Association for the Advancement of Science it 
was voted in the section of Hygiene that all public exhibi- 
tions of hypnotism should be legally prohibited in France. 

ENCROACHMENTS OF THE SEA IN BreETAGNE.—In a 
letter read at a recent meeting of the French Academy of 
Sciences, M. Dechatellier described a submarine peat- 
digging near Pont Abbe. The fact is not novel, and in 
1882 Alexandre Chévremont wrote, in his work on the 
““Movements of the Ground :” “ From the mouth of the 
Loire to that of the Ccesnon, all round the Peninsula, 
there are found imposing vestiges of forests beyond the 
present coast lines. M. Dechatellier describes Roman 
remains 800 metres in advance of the coast, at a point 
which is now always under water. MM. Gosselet and 
Rigaux have found on the Flemish shore marine deposits 
covering remains of the Roman epoch. 

Tue Eartu’s Croup Betts.—We learn, from the re- 
searches of M. Teisserene de Bort, that there is a marked 
tendency of the earth’s cloudiness throughout the year 
to arrange itself in belts parallel to the equator. A belt 
of maximum cloudiness may be traced near the equator, 
two bands of light cloudiness extending from 15 to 35 
degrees of latitude north and south, and two zones of 
greater cloudiness between 45 and 60 degrees, beyond 
which the sky seems to become clearer towards the 
poles. These zones have a noticeable tendency to follow 
the sun in its change of declination, moving northward in 
spring and southward in autumn. The zones of clear 
sky correspond with regions of high pressure. ‘The dis- 
tribution of cloudiness, according to M. De Bort, isa 
direct consequence of the course of the wind. 

VULCANO IN A STATE OF FRESH Eruption. — Shortly 
before November r5th this island showed fresh signs of 
voleanic activity, and at present its many craters are in 
a state of eruption more intense than that of last August. 
Every two minutes ashes and stones are thrown high 
into the air, each outburst being accompanied by 
tremendous noises and falls of rock. No one is now on 
the island, nor does any one approach it, save an old man 
who goes for a few minutes each day to trim and light 
the lighthouse lamp. Stones from Vulcano are said to 
fall frequently at Milazzo, the point of Sicily nearest it, 
whilst at Messina clouds of volcanic dust, driven thither 
by the wind, blacken the streets and irritate the eyes of 
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passengers. If these violent outbursts continue, it is 
said, the whole of the island itself must go to pieces. 

INAUGURATION OF THE PasteuR InstiTuTE.—The 
magnificient establishment, which is the result of a 
universal subscription, in honour of the labours of the 
illustrious savant, was inaugurated on November r4th. 
The President of the Republic, many eminent strangers, 
anda great number of notabilities of the official world, 
of science, and of the Press were present at the ceremony. 
The Pasteur Institute is situate in a large plot of ground 
in the Rue Dutot, in the quarter of Vaugirard. The 
ceremony was held in the large hall of the library, which 
had been decorated for the occasion, and around which 
were placed busts of the Emperors of Russia and Brazil, 
Madame Boucicaut, Madame Furtado-Heine. Discourses 
were pronounced by MM. Bertrand, Perpetual Secretary 
of the Academy of Sciences, Christophle, Governor of 
the Credit Foncier, Dr. Grandcher, and Pasteur. The 
Institute consists of two large blocks of buildings con- 
nected by an intermediate wing. 

A New Curomotyre Process.— Our attention has 
recently been drawn to a new patented process for pro- 
ducing letterpress blocks in colours, which is being 
introduced into this country by Messrs. Hare and Co, 
of 7, Bride Court, and 31, Essex Street. In this process, 
owing to the much greater degree of contrast from light 
to dark which can be obtained, the number of colours 
required to reproduce any copy is reduced, on the 
average, from five to eight, whereas in ordinary litho- 
graphic work many more would have to be used. Not 
only is the cost of the blocks less than the cost of the 
lithographic stones, but there is also a saving in the 
relative cost of lithographic and letterpress printing. 
In addition to these advantages, the inks used in the 
latter method of printing are usually more brilliant than 
those employed in the former, hence the finished picture 
is very bright and vigorous. Indeed, the specimens we 
have seen leave nothing to be desired in this respect. 
We anticipate this invention will, before long, play an 
important part in the illustration of scientific and artistic 
journals. 

An ExtTRAoRDINARY PHENOMENON.—According to a 
letter in the 7zmes, on the night of Saturday, Novernber 
3rd, at a time as near 8 o'clock as possible, the tens of 
thousands of sheep folded in the large sheep-breeding 
districts north, east, and west of Reading were taken 
with a sudden fright, jumping their hurdles, escaping 
from the fields, and running hither and thither; in fact, 
there must for some time have been a perfect stampede. 
Early on Sunday morning the shepherds found the 
animals under hedges and in the roads, panting and 
frightened as if they had been terror-stricken. The exvent 
of this remarkable occurrence may be judged when we 
mention that every large farmer from Wallingford on 
the one hand to Twyford on the other seems to have had 
his sheep thus frightened, and it is also noteworthy that 
with only two or three exceptions the hill-country north 
of the Thames seems to have been principally affected. 
The writers, Messrs. Oakshott and Millard, suggest that 
a slight earthquake was the possible cause of the panic. 
The matter had already come under the notice of Mr. G. 
J- Symons, F-.R.S., of 62, Camden Square, N.W., who 
will be glad to receive and consider any information 
bearing upon the subject. 

INTERESTING DiscoveRY AT SHERBORNE ABBEY.—On 
Saturday week, while the workmen at Sherborne Abbey 
were engaged inexcavating along the main aisle, they came 
across a heavy lead coffin resting in its vault, and which, 
unless removed, would have been in close proximity to 
the heating apparatus. The medical officer of health 
was consulted as to whether there was any danger of 
gases emanating from it if it were left where it was. 
On being opened, the coffin was found to contain the 
body of a young lady, apparently about twenty years of 
age, and evidently a person of high social rank. The 
body was wrapped in a coarse kind of flannel, the head 
being enveloped in a frilled head-dress of the same 
material. On removing a portion of the flannel placed 
over the face, the features of an exceedingly good-look- 
ing person were found to be perfect. The front teeth, 
slightly showing themselves, were found to be perfect 
and regular, but almost black. Thechurchwardens decided 
to have it carefully removed and buried in the cemetery. 
The coffin lay in a brick vault at the west end of the 
main aisle, and had been buried_in the orthodox fashion, 
with the feet towards the east. There was no plate, and 
the probability is that it had been stolen during the early 
history of the church, or had somehow disappeared. 
The outer oak encasing the lead had entirely rotted 
away, leaving a dark powdery substance lying on the 
lead about two inches in depth. The body was lying in 
a shell of oak, which had also nearly decayed. - Having 
regard to the oxidised appearance of the lead, which was 
of great thickness, and the general appearance of the 
remains, the opinion is that they must have lain where 
they have been for seven or eight hundred years at 
least. 

Tue Pusiic Heatty.—The Registrar-General’s return 
for the week ending November 17th, shows that the 
deaths registered during that period in 28 great towns of 
England and Wales corresponded to an annual rate of 
19°7 per 1,000 of their aggregate population, which is 
estimated at 9,398,273 persons in the middle of this year. 
The six healthiest places were Brighton, Bristol, Leices- 
ter, Derby, Nottingham, and Birmingham. In London 
2,606 births and 1,619 deaths were registered. Allowance 
made for increase of population, the births were 188, 
and the deaths 75, below the average numbers in the 
corresponding weeks of the last ten years. The annual 
death-rate per 1,000 from all causes, which had been 
21°2, 19°7, and 18°5 in the three preceding weeks, rose 
again last week to 19°7. During the first seven weeks 
of the current quarter the death-rate averaged 19°2 pel- 
1,000, and waso's below the mean rate in the correspond 
ing periods of the ten years 1878-87. The 1,619 deaths 
included 124 from measles, 31 from scarlet fever, 44 from 
diphtheria, 17 from whooping-cough, 15 from enteric 
fever, 16 from diarrhoea and dysentery, and not one from 
small-pox, typhus, ill-defined forms of fever, or cholera ; 
thus, 247 deaths were referred to these diseases, being 
30 above the corrected average weekly number. In 
Greater London 3,394 births and 2,028 deaths were 
registered, corresponding to annual rates of 32°0 and 19°! 
per 1,000 of the estimated population. In the Outer 
Ring 12 deaths from measles, seven from diphtheria, five 
from “fever,” and four from scarlet fever were regis- 
tered. Three fatal cases of scarlet fever and three 
of measles occurred in West Ham sub-district, and 
two of measles and two of diphtheria in Enfield sub- 
district. 
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THE MAGIC CHAIN. 
PN CURIOUS little thing is to be seen occasionally 

offered for sale in the streets, and as it is easy to 
make, and is the subject of a very remarkable optical 
illusion, it may interest our readers. It consists of two 
chains, the links of which are crossed, as shown in fig. 1. 
By holding in one hand the highest ring A, and raising 
the ring B with the other, if the ring A be dropped it will 
appear to fall through the ring C, and so through the 
remaining rings, until it reaches the bottom of the chain. 
The fall of the ring is really an impossibility, and is only 

THE Macic CHAIN. 

an optical illusion. In raising the right chain the rings 
are in some measure turned, and the movement is trans- 
mitted from one ring to the other, so that the first one 
seems to fall from the top to the bottom of the chain, 
when, in reality, each ring drops successively. The 
movements, however, are so rapid that the eye cannot 
follow them, and receives the impression that the same 
ring is descending throughout the chain. Fig. 2 is the 
plan of the two chains of which we have only shown 
one end. The chain, however, can be made of any 
length. 

SS 

THE VENOM OF SERPENTS; 
NATURE AND ITS ACTION. 

LAVERUNE has communicated to Cosmos an 
article on the venom of serpents, which calls for 

certain remarks. He states that ‘‘no serpent is large 
enough to devour a man, and that if serpents occasion 
so many deaths they are impelled neither by hunger nor 
by malice. They bite when they are surprised.” 

Now, leaving all doubtful stories out of the question, 
pythons and boas exceeding 30 ft. have certainly been 
captured; and if we consider their enormous muscular 

ITS 

power, we can scarcely doubt their ability to destroy a 
man. Waterton, in his ‘“ Essays,” tells us that when in 
Angustura a Spaniard showed him part of a serpent’s 
skin, “ which, judging from its amazing thickness, could 
not have been less than 7o ft. in length. The colonists 
have appropriately given to this serpent the name of 
matatoro, or bull-killer.” Making all due allowance for 
the fact that Waterton did not actually measure, but 
merely estimated the size of thisserpent, such a record, 
given by an experienced out-door naturalist, makes us 
doubt whether there may not exist larger specimens 
of serpents than have as yet been exhibited in our 
museums. 

Nor can we say that the venomous species never act 
on the offensive. More than 20,000 persons perish 
annually in India from the bite of the cobra and of the 
kerait (Bungarus ceruleus). 
Even in Europe the deaths from snake-bites are not 

trifling in number. Within six years M. Viand-Grand- 
Marais collected in the French departments La Loire 
and La Vendée 321 cases of the bites of vipers, of which 
sixty-two, or in round numbers one in five, proved fatal. 
With this proportion our own estimates, based on ob- 
servations in the south-east of Europe, will fairly agree. 
At the same time we must bear in mind that the stings 
and bites of all the less venomous animals are very much 
affected in their activity by the constitutional state of the 
sufferer. In this season two cases have been recorded 
in each of which a man died from the sting of a single 
wasp. 

The bite of the cobra is, however, hopelessly fatal 
even to the most healthy and vigorous man, unless the 
wound can be immediately cut out. The asp by means 
of which Cleopatra put an end to her life was a closely 
allied speeies, aja haje. At the time when Galen was 
studying in the school of Alexandria this serpent was 
used as the public executioner. The condemned 
criminal was bitten by an asp. This method was more 
certain, though less rapid, than the electric discharge now 
introduced in New York. 

The poison of serpents has been the subject of 
numerous investigatious, both biological and chemical. 
Inquirers have not been content to observe the effects of 
accidental bites, but ingenious experimentalists have 
collected the liquid from the fangs, and have sought to 
examine the mechanism of its action. In order to collect 
the poison certain physiologists have proposed to dose 
the serpent with chloroform and to extract the contents 
of the venom gland by pressure. This method is scarcely 
practical, as many of the serpents succumb to the effects 
of the anzesthetic vapour. The easiest method is that of 
Sen. De Lacerda. He coils cotton around a stiff rod, and 
incites the serpent to bite it between the grating of its 
cage. The cotton becomes charged with the venomous 
liquid, which can then be obtained by pressure. It is diluted 
with a little distilled water, and serves for experimental 
inoculations. If it is not wanted for immediate use it is 
preferable to keep the saturated cotton and to let it dry. 
If moistened with a few drops of water a long time 
after, it resumes all its virtues—or vices. Such a shred 
of cotton may thus be preserved in a ring, and may serve 
as the instrument of a “rapid and elegant” suicide. We 
query both the rapidity and the elegance. The soluble 
cyanides are far more rapid, and as for the “elegance” 
of this method of death, our readers may judge from the 
description of the symptoms which follow the bite of a 
death-snake. The method which M. Leverune describes 
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—we will not say reeommends—is to bite the lip, and 
apply this murderous shred of cotton to the wound. 

The venom, thus collected, is an article of commerce, 
and is used, we believe, successfully in treating the 
malignant fevers of tropical climates. Like many 
other products, it is not only sophisticated, but even 
counterfeited altogether. An eminent firm is said to 
have sold to a distinguished chemist, at a very high price, 
a quantity of alleged cobra venom which on examination 
proved to be merely distilled water mixed with a little 
gum. 

“To whatever species it belongs,” says M. Leverune, 
“the poison possesses approximately the same proper- 
ties.” This assertion we cannot accept without further 
evidence, since the effects of the bite of different serpents 
seem to vary, not merely in intensity, but in quality. It 
is a ropy liquid of a yellowish colour. If examined with 
the microscope it is found to contain numerous organised 
particles, micrococci or microzymas. But these micro- 
bian elements are not the active principle of the venom. 
If heated to 230 degs.—257 degs. F.—it retains all its 
virtues. If inoculated it does not reproduce itself, and it 
cannot be cultivated. It is, therefore, not. a virus like 
the poisons of zymotic diseases. 

Prince Lucien Bonaparte isolated from the venom of 
the viper a proximate principle which he called uiperine. 
Mitchell has discovered the same principle in the venom 
of the rattle-snake, and has named it crotaline. Crota- 
line and viperine produce the same effects as the 
liquids from which they were extracted. If mixed with 
alcohol, ammonia, potassa, tannin, or iodine, they retain 
all their activity. 

Iodine certainly diminishes the local affections, but the 
general effects remain the same. This explains the 
inefficacy of counter-poisons. 

It must here be remarked that chloride of platinum 
if added to the venom of the cobra in a concentrated 
state destroys its virulence. But if the poison be intro- 
duced into the blood, and the remedy be then applied, it 
is useless, because it is too much diluted by the blood 
to exert its efficacy. Moreover, it is unable to overtake 
the poison if the latter has the start. The fact that 
serpent-poisons are not ferments, like disease-germs, 
explains that germicides, such as phenol, salicylic acid, 
etc., are useless. 

Dr. Winter Blythe discovered in the poison of the 
cobra a principle to which he gave the name cobric acid. 
But the deadly secretion is now admitted to be very 
complex. 

Armand Gautier considers the action of snake-venoms 
similar to that of the ptomaines, or putrefactive alkalvuids, 
whose effects are analogous. It is known that under 
certain conditions the albumenoid molecule is split up 
with a production of alkaloids, for the most part poisonous. 
These alkaloids, produced in dead bodies, are known as 
ptomaines, But the living body produces similar bodies, 
the leukomaines, the residues of nutrition, which are 
eliminated by different channels. The production of 
poison is one of the general functions of the living cell, 
even when its life is not modified by extra-physiological 
or morbid causes. 

In serpents this function is especially committed to 
certain cells, and thus contributes to secure the life of 
the species, 

The venom of serpents is in some degree analogous to 
the saliva and the pancreatic secretion. But these 
analogies are superficial. Sen, De Lacerda even thinks 
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that it assists in digestion. He injected the pancreatic 
liquid of venomous serpents into the saphene vein of 
dogs, which quickly fell victims. This experiment is 
not conclusive. It results from the researches of Béchamp 
that the microzymas of the pancreas of various animals 
are fatal if injected into the veins. The digestive 
action of the venom has no cause for existence, since 
the salivary glands and the pancreas exist in all ser- 
pents, whether venomous or not, and suffice for this 
function. 

Viaud-Grand-Marais has 
symptoms of snake-poisoning. 
primary, secondary, and tertiary. 

The primary results are pain—often very acute—and 
swelling. The part wounded becomes livid and grows 
cold. Then, if the case be severe, the swelling extends 
along the limb; then occurs an indescribable state of 
depression, accompanied with vomiting. The pulse and 
the respiration become slow, the extremities grow cold, 
the body is covered with a cold sweat, and the patient 
dies more or less rapidly after several fainting-fits. 
These states may follow each other very rapidly; the 
primary and secondary symptoms are blended together, 
and in a few hours all is over. 

In other cases pulmonary congestion and paralysis 
succeed, and may last for months. Sometimes there 
remain very durable traces of the pcisoning. This is 
what Viaud-Grand-Marais calls the tertiary effects. There 
is sometimes a periodical return of pain and swelling 
on the anniversary of the day when the wound was 
received. 

Concerning the remedial treatment little can be said, as 
in case of the more deadly species instant amputation of 
the part bitten is the only safeguard. Partial success 
has been attained by keeping up artificial respiration. 
Some cases of the bite of the rattlesnake and of the puff- 
adder are said to have been cured by administering 
large doses of alcohol and keeping the patient constantly 
in motion. Ammonia injected and applied to the 
wound is said to have proved successful in Australia. 
The injection of permanganate of potash is recommended 
by Lacerda, in accordance with experiments performed 
in Brazil (with the labarra?) and in Africa with the 
horned viper (cerastes). But there is no instance on 
record of its proving of any value in case of the bite of 
a cobra, a hamadryad, or a kerait. Couty has thrown 
considerable doubt on the experiments of Lacerda. The 
natives of countries inhabited by death-snakes do not 
seem to have any remedies upon which they rely. If 
bitten they generally lie down and await their end in 
fatalistic apathy. 

In certain parts of Southern France the country people 
treat the bite of a viper by rubbing the wound with any 
three herbs, no matter what, if only they are of different 
species ! 

The question may be asked, How, on the principle of 
natural selection, have certain serpents been able to 
develop a power of poisoning so far in excess of their 
needs? The bite of the cobra is fatal to a man, but the 
serpent cannot swallow its victim. Moreover, the person 
bitten has ample time to kill his assailant, so that the 
poison is of little service as a defensive weapon. 

— SaaS 
Tue IpenTiTy or THE Native AMERICAN AND Mon- 

GOLIAN Races.—Dr. H. Ten Kate (Science) writes in 
reply to Dr. D. G. Brinton, who recently denied the 
Mongolian affinities of the American race, 

carefully described the 
He divides them into 
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Watural BWistory, 

THE ALBATROSS. 

Tue albatross (Diomedea), the largest and strongest of 
the petrel group, belongs to the family of Longipennate, 
or long-winged birds; order, WNafatores. Its name 
Diomedea, assigned to it by Linnzeus, is said to bear 
reference to the mythical metamorphosis of the com- 
panions of the old Greek warrior Diomedes into birds. 
Its popular name of albatross is a corruption of the 
Portuguese ‘“‘alcatraz,” a word applied by the early 
navigators of that nation to cormorants and large sea 
birds generally. The albatross is an inhabitant of high 
southern latitudes, but it frequently visits Behring’s 
Straits and the vicinity of Kamtschatka, particularly the 
Kurile Isles, the Bay of Pentschinensi, and the Inner 
Sea, attracted thither by large shoals of migratory fish. 
Its chief home, however, is in the Southern Seas, and it 
breeds principally on the lofty cliffs of Tristan d’Acunha, 
in the South Atlantic Ocean, the Crozette Islands, 
Marion Islands, etc., flocking in great numbers round 
the Cape of Good Hope, where the sailors know them 
under the name of “ Cape sheep.” During the breeding 
season, which in the Southern hemisphere is about 
September, these birds assemble in considerable num- 
bers in their favourite haunts, which then present a 
rather impressive appearance to the chance human 
observer. Mr. Earl gives the following description of a 
visit to one of these homes of the albatross:—‘‘A 
death-like stillness prevailed in these high regions, and 
to my ear our voices had a strange unnatural echo, and 
I fancied our forms appeared gigantic, while the air was 
piercingly cold. The prospect was altogether sublime, 
and filled the mind with awe. The huge albatrosses here 
appeared to dread no interloper or enemy, for their 
young were on the ground completely uncovered, and 
the old ones were stalking calmly round them. They 
lay but one egg on the ground, where they make a kind 
of nest by scraping the earth round it. The young is 
entirely white, and is covered with a woolly down, 
which is very beautiful. As we approached they 
snapped their beaks with very quick motion, making a 
great noise... . I again visited the mountain about 
five months afterwards, when I found the young 
albatrosses ‘ill sitting in their nests as if they had 
never moved away from them.” The rough nests of 
which Mr. Earl speaks are probably those of the wander- 
ing albatross (Diomedea esculans). The sooty albatross 
(D. fulginosa) bestows rather more care upon the con- 
struction of its nest, which is formed of a pile of mud 
some five or six inches high, with a depression on the 
top, while that of the yellow-beaked albatross (D. 
chlororhynchus) is, comparatively speaking, quite an 
elaborate affair, the mud at least a foot high, smoothly 
rounded, with a well-defined hollow at the top, and a 
little trench all round the base. All these species seem 
equally indifferent to the presence of human beings in 
their homes, and manifest but little irritation even when 
kicked aside or knocked off their nests, although 
occaSionally one of less placid temperament than the 
rest may retaliate by squirting oil out of its beak on to 
the clothes of the intruder. The parent birds seem to 
shave a large supply of this oil, and are said to some- 
times feed their young with it. The eggs are about four 
inches long, and according to Sir James Clark Ross are 
esteemed great delicacies by the seal hunters in the 
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Southern seas, who also pronounce the young birds 
delicious, which latter, however, would seem to be some- 
what of an Esquimaux taste. The flesh of the older 
birds is distinctly unpalatable; it can only be rendered 
eatable by being laid in salt for a long time, and then 
boiling it with some piquant flavouring. 

The plumage of the albatross is usually all white, 
save the wing-feathers, and some transverse bands 
across the back; its flesh-coloured feet are short and 
webbed ; its yellow beak very strong and hard, as long 
as the whole head, and straight, save at the extremity, 
where it suddenly curves. The upper mandible is 
deeply furrowed, and the nostrils are placed laterally in 
the roll of the furrows. On examination of the skull of 
an albatross, a deep cavity is found just above the eyes, 
which during life contains a gland, whose use and pur- 
poses are still somewhat dubious. Dr. Bennet, after 
carefully dissecting several of these glands, announced 
thatjthey were “formed of a hard granular substance 
of a pale colour, consisting of numerous distinct oval 
bodies, jand on being cut are found abundantly 

ALBATROSS. 

(From an instantaneous photograph taken by Mr, McDougall, ot 
Invercargill, N.Z.) 

nourished with blood vessels. The nerves supplying 
them come from the minute foramina seen on the floor 
of the cavity, and are distributed in and about the sub- 
stance of the gland.” The body of this bird is bulky, 
and averages about four feet in length, the total weight 
of the bird varying from twelve or fifteen, to sometimes 
as much as twenty-eight pounds. The chief feature of 
the albatross, however, lies in the immense spread of its 
narrow powerful wings. Foster estimates this alar 
extent at ten feet, Captain Cook thought eleven feet a 
fair average, Parker measured an albatross eleven feet 
seven inches across, while a specimen in the Leverian 
Museum measured thirteen feet. The list is crowned 
by the bird mentioned by both Ives and Parker Gill- 
more, which was shot off the Cape of Good Hope, and 
which measured no less than seventeen feet from the 
tip of one wing to the tip of the other. These great 
wings have about forty secondary quills, and the bones 

| are perfectly hollow, andas the whole surface of the body 
is covered with innumerable air-cells, capable of volun_ 
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tary inflation and diminution, the bird is thus rendered 
capable of a sustained and buoyant flight unequalled by 
that of any other living bird. The albatross is widely 
renowned for the grace and elegance of its flight, afford- 
ing, as it sails majestically along, with wings. outspread 
and motionless, and with its graceful head bending 
slightly from side to side to steer its course, a striking 
illustration of the “beauty of strength.’ It possesses 

‘an unrivalled power of “sailing” for a considerable 
time with no impetus but its own momentum. The 
stormy petrel, strong in the wing though it be, never 
sails at all, and even the night-hawk and other strong- 
winged birds can only do so for some five or ten 
minutes, but the albatross can sail without a single 
movement of its wings for upwards of an hour. Captain 
Hutton suggests in explanation that its shape, especially 
when the neck is stretched out, bears a close resem- 
blance to Newton’s “solid of least resistance,’ and that 
it steers itself carefully to avoid meeting any resistance 
from contrary currents; but the fact that the albatross 
can sail against the wind as well as before it, renders the 
latter theory somewhat unsound, These birds frequently 
follow passing vessels for the sake of any chance food 
that may be thrown overboard, or, as Figuier believes, 
because the agitation of the ship’s track brings to the 
surface various forms of marine life which form the 
bird’s favourite food. Be that as it may, navigators in 
the Antarctic Seas, where the nights are never dark 
enough to interrupt observations, assert that the same 
flock of albatrosses will sometimes accompany a ship 
for many successive days, without exhibiting the 
slightest sign of fatigue and without any perceptible 
relaxation in the strength and evenness of their flight. 
It was once an article of faith among sailors that the 
albatross always slept on the wing, poised, like 
Mahomet’s coffin, midway ’twixt heaven and earth, 
a fanciful conceit which the poet Moore refers to in his 
“Fire Worshippers,” — 

“The ruined tower tower'd so high 
That oft the sleeping albatross 

Struck the wild ruins with her wing, 
And from her cloud-rock’d slumbering 

Started—to find man’s dwelling there, 
Tn her own silent fields of air.” 

As a matter of fact, we believe that the monarch of 
sea-birds, when far out at sea, seeks his well-earned 
repose on the surface of the ocean, riding on the crest 
of the waves-with his head under his wing, and often so 
oblivious of the watery world around him, that sailors 
sometimes stealthily approach a sleeping albatross armed 
with boat-hooks or harpoons, and succeed in capturing | 
the unwary bird. Fishing for albatrosses—strange though 
old Isaak Walton might have thought it, to hear of angling 
for winged and feathered prey—is an amusement often 
resorted to to enliven the dull monotony of life in those 
unexciting seas. The albatross must plead guilty to 
the charge of unbridled gluttony and voracity, and its 
indulgence of its undiscriminating appetite often ensnares 
it to its destruction. Small shell-fish and fish spawn are 
supposed to be the staple article of its diet, but large fish 
and animal refuse of all kinds are greedily snapped up, 
and, justly or injustly, it is even accused of assisting at 
the happy despatch of one of its dead brethren, with no 
apparent qualms of conscience at its cannibalistic conduct. 
Thus it may easily be imagined that fishing for alba- 
trosses makes far less demand upon one’s patience and 
perseverance than any other branch of piscatorial sport, 
for the line being well baited with a good-sized lump of 

blubber, down swoops the hungry bird, and the bait 
instantly disappears. It is one thing, however, to 
induce an albatross to swallow the bait, and quite another 
to “land” him safely. Sometimes he takes to flightand 
soars aloft, when he has to be pulled in in kite-like 
fashion that calls forth no mean amount of muscular 
force in the fishermen’s arms, whilst at others he remains 
on the water, squaring his wings, and often breaking the 
line with his fierce struggle. No amount of experience, 
however, ever seems to instil the slightest caution into 
an albatross ; its size seems fairly balanced by its stupidity, 
and an albatross but just escaped from-the line will sail 
down again upon another piece of blubber without a 
trace of hesitation. Indeed, birds who have been actually 
captured and liberated again with ribbon round their 
necks to identify them, have sometimes been recaptured 
more than once by the very same crew. The morals 
of the albatross are unfortunately not on a par with its 
noble appearance. It is, as we have seen, both stupid 
and gluttonous, and in spite of its size and strength, it is 
cowardly to a degree. When beset by gulls or other 
small enemies, who invariably attack it under the body, 
its most vulnerable part, it never fairly shows fight, but 
either resorts to the simple expedient of diving under 
water and thus ridding itself of its assailants, or betakes 
itself forthwith to ignoble flight. Despite these unhercic 
qualities, however, the albatross was in olden time an 
object of almost supernatural veneration to the early ex- 
plorers of the Southern Seas, where it was often the 
only living thing to cheer their dreary solitude, and all 
lovers: of Samuel Coleridge will remember the weird 
description given to the spellbound wedding guest of 
the suffering and illhap of the man who 

i “«|-. with cruel blow did lay full low 
The harmless albatross,” 

the bird so loved by— 

“The Spirit who bideth by himself 
In the land of mist and snow.” 

In this prosaic nineteenth century, however, the albatross 
is no longer jealously guarded from harm as a bird of good 
omen, whose death will be followed by mystic and un- 
told woe, but is heedlessly shot and slain as opportunity 
offers ; by sailors, chiefly for the sake of its wings, which 
make imposing souvenirs de voyage for stay-at-home 
relatives, and by the natives of Kamtschatka for the 
sake of its intestines and its hollow wing-bones, the 
latter serving for pipe stems, and the former, well 
inflated, making excellent buoys for the rough Kamts- 
chatkan fishing: nets. 

British Wirp White Catrie.—According to the 
report of the British Association for the Advancement 
of Science recently issued, it would appear that there 
are only three herds of the ancient British wild cattle- 
now existing, which were originally enclosed on their 
own ground. These herds are: 1, Chartley Park, in 
Staffordshire, belonging to the Earl of Ferrers; 2, Chil- 
lingham, in Northumberland, belonging to the Earl of 
Tankerville ; and 3, Cadzow, in Lanarkshire, owned by the 
Duke of Hamilton. The Staffordshire herd is larger 
now than it has been for some years past. It contains 
nine bulls, twenty cows, and five bullocks, making a 
total of thirty-four head. Chartley Park is a wild tract 
of some 1,0co acresin extent, and remains in its original 
condition. Many naturalists from all parts of England 
come to visit these remnants of the past. An interesting 
suggestion is made by the Sectional Committee of the 
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British Association to the effect that if examples of each 
of the three remaining herds were brought together and 
allowed to interbreed, they would more nearly revert 
to the aboriginal wild type, and we should have a better 
idea of what they were formerly. It is supposed that 
the fact of the several herds being confined-to such a 
limited area as they now occupy, has caused them to 
become degenerated and somewhat smaller in size. 
The experiment, anyhow, is worthy of a trial. 

BREEDING Canary Birps.—This pursuit has become a 
business of some importance at Paris, and is conducted 
under the auspices of the Société Serinophile. On 
November 4th this society held its yearly exhibition of 
Dutch canaries. The competition took place in the 
Vautier Rooms, Avenue de Clichy. One hundred and 
fifteen Dutch canaries were exhibited in their cages, 
ai canged on tables covered with green cloth, and forty- 
four have received prizes. These birds are worth from 
3 to 500 francs each, and the members of the society 
rear more than 4,000 canaries annually. At Puteaux 
there are no fewer than 150 cultivators of chickweed for 
the use of these birds, and it is estimated that more than 
10,000 francs’ worth of this plant is sold daily in Paris. 

Tue Pracur or Mosouirors at Bompay.—A corre- 

' spondent of the Medical Press ascribes this plague with 
much probability to the existence of offensive swamps 
very near to the city. One of these is a stagnant lake of 
sewage “backed up by heaps of town-sweepings.” It is 
expected that mosquitoes will not be the only result 
of this shameful neglect. The Bombay Natural History 
Society applied for the use of the waste and marshy 
ground at the foot of the Chompathy, intending to drain 
and reclaim it and convert it into a zoological garden, but 
their request was refused, 

Tue Sotom anp 1Ts Propuctrs.—The attacks of the 
phylloxera upon the vine have not merely affected the 
supplies of grapes, of wine, and of raisins, but they 
threaten a scarcity of two products of great importance 
in the arts, tartaric acid and cream of tartar, the com- 
mercial supplies of which are entirely drawn from the 
grape. It is therefore very satisfactory to find that the 
solom (Dialium nitidum), an African tree, contains in its 
fruits both free tartaric acid and cream of tartar (potas- 
sium bitartrate), unmixed with any other acid. 

Tue STAR-FISH AND Its DEPREDATIONS —On the coasts 
of New England the star-fish are estimated to destroy 
several hundred thousand dollars’ worth of oysters every 
year. These pests cannot live in fresh or brackish 

| waters, and hence they do not infest the oyster-beds of 
Chesapeake Bay. Ina great flood which took place in 
Rhode Island in the spring of 1886 an immense volume 
of water found its way into Narragansett Bay, and 
freshened the water to such an extent that all the star- 
fishes perished. en 

Tue Unitep States FisuEry Commission.—Accord- 

ing to Science, the problem of restocking the coast of 
New England with in shore cod has been definitely solved. 
It is only a question of time before cod-fish can be made 
more plentiful on the New England coast than they were 
years ago, and a lost industry restored that will be 
worth millions of dollars to that section of the country. ocean. 

THE BANDAI-SAN ERUPTION. 

aN CORRESPONDENT of the J7imes gives the follow- 
ing account of the results of the investigations made, 

by Professor Sekiya, a young seismologist already 
known to the world, and Mr. Y. Kikuchi, a geologist— 
both of the Imperial University—into this eruption, 
which formed the subject of a paper read by the former 
before the Seismological Society of Japan on Octo- 
ber 11th :— 

Sho-Bandai-san, the peak that was destroyed on the 
15th July, is, or was, one of a group of four conical 
mountains, known collectively as Bandai-san, forming 
the walls of an old elevated crater basin, and rising to a 
height of some 6,000 ft. above the sea. Stratified vol- 
canic rocks, of the most part gneiss and andesite, form 
the bulk of this mountain mass, and are mainly dis- 
posed in six great layers, the fruits of as many succes- 
sive eruptions. Lava, apparently of prehistoric date, 
is found on the slopes. But, though Japanese records 
often speak of fire and smoke and poisonous vapours 
issuing from Bandai-san, the latest known active erup- 
tion took place 1,081 years ago, and all that remained 
to warrant the mountain’s retention in the list of live 
voleanoes were a few solfafara in and near the old 
crater, Numanotaira, which from time immemorial have 
given off steam. On the morning of the 15th of July, 
however, this condition of tranquility was suddenly and 
violently disturbed. Soon after the mild preliminary 
earthquake, which took place at about half-past seven, 
there came a second and prolonged shock of fearful 
intensity. Then, while the ground in the whole region 
was still heaving and groaning and making the houses 
rock, a dense black column was shot forth from Sho- 
Bandai-san to a height of some 4,000 {t. During the 
next minute there were fifteen or twenty repetitions of 
this phenomenon, all of them accompanied by horrible 
and tremendous noises. In the last of them, the 
ejectamenta took a course highly inclined to the vertical. 
Zigzag flashes of lightning, resulting from the electricity 
generated by the steam explosions, were seen to shoot 
forth from the ascending columns. Then, for another 
half-hour, the thunders of minor explosions were heard at 
frequent intervals. Meanwhile, the lighter particles of 
the black columins, consisting of mingled steam and dust, 
rose steadily upward, attaining an altitude of some 12,000 
or 15,000 feet above the volcano, and spreading out into 
a vast cloud like an open umbrella in shape, which 
shrouded the earth beneath it in midnight darkness, until 
dispersed and wafted away by the north-v esterly wind. 
From this cloud descended the shower of blue-gray ash, 
so-called, which has been mentioned in every account of 
the catastrophe—in reality, volcanic dust or powder 
(augite-andesite), caused by the violent mechanical disin- 
tegration of ejected rocks, hurled swiftly through the air 
after having been rendered brittle and soft by the action 
of steam and gases. Highly heated itself, and mingling 
with the condensing steam, it assumed a fine granular 
shape and fell on the adjacent country in a solid, 
scalding rain, which caused shocking injuries to many 
individuals and clothed the ground with a hot mantle on 
which it was difficult and painful to walk. On the map 
this dust-strewn region has the shape of a half-open fan, 
and covers 1,040 square miles of land area, attaining at 
the Pacific shore, 62 miles from the volcano, a breadth 
of some 41 miles, and spreading yet farther over the 

About six inches deep at and near its origin, the 



555 SCIENTIFIC NEWS. [Nov. 30, 1888. 

layer gradually diminished in thickness, till at the coast 
it was a barely perceptible film. The noises of the ex- 
plosions were heard some thirty miles to windward of 
Bandai-san, and 62 miles to leeward. But the earth- 
quake which preceded and attended the outburst, though 
so prolonged and terrible in intensity, was, strange to 
say, not felt beyond a radius of thirty miles from the 
volcano—a fact accounted for by Messrs. Sekiya and 
Kikuchi on the ground that the seat of violent action was, 
doubtless, but a little way below the earth’s surface, if, 
indeed, not above the mean periphery and in the bowels 
of the mountain itself. Steam—a well-known and 
powerful cause of seismic phenomena—was, as has been 
already indicated, the agent of the explosions. The great 
volumes of steam that must be generated whenever, from 
any cause, subterranean waters are brought into contact 
with the molten interior, expand and fill up the rock- 
fissures. If not deep enough down, or if lacking suffi- 
cient pressure and volume to break through the superin- 
cumbent masses, such ebullitions, though they may 
wrench and strain and tear the earth’s crust internally, 
are yet hopelessly imprisoned, and can only produce on 
the surface the phenomeraof earthquakes or minor seismic 
vibrations. But there are cases—happily none too 
common in this our day—when the pent-up vapour suc- 
ceeds in bursting open its prison roof along some line of 
least resistance and working havoc on a prodigious scale. 
Of such was the explosion which lately rent Sho- 
Bandai-san in twain. 

Besides the lighter erupted matter, whose nature and 
behaviour have been sketched above, there was the solid 
body of the peak itself, which, tossed in gigantic masses 
high into the air, fell upon the slcpes and glens, and, 
rushing down them with fearful velocity until brought to 
rest on level or nearly level ground or by impassable 
obstacles, buried twenty-seven square miles of country 
fathoms deep in debris, in the short space of about ten 
minutes from the first explosion, One of the toughest 
of the many problems which beset the Japanese investi- 
gators was that of accounting for the wonderful and 
apparently eccentric fashion in which this mighty volume 
of matter had been propagated and disposed. Per- 
severing examinations, however, soon brought them to 
intelligent conclusions; and these were confirmed 
before the very eyes of Professor Sekiya by an occur- 
rence which, though doubtless gratifying to that ardent 
seismologist, was not, as he drily remarked, a particu- 
larly comfortable incident of asolitary ramble. One day, 
while he was at work in the crater, a huge slice of the 
precipitous rear-wall that had been bared by the explo- 
sions fell of a sudden, quite near to but happily clear of 
him, and crashed with a tremendous uproar down the 
steep mountain side. This slab was about 1,000 feet 
high and of considerable thickness. He witnessed its 
fall and its long descent. He saw how the great masses 
of earth and rock were shattered as they fell, and broken 
up into bits ever growing smaller as the velocity and the 
distance increased and as the fragments were dashed 
against one another and against obstacles in their way, 
until they finally lost cohesion, and were reduced to a 
pulverised, almost impalpable state, not very different 
from that of sand. The behaviour of the mass now re- 
sembled the rush of a headlong torrent. Tough boulders, 
able to survive the ordeal, were of course mixed with 
the finer matter, and great rock masses from 20 to 30 
feet in diameter were floated down on the surface. But, 
as a whole, the movement approximated to that of a fluid. 

No words, says the Professor, can describe the “ fierc: 
ness and force” of that magnificent and impetuous dow) 
pour—its mad surgings this way and that, and the bol 
leaps with which it would now and then bound over lo: 
hills that hindered its progress, and shot onward dow 
the neighbouring depression. Similar, though on a vast) 
greater scale, must have been the awful avalanchc- 
which darted down from Sho-Bandai-san in two pri 
cipal streams on the fatal morning of the 15th of Jul 
These, it is now known, dashed over hills and ridg « 
fully too feet in height, and Professor Sekiya’s estima - 
that they must have attained a velocity of nearly 50 mil 
an hour sufficiently accounts for the swiftness of fl 
fate that befel the doomed peasantry in the uplands ar” 
valleys below. A part, doubtless, of the descendir ~ 
matter, mingling with the waters of ponds and lakes © 
its course, became a kind of mud, and may have bee 
thus assisted in its flow; while that which reached t 
Nagase river and swallowed upso many of the Nagasa 
villagers, acquired the consistency of a paste. But by { 
the greater volume was never moistened, and must ha 
derived its fiuid or semi-fluid properties from a raf 
process of pulverisation, after the manner witnessed 
Professor Sekiya. 

As for the crater, the researches conducted by 1 
Japanese explorers now assigned to the disrupted mat. 
dimensions far in excess of all previous estimates. 
form, the crater-bed is roughly that of a horseshoe, op: 
ing northward, and inclined slightly down from the ap- 
to the mouth, where it is nearly 1°5 mile wide. 
whole area is about 950 acres. Round the crown of 
shoe is a nearly vertical wall, 1,660 feet high, in front 
which everything has been blown away. But the px 
itself, which was 540 feet higher than the summit of 
crown, lay within the now empty space. Thus, the th 
greatest dimensions of this gigantic projectile were, 
spectively, about 2,200, 7,500, and 7,800 feet. From th 
and other particulars it has been possible to estimate v 
approximately both the volume and weight of the + 
rupted matter. In my former narrative I ventured 
the statement that, assuming the mean depth of de 
over the buried area to be 15 feet, its weight would 
be less than 70c millions of tons. I added, however, t 
this depth was probably far short of thetruth. It pro 
to be only about one-fourth of the truth. No fewer t! + 
1,587 millions of cubic yards, weighing 2,880 millions 
tons, and spread over 27 square miles of country to 
average depth of 57 feet, are the approximate figu 
with which to estimate the power exerted in this la 
manifestation of plutonic energy. A great fissure, doi 
less corresponding with the original line of least resistal 
runsthrough the crater from its vertex nearly to its mo} 
It is marked by a long range of steamjets, large 
small, which puff and hiss forth immense volumes 
white, pungent vapours. But Bandai-san is now } 
fectly at rest. Delicate tromometers fail to detect 
faintest throb upon its surface. Only that row of | 

remains to tell of the fever that rages far beneath. 
The terrible coups de vent that accompanied the 

plosions, and wrought such havoc in the forests 
villages, were, of course, corresponding phenomenz 
those which break windows and lay low the grass | 
plants at the firing of ordnance forged by men. 
difference was one of degree only, though some ide: 
its vastness may be gathered from the fact that in ' 
case villages many miles from the scene were liter: 
wrecked, while in the forests near the crater hundr- 
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of trees, three er four feet in diameter, were laid 
prostrate on che ground. Suddenness, from first to last, 
characterised the whole of this remarkable phenomenon. 
There had been slight shocks of earthquake on the 8th, 
gth, roth, and 13th; also a moisentary spasm at about 
seven o'clock on the morning of the eruption, so feeble, 
however, that many persons failed to notice it. Strange 
rumblings, taken for distant thunder, were heard in the 
mountains sock-after seven. But of palpable warning 
there was virtually none, with, perhaps, the bare ex- 
ception that animuls in the neighbourhood are said to 
have shown signs of uneasiness and fear just before the 
outburst. That animals are highly susceptibe to minute 
tremors of the ground is a well-established fact ; and, 
as the earth in the vicinity must have been more or less 
affected before such an explosion as that of Bandai-san, 
it is quite conceivable that there may have been a suc- 
cession of microseisms perceptible only to the delicate 
senses of quadrupeds and other dumb creatures. Well- 
waters are said to have diminished in some places be- 
fore the eruption occurred. But neither before nor after 
did the large Lake Inawashiro, to the south of the 
volcano, give any sign of being affected by it. And, 
generally, it must be owned that the Bandai-san catas- 
trophe and the phenomena preceding it have not brought 
us any nearer than we were before to the power of 
saying when—or even where—volcanic mountains may 

be expected to give vent to their hidden fury. 

SSS _ 

IW eviews, 

Handbook of Sydney. For the Use of the Members of 
the Australasian Association for the Advancement of 

Science. Edited by W.M. Hamlet, F.I.C., F.C.S., 
Government Analyst. Sydney: Turner and Hen- 
derson. 

Although this little book did not reach us until after 
the first meeting of the Australasian Association was 
over, it yet possesses a permanent interest as a com- 
pendium of the natural history—taking the term in its 
widest sense—of the Sydney district. 

After an Introduction by the editor, dwelling on the 
topography of Sydney and the picturesque character of 
its harbour and vicinity, we find an essay on the climate 
by Professor H. C. Russell, Esq., B.A., F.R.S., the 
Government Astronomer. The temperature is decidedly 
lower than we might expect from the latitude. The 
mean temperature in the shade is only 62° Fahr., which 
is not greater than that of Toulon or Barcelona. But 
the summer of Sydney averages only 71°, and the 
winter 54°, whilst that of Toulon reaches a mean of 75° 
in summer, and falls to 483° in winter. In the interior 
of the country the mean summer temperature is 66°, 
running up to 120° F. in the shade. 

The average rainfall at Sydney is 50 inches, and the 
average number of days on which rain falls is 152. 
Further inland the rainfall decreases rapidly, being only 
38 inches at Paramatta. 

The account of the geology of the district, by C. S. 
Wilkinson, F.G.S., the Government Geologist, brings to 
fight the fact that in the Pleistocene period the rainfall 
must have been more considerable than it is now, and 
that the climate must have been more favourable for 
the continuous growth of a luxuriant vegetation. 

Professor J. H. Maiden, F.G.S., the Curator of the 
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Technological Museum, furnishes a very interesting 
account of the botany of the region. He notes the 
deplorable fact that ‘‘ no instinct of pioneering man seems 
to be stronger than his love of felling trees.” Hence, in 
the neighbourhood of Sydney the native flora is becom- 
ing sadly restricted. 

The mammalia of New South Wales are described by 
Dr. G. Bennett, F.L.S. With the exception of the Mono- 
tremata, forming as they do a transition between mam- 
mals and reptiles, they are not very interesting. 

One of the few animal nuisances in Australia is the 
flying fox (Pleropus poliocephalus), a fruit-eating bat, 
which is very destructive in orchards. 

The birds of Australia are overlooked in this manual, 
a fact greatly to be regretted. 

The marine fauna, described here by Dr. W. A. 
Haswell, F.L.S., is extremely rich. It is much to be 
regretted that the Aquarium, founded by the exertions of 
the late Miclucho Maclay, has been allowed to collapse. 
This establishment, like those of Naples, Hoboken, etc., 
and unlike every aquarium in England, save that newly 
founded at Plymouth, was a place for genuine scientific 
research. 

The insects of the Sydney district are well described by 
A. Sidney Olliff, F.E.S., of the Australian Museum. This 
writer notes the affinity which exists between the fauna 
of Australia and that of the western coast of South 
America. The paucity of species of butterflies—only 
320 known species in so vast and so sunny a country as 
Australia—is something remarkable. Three species of 
Papilio occupy themselves with damaging the orange 
orchards. 

The Hymenoptera, the Orthcptera, and the Diptera of 
Australia are not sufficiently known to be summarised. 

From this little handbook it will be seen that an 
immensity of work remains to be done in Australia. We 
hope that the new Association for the Advancement of 
Science will, in the language of a homely old proverb, 
‘“‘do the next thing,” that is the work which can only be 
done in Australia, and not waste its time and its energies 
upon subjects which can quite as well be studied in 
Europe. 

An Essay on Cramming. By Robert W. Davey and R. 
H. Thompson. London: John Walker and Co. 

Among our many national peculiarities one of the most 
striking and perhaps the most unfortunate relates to our 
system of education. Every one knows that, according to 
a scheme primarily imported from China, we treat exami- 
nations not as a test of the progress made by any student, 
but as the main object of education. We hear constantly 
of students preparing for some particular examination, 
and passing it or failing so to do. We constantly meet 
with elementary treatises in different branches of science 
written avowedly in reference to some particular exami- 
nation, and we have a numerous and highly paid class 
of examiners. Until lately the public flattered itself that 
all this was as it should be; that if a man had passed 
such an ordeal he must be competent and conversely that 
if he failed he must be ignorant. 

From this dream we are beginning to awake. Noless 
eminent an authority than Professor Huxley told us a 
few years back that in these days we study not to know, 
but to ‘‘ pass,” the consequence being that we pass and 
don’t know! This saying has been found to be true. 
Almost all men of eminence in science endorse it, and 
admit that a man may have passed a brilliant examination, 
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say in chemistry, and yet be utterly incapable of extend- 
ing the boundaries of chemical science, or of effecting any 
useful application of its truths. He may be, in fact, im- 
potent alike theoretically and practically. On the other 
hand, men who have done great things, who have con- 
ducted important researches, and have become renowned 
as discoverers, admit frankly that they could not pass an 
examination in their own memoirs. 

Nor is this surprising. Examinations, however fairly 
and ably conducted, can test merely a man’s power of 
appropriating and remembering the results of others. 
They can throw no light on his mental resources, his 
suggestiveness, his ability to carry on successfully the 
inductive process. In other words, examinations pick out 
the brass and reject the gold. For what we want are 
discoverers and inventors, not mere walking vade- 
mecums who can talk glibly about some science, but can 
do nothing in it. Of course, those who might confess 
“ye know that by this craft we have our wealth ” do not 
see these alarming truths. But there is still a “lower 
depth.” Misleading as is examinationism, “ pure, simple” 
competitive examination is worse. This system was 
adopted some time ago as the only key to minor 
appointments, civil and military, in the service of the 
State. The motive for the change was not the honest 
desire to secure the best men for the public service, but 
a wish to diminish the influence of the upper classes. 
Whether this wish was justifiable or not is a question 
which it is not within our scope to discuss. But we may 
certainly say that this diminution of aristocratic influence 
is being bought far too dearly. In order to secure very 
mediocre men we submit an increasing part of our youth 
to an ordeal from which, whether successful or unsuc- 
cessful, they emerge with unfeebled vitality. 

So severe are the examinations, so irrelevantly ex- 
tensive, that to pass almost necessitates the employment 
of a professional “crammer.” This crammer is one 
who, by careful and constant scrutiny of the examination- 
papers and of the idiosyncrasies of examiners, can give 
an approximate forecast of what questions will be put, or 
at least what phase of any subject will be brought into 
prominence. 

Thus, one examiner never repeats a question which 
he has ever put before; another constantly revolves ina 
narrow circle of questions, which may consequently be 
expected to recur periodically. One fixes his attention 
mainly upon the fundamental theories of a science ; 
another confines himself to facts, a third to recent dis- 
coveries, and a fourth to practical applications. One 
has peculiar catches and traps against which the 
student can be warned. In short, a clever crammer— 
and without great cleverness no crammer can survive— 
can always tell his pupils what part of any subject they 
must carefully get up, or what parts they may safely 
neglect. Hence such pupils have an immense advantage 
over competitors who have carefully worked up the whole 
of the subject. 

This at first sight may seem an evil. So, in one sense, 
it is; but the sin lies not with the crammer, but with the 
examiners and with the pedantic legislators who have 
called them into being. It is an awful fact that of the 
successful candidates for the India Civil Service a con- 
siderable proportion are found to be incapacitated by 
morbus Brightii, a consequence of severe brain-work 
under the pressure of anxiety. 
We can recommend the pamphlet before us to our 

readers. It cannot fail to set them thinking 
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Abstracts 
of Papers, Wectures, etc, 

ROYAL SOCIETY. 

Art the meeting on November 15th a paper on“ Comb: 
tion in Dried Oxygen,” by Mr. H. Brereton Baker, D.’ 
wich College, late Scholar of Balliol College, Oxfo:# 
was communicated by Professor H. B. Dixon, F.R.S. 

In 1884 some preliminary experiments, published 
the “ Journal of the Chemical Society,” convinced me t 
moisture exerted an important influence on the comb 
tion of carbon. Since that time experiments have be 
made, not only with that element but with several othe «. 
and the same influence seems to be exerted on the cc 
bustion of some, while no such influence could 
detected in the case of other elements. It was discove 
very early in the investigation that hydrogen, both f 
and combined, aided the union of carbon with dr 
oxygen, and therefore for the new experiments on t 
and other elements, special attention was devoted to tk © 
purification from hydrogen. It was found that twc 
these elements, amorphous phosphorus and boron, h 
like carbon, a very great power of occluding hydrog 
To eliminate it, some of the elements were heated ii 
current of pure chlorine, while others were heatec 
sealed tubes with the chlorides of the elements, spe: 
precautions being taken to free the purified elements fr 
all traces of the agents used in their purification. Ini 
way the elements—carbon, sulphur, boron, and ph 
phorus, the latter in both red and yellow modificati 
—were found to have their combustion influenced by 
dryness of the oxygen. Some chemical union 1 
found to take place, the extent of which varied with 
dryness of the substances. In no case, however, dic 
manifest itself by flame. Ordinary phosphorus 1 
obtained so pure as: not to glow in the oxygen dried 
phosphorus pentoxide, though the pressure 1 
increased and diminished in every possible way. 
water was added, rapid combustion at once set in. 

The elements—selenium, tellurium, arsenic, and a: 
mony—were purified with as much care as \ 
expended on the elements mentioned above. Their cc 
bustion was, however, not found to be affected in ; 
way by the dryness of the gas. 

In the course of the investigation two facts were 
covered about the combustion: (i.) of amorphous pl os- 
phorus, and (ii.) carbon in oxygen. Amorphous pt 
phorus is generally regarded as being incapable of t 
combustion. It is asserted that before amorphous pt 
phorus can be heated to its kindling point, it chan 
into ordinary phosphorus, which then burns. This | 4s 
been proved not to be the case. Amorphous phospho 
was heated in a current of nitrogen, free from trace 
oxygen, to 260°, 278°, and 300°, in three experime: ‘s, 
without undergoing any change to the ordinary modif « 
tion. If moist oxygen was substituted for the nitrog -, 
combustion took place at 260°. It seems, theref = 
probable that amorphous phosphorus undergoes a 1 uit 
combustion in oxygen without previous change to 
ordinary modification. 

With regard to the combustion of carbon, it has alw 4 
been a doubtful question which of the two oxides is : 
formed. Is carbon monoxide the first product, unc 
going further oxidation to the dioxide, or is carbon dio: 1« 
the first and only substance formed ? The problem se: + 



incapable of direct solution. It is, however, open to 
indirect attack. When carbon is heated in a current of 
partially dried oxygen, a slow combustion goes on, and, 
taough the oxygen is in excess, both oxides are produced. 
The amount of monoxide, however, is twenty times the 
‘mount of the dioxide. Experiments also show that this 
Occurs at temperatures at which dry carbon dioxide is 
not reduced by carbon. The carbon monoxide must, 
therefore, be produced by the direct union of its elements, 
its further oxidation being prevented by the dryness of 
the gases. Confirmatory experiments were performed 
in which carbon monoxide was found to be produced by 
the slow combustion of carbon ‘n air at 440°, a tempera- 
ture too low for the reduction of the dioxide by carbon. 
It is probable that the ordinary combustion of carbon 
goes on in two stages, that carbon monoxide is first pro- 
duced, and, if circumstances are favourable, this is fur- 
ther oxidised to carbon dioxide. 

LEEDS GEOLOGICAL ASSOCIATION. 

In his inaugural address, Mr. J. E. Bedford, F.G.S., gave 
an interesting account of Watural gas. He stated that 
the earliest record he could find of the discovery of 
natural gas in America was in Washington county, 
Pennsylvania, some sixty-five years ago. Some work- 
men were making a boring to obtain brine for the manu- 
facture of salt, when, after obtaining the brine, small 
quantities of the gas made their appearance, but not in 
such quantities as to excite curiosity or produce any 
unusual effects. But suddenly large quantities of the 
gas rushed out and obliged the men to leave off working. 
The old account says that ‘‘ the gas resembled hydrogen 
to all appearances, and that in effect it is similar to all 
that species of air that frequently collects in mines, known 
by the name of firedamp, which all chemists agree is 
hydrogen.” Then an account of an accident is given, 
which, igniting the gas, illumined the country for miles 
around. Still no value was attached to this gas, and for 
years it was allowed to escape into the atmosphere, until 
some ingenious individual conceived the idea of fixing 
pipes to the mouth of the well and conveying the gas to 
‘tke brine pans and boilers as fuel. From this time its 
€ dhomic value was recognised, and it is now used to a 
* ry large extent in many manufacturing districts, and 
¢ specially in Pittsburg. In this city it is used for a great 
“ariety of purposes, such as warming dwelling-houses, 
(soking purposes, heating steam boilers, fuel for blast 
furnaces, etc. The gas is under considerable pressure, 
and pipes of only moderate diameter are required to 
s ipply Jarge quantities of gas. For instance, a 40-horse 
‘ower boiler is supplied with gas by a 2-inch pipe, the 
548 valve, too, being only half-opened. When the boiler 
is sufficiently heated, and the supply of gas adjusted, 
then little further attention is required. Mr. Bedford 
then related an instance showing the great utility and 
economy of this gas as fuel. Messrs. Jones and Laughlin, 
of Pittsburg, have 72 steam boilers and go puddling fur- 
naces. They turn out per month about 5,900 tons of 
puddled iron, from Siemens and other furnaces 13,000 
tons, and of steel 7,300 tons. All this metal was reduced 
to bars, plates, etc., the steam to run the heavy machinery 
being produced by the gas-heated boilers. Before 
the use of gas fuel, the consumption of coal was over 
300,000 tons per annum. The whole of this vast 
establishment (where about 5,000 hauds are employed) 

the pressure on which is only about r lb. on the square 
inch. The pressure varies somewhat at times, but is 
under control. The entire concern has been run on a 
pressure of three ounces to the square inch, The won: 
derful heating power of this fuel is due to the fact that a 
very large percentage (in some cases nearly go per cent.) 
of it is hydrogen, and, as is known, a given weight of 
hydrogen will produce in burning three times as much 
heat as the same weight of carbon. The value of this 
fuel in establishments of this kind, in comparison with 
coal, is dependent upon the conditions under which the 
two fuels can be obtained. It is estimated, however, that 
there is an average saving of from 60 to 75 per cent., of 

which one half is represented by the cost of fuel, and as 
much more by the cost of labour and material. The re- 
markable purity of this gas is another important feature 
in its favour, and for this reason it is especially valuable 
in puddling furnaces, where the iron is very liable to be 
deteriorated by sulphur, etc., from inferior fuel. There 
are also large glassworks using this natural fuel, and the 
owners find that they produce better glass and with 
greater economy than with any other fuel. In fact, 
there is not a single manufacturing establishment in 
Pittsburg of any importance which now uses anything 
but natural gas as fuel. The number of private residents 
whoareusing this gas forcooking purposes and for heating 
their houses, is:very large and rapidly increasing. The 
supply of natural gas is derived from the Palzozoic strata, 
although it has been found in newer formations. The 
Trenton limestone of the Lower Silurian is very produc- 
tive, although gas in some quantity is found in the shales 
above the limestone. From these shales, however, there 
is not a continuous supply, as they are generally in 
pockets. The difference between a good gas well or a poor 
one is due to the porosity or density of the Tranton lime- 
stone. Mr. Bedford here showed three specimens of this 
limestone. The first example was of a very spongy, 
porous character, similar in appearance to pumice stone. 
This was from the Kary well at Findlay, which produces 
12,600,000 cubic feet of gas every twenty-four hours. 
The second specimen was porous, but not so much as the 
first one. This was from the Heck well, in the same 
neighbourhood, which produces between five and six 
million cubic feet per diem. The third specimen was a 
compact, hard limestone, showing hardly any porosity, 
and was from the Eastern Findlay territory. This well 
only produces half a million cubic feet per day. These 
specimens showed most clearly the comparative difference 
in the porosity and the density of the Trenton limestone, 
and the relation which these circumstances bear to the 
flow of gas. What has the Trenton limestone to do with 
this natural gas? Is it the source of its origin, or is it 
only from its porosity a vast passage or natural pipe line, 
so to speak, for the distribution or conveyance of this 
enormous volume of gas? He adhered to the theory 
that the gas is generated far below the Trenton lime- 
stone, and it can easily be supposed that with the tre- 
mendous pressure it is subjected to at its point of origin, 
it would force its way through the intervening strata 
until it reached this limestone, and then become dis- 
tributed through it. The shales and slates above the 
limestone act as an effectual barrier to its further pas- 
sage, until, either by natural fissures or by the agency of 
man, it finds a vent. As to the tremendous pressure 
alluded to, the well at Canonsberg, Pa., may be men- 
tioned as having the greatest registered pressure of any 

is now fed by a single gas-pipe, 20 inches in diameter, | in the world. The gas looks like a solid piece of blue 
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steel for some distance after it comes out of the pipe. 
Solid masonry, 12 feet thick, surrounds the well to hold 
the cap on. 

Very little was said in the first section of this paper on 
the chemical theories for the origin of this gas and petro- 
leum, and therefore with great advantage the opinion of 
that truly great chemist and experimentalist, Professor 
Mendeléef, may be quoted. He thinks that petroleum 
is produced by water, which penetrates the earth’s crust, 
and comes in contact with glowing carbides of metals, 
especially those of iron. The water is decomposed into 
its constituent gases, the oxygen uniting with the iron, 
while the hydrogen takes up the carbon and ascends to a 
higher region, where part of it is condensed into mineral 
oi], and part remains as natural gas, to escape wherever 
and whenever it can find an outlet. If this assumption 
be correct, and a sufficient store of metallic carbides be 
contained in the earth’s interior, petroleum may continue 
to be formed almost indefinitely, and yield a supply of 
fuel long after coal has become exhausted. The Professor 
supports his views by producing artificial petroleum ina 
manner similar to that by which the natural product is 
made. 

As to the life of a gas well, or, in other words, the 
length of time when gas will issue from it, only theories 
can be indulged in. We know that the flow of gas from 
these wells does diminish, still not yet so far as to dis- 
courage investors. The natural gas territory is of such 
vast extent that, should the life of the first wells drilled 
be comparatively short, others may be drilled in other 
parts of the district, and (approximately) the same 
amount of gas may be obtained. This has been demon- 
strated to be a fact, so far as present experience teaches. 
However, there seems to be a general opinion that, in 
process of time, all the gas wells will be exhausted. It 
is stated that there is not to-day a single gas well in 
Pennsylvania which is giving out 50 per cent. of the 
volume of gas which it originally did, and in many 
instances gas wells of enormous pressure when first 
opened have been abandoned. Mr. Bedford gave the 
following analysis of natural gas from Findlay, Ohio :— 
Marsh gas, 92°61 ; olefient gas, 0:30; hydrogen, 2°18 ; 
nitrogen, 3°61; oxygen, 0°34; carbonic oxide, 0°50; 
carbonic acid, 0°26 ; sulphuretted hydrogen, o°20. This 
must not, however, be taken as the standard composition 
of this gas; it is very variable. Samples taken from 
one well at different dates have been found to vary in 
nitrogen from 23 per cent. to o per cent.; in carbonic 
acid from 2 per cent. too per cent.; in oxygen from 4 
per cent. to o4 per cent., and so on. This fact of 
variable composition has given rise to many interesting 
questions and theories. 

GLASGOW NATURAL HISTORY SOCIETY. 
Tue 37th annual general meeting of this Society was 
held on Tuesday, 30th October, Mr. Thomas King, Vice- 
President, in the chair. The Secretary, Mr. D. A. Boyd, 
read the report of the Council on the progress of the 
Society during the past year, which stated that the 
names of 5 honorary, ro corresponding, and 111 ordinary 
members had been added to the roll, the total member- 
ship being 342. The various departments of the 
Society’s work continued to be maintained in a satisfactory 
state of efficiency. Reports by the Treasurer and 
Librarian were also submitted and approved. Mr. A. 
Somerville, B.Sc, F.L.S., was elected a Vice-President, 
and other office-bearers were appointed, Mr. James 

J. F. X. King exhibited a partial albino blackbird shot in 
the neighbourhood of Kilbarchan, Renfrewshire. Rey. 
John Muir exhibited a series of ophidia and scorpionidz 
from the south of India, and described the various 
sub-orders which the specimens illustrated. Mr. R. 
Broom, B.Sc., made some remarks on the snakes, and 
referred particularly to the rarer and most interesting 
forms. Among these were specimens of Cynophis 
malabaricus, Passerita purpurescens, and Trimeresurus 
anamallensis. A very fine series of the shells of 
Isocardia cor, one of the rarer marine mollusca was 
submitted for exhibition. Among the specimens was an 
adult, dredged in July, 1887, between Lesser Cumbrae 
and Brodick, and especially interesting as the first living 
example recorded from the Clyde. This was kindly lent 
for exhibition by His Grace the Duke of Argyll, K.G., 
K.T., D.C.L., F.R.S. Numerous other specimens, from 
-various marine districts, were shown by Mr. David 
Robertson, F.L.S., F.G.S., President, Dr. John Murray, 
F.R.S.E., F.L.S., honorary member, Mr. W. Anderson 
Smith, corresponding member, Mr. James Paton, F.L.S., 
Mr. D. Corse Glen, C.E., F.G.S.,and Mr. A. Somerville, 
B.Sc., F.L.S. A paper was read by Mr. Somerville in 
which reference was made to the various specimens, and 
a general account given of the species and its area of dis- 
tribution. Mr. John Renwick exhibited fasciated main- 
stems of the Austrian pine (Pinus austriaca) grown on 
the estate of Traquair, Peebles-shire. 

THE BOURNEMOUTH SOCIETY OF NATURAL | 
SCIENCE. 

At a meeting held on November gth, the President 
(the Rev. G. H. West) in the chair, a paper was read 
by Mr. C. Carus Wilson on “ Musical Sand.” The lecturer 
referred to the history of musical sand, which has been 
noticed in writings for the last 1,000 years, and men- | 
tioned various localities where it is found, as at the Isle 
of Eigg, Gebel Nakus, near the Red Sea, Reg-Ruwan, 
and other places. It has also been found on the beach 
near Studland, as noticed by Mr. Carus-Wilson in 
Nature. These interesting and peculiar sands, on being 
struck with the foot, or put in a bag and struck, or even 
on drawing the hand through them, have the power, 
when dry, of emitting a shrill musical sound, quite 
distinct from the dull thud given by ordinary sand under 
similar treatment. Mr. Carus-Wilson has examined a 
number of these musical sands from various localities, _ 
and finds they have certain physical properties in 

common. These are: The individual grains are rounded, — 

polished, of uniform size, free from coating of other _ 

minerals, with but slight admixture of angular grains, 

and entire freedom from fine gritty particles. Hithert 

no good explanation of the cause of the musical sour - 

emitted by these sands on percussion has been advanced, 
and on this question Mr. Carus-Wilson has been working 

and experimenting. He was led to formulate a theory, 

which he hopes may lead to a true explanation of the 

cause of this phenomenon, by noticing the peculiar shrill 

noise made by the pebbles on Chesil Beach when walk- 

ing over them. At any point on this beach the 

pebbles are of uniform size—rounded, smoooth, and 

free from admixture of gritty particles, so that when dis- 

turbed by the foot they tend to slide from and over each 

other, rubbing their surfaces together, and by that action 

emit a shrill sound unlike the grinding noise from rough 

or angular stones under like circumstances. The lec- 
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‘orer showed that the physical characters of Chesil 
bhch, except for size and composition of its 
perticles, are identical with those of a _ singing 
beach; and he thinks the rubbing together of 
‘42 rounded particles of sand may be the cause of 
(>2 sound emitted by musical sand. Mr. Carus-Wilson 
Gctailed experiments he had made in the course of his 
ovestigations. He had endeavoured to make a musical 
® 14 by sifting ordinary sand through muslin of various 
Gezrees of fineness, and afterwards treating it with acids. 
Py this means he had obtained a sand composed of clean 
©-ains of uniform size, but which was not musical. The 
= ins, however, were angular, and not rounded. It 
would appear there must be considerable difficulty in 
o>taining a successful result to such an experiment, as 
‘1¢ musical properties of sand depend on most delicate 
conditions. The mere handling of such a sand is 
-nough to make it mute, or if brought home and damped 
ich water it is made for ever mute, which is very 
©irious, as the same sand, exposed on its beach, is con- 
siantly exposed to the action of sea or rain water, and 
»ot when dry is again musical. The Studland Bay sand 
's musical only on its own beach. Mr. Carus-Wilson has 

tught away many samples from that locality, but has 
ver been able to bring with it its musical note. The 
id from the Isle of Eigg, first described by Hugh 
ller, appears to be one of the best and most famous of 
se musical sands. Of this the lecturer had a sample, 
ich, on percussion with the wood handle of a seal, 
‘itted a loud shrill sound. This sand is the result of 

() disintegration of the rocks in that locality, and has, 
‘ough long periods of time, been subject to a separating 

ion by wind and wave. The result is, the coarser 
inded particles are left high, and constitute the sing- 

, beach ; the finer are carried away to another part of 
> bay, where they are found. In much the same way the 

ging beach in Studland Bay has been formed by the 
ion of the prevailing wind separating and carrying 
ay the finer particles of sand, leaving the larger ones, 
inding and polishing them by attrition. The delicate 
iditions necessary for the formation of a singing beach 
: well shown here, where it isa rather long interrupted 
ip not more fifteen yards wide. 
An interesting discussion followed, in which the 
2sident, and Messrs. Dolamore and Curtis took part. 

— SSS 
FLINTS. 

‘HE second of a series of lectures on Flints was given 
on Monday evening of last week in the theatre of 

: School of Mines, by Professor J. W. Judd, F.R.S. 
e lecturer commenced by saying that at their last 
‘eting he endeavoured to point out how, by a series 
analyses, the chemist arrived at the conclusion 

.t quartz consisted of silica, and nothing but silica. He 
‘sn proceeded to point out that the substance silica, or 
mide of silicon, consisted of two chemical elements— 
: gas known as oxygen, and the solid substance known 

- silicon, He remarked upon the great interest which 
ached to those two elements—oxygen and silicon 
arising from the fact that oxygen constitutes one-half 
the crust of the globe, while silicon constitutes nearly 
quarter, those two elements by themselves making 

, therefore, three-fourths of the earth’s crust. He 
mn proceeded to point out the wonderful analogy there 
is between the element silicon and the element carbon. 
: showed that while carbon formed the basis of the 
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organic world, silicon constituted the basis of the mineral 
or inorganic world. He showed further that those two 
substances—carbon and silicon—presented some remark- 
able analogies one with the other. Those two substances 
were each capable of existing in a number of different 
conditions known as allotropic forms of the substance. 
The diamond was one form of carbon; carbon was some- 
times found as a black substance—charcoal—and 
sometimes crystallised as graphite ; sometimes, again, it 
is found in meteorites, which come to us through space 
in the form called Cliftonite. He showed there were 
three forms of silicon, analogous to the diamond, Cliftonite, 
and charcoal. Proceeding from the condition of the 
element silicon to the compound substance silica, he 
pointed out that silica was the most abundant of the binary 
compounds in the earth’s crust—that it constitutes, either 
alone or in combination with other substances, no less 
than two-thirds of the earth’s crust. He had then pro- 
ceeded to point out that silica, like silicon—they must 
keep clearly in mind the distinction between the com- 
pound of silica and the element silicon—and carbon 
could exist in other states, and he had also briefly indi- 
cated, in concluding his lecture, that that difference 
between substances having the same ultimate chemical 
composition was principally due to the way in which 
their atoms or molecules were arranged in building up 
the substance, so that if the arrangement of atoms or 
molecules be altered without changing the chemical com- 
position, of the substance they might completely alter 
its properties. Now there were two forms of silica which 
were especially worthy of their attention. There were 
other forms of silica, as he should point out presently, 
but there were two forms which in their study of flints 
they must especially bear in mind—the substance known 
as colloidal silica, a kind of gluey, jelly-like substance ; and 
the crystalline, or ice-like form of silica, Now, colloidal 
silica and crystalline silica have identically the same 
chemical composition, but in a great number of points 
they differ remarkably in their physical and other pro- 
perties. First of all he would refer for a moment to the 
differences of their chemical behaviour under different 
conditions. If he were to put a piece of crystalline 
silica into a vessel of water he might leave it there prac- 
tically for an indefinite time, and it would undergo no 
change. There would be notendency for the substance 
to dissolve, and as he pointed out last time, he could not 
dissolve it directly in any substance except in the power- 
ful acid known as hydrofluoric acid. But colloidal silica 
might easily be made to pass intosolution. He would 
call their attention to the case of minerals in the gallery 
above the theatre, where they would see water contain- 
ing a considerable quantity of colloidal silicain solution. It 
appeared perfectly bright and clear; and they could not 
tell it from pure water. Now, there was another chemical 
difference between crystalline silica and colloidal silica 
besides the tendency of the one to pass into a solution 
and the other to resist solution. Quartz showed no ten- 
dency to combine with water, but colloidal silica did very 
easily combine with water. It was true that by raising 
the temperature to a certain extent some of the water 
separates from cclloidal silica,but it is very difficult indeed 
to separate the whole of the water from that substance. 
Chemists had found out that there are very definite com- 
pounds of this silica, or dioxide of silicon, with water—one 
known as silicic acid, and others containing larger pro- 
portions of water. 

Now, besides that difference of chemical behaviour, 
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he must now call attention to the fact that there were 
many curious physical differences between quartz, 
or crystalline silica, and colloidal silica. The first was 
the difference of density, or weight, to which he must 
call their attention ; and in comparing those substances 
they must compare either equal bulks of substance or else 
refer both to one common standard, and the standard 
which was chosen for comparing weights of solid sub- 
stances was water. Now if he were to take a small cubical 
vessel ofsuch a size that when it was filled it would con- 
tain just ore pound of water, and then take a piece of 
quartz and cut it out in a block of exactly the same 
size as the interior of the vessel, so that it would fit 
into it and fill it exactly, if we weighed that quartz it 
would be found that it weighed considerably over a 
pound—that it would weigh exactly 23 lbs., or putting 
it in decimal instead of vulgar fractions, 2:66. Now, if we 
took the other variety, the colloidal silica, and treated 
that in the same way, it would weigh 22 lbs., or in deci- 
mals 2:2. Now they saw that these two substances differed 
in a remarkable manner in their density orspecific gravity. 
As a matter of fact, it was a very troublesome opera- 
tion, as they might imagine, to cut blocks of colloidal 
silica, or quartz, into definite forms to weigh them, 
and they could arrive at the specific gravity by a very 
much easier method. If we take a block of crystal- 
line silica and weigh it carefully ina delicate balance 
in the air, and get its weight, and then take the 
same mass and sustain it in the vessel of water 
while it is being weighed, it will be found that 
the water will buoy up the mass, and that it 
will weigh less than when it was weighed in the 
air. It had been found that the diminution of weight 
when it was weighed in water was equal exactly to the 
weight of the bulk of the water which the block dis- 
placed. That very remarkable discovery is ascribed to 
Archimedes. We can determine the specific gravity 
of a body at once by making use of this principle. 
If the crystalline silica was weighed in air and 
then in water, they would have the weight of the 
displaced volume of water, and if we divide it into 
the weight of the substance we shall get the specific 
gravity. If we treat a piece of flint in that way it 
will be found that the specific gravity is always 
something less than that of quartz, or more than 
that of colloidal silica. Flint has a density between that of 
quartz and colloidal silica. Now, if the matter was made 
up of atoms or molecules — molecules being built 
up of atoms—and if the atoms and the molecules of 
the same substance have the same weight, then, 
knowing that colloidal silica and quartz, or crystalline 
silica, were built up of the same elements in the same 
proportions, they would arrive at the conclusion that if 
the one substance was lighter than the other it must be 
because there are more particles in a given space in one 
case than in the other; they would arrive at the 
conclusion that in colloidal silica the molecules did 
not lie so close to one another as they did in crystalline 
silica. And there were many facts which tended to bear 
out that conclusion. The first which he would call their at- 
tention to was this: If he took a piece of quartz and put 
it into water or any coloured liquid, such as ink for ex- 
ample, it would be found there was no tendency for the 
liquid to be absorbed by the substance crystalline silica, 
The ink could be washed off the surface, and it would 
seem to have undergone no kind of change. There was 
no tendency in crystalline silica to absorb the coloured 

liquid; there was no evidence that it was in Lie 
degree porous. But if they took a piece of colloidal silica 
and put it into liquid they would soon find that the 
colloidal silica tended to absorb the liquid without under- 
going any change in its own bulk, that it exhibited 
evidence of porosity ; and if they used a coloured liquid 
for experiment they would see that fact proved by the 
circumstance that the coloured liquid would permeate 
the whole mass of the colloidal silica. When he said 
that crystalline silica did not absorb a coloured liquid 
he did not refer to the existence of exceptional cracks 
such as were to be found in specimens of crackle quartz. 
If the crackle quartz were put into a coloured liquid 
the liquid would find its way into the cracks, and then 
it might give a portion of ita pretty appearance, but the 
liquid only penetrated along the cracks, and not into the 
substance of the mass. But colloidal silica appeared to 
be an absolutely porous substance, though some forms 
of colloidal silica were much more porous than other 
forms. One of the most porous forms of colloidal silica 
was a very singular form of substance known by the 
name of tabasheer. Tabasheer is the Arabic name 
for a very curious substance, which had a singular origin. 
They had heard that silica passed into solution under 
various conditions, and in quarters of the globe there 
was a certain quantity of silica in solution. Silica was 
taken up by the roots of plants, especially by certain 
varieties of plants, such as the grasses, and these 
grasses were capable of absorbing this colloidal silica, 
and building it up into their structures. Many of 
the grasses contained a considerable quantity of silica, 
in their stems especially, and sometimes particles 
ot it exuded from the surface of the stem. There 
was a gigantic grass—the bamboo—that absorbs silica, 
like all other grasses, and builds silica into its 
structure. When the grass on the bamboo was 
burnt they sometimes got a considerable quantity 
of silica. Now he had to refer to a curious cireum- 
stance that sometimes occurred in the case of bamboos. 
Bamboo, like other grasses, consist of a number of 
joints which were cut off from one another, there being 
a central hollow cavity between the separate joints. 
Those rings were solid, and the spaces between were 
hollow. Now it appeared that when bamboos were in 
an unhealthy condition or had suffered from some kind 
of injury, the silica which was taken up in them might 
accumulate in those hollow portions of the stem, and 
thereby they got deposits of hard silica in the bamboo. 
It was only now and then that it is found. From very 
early times the Eastern peoples had been in the habit of 
looking for these deposits of silica in the joints of the 
bamboo, and they gave to it the name tabasheer. It 
was very highly prized by Arab physicians ; and was 
taken internally. One did not know what good or harm 
it was likely to do; but he did not know that that might 
not be true of certain Western medicines. However, 
that substance was highly prized, and was sold in all 
Eastern markets. Now, this tabasheer was a curious 
form of colloidal silica. It was so porous that the pores ~ 
were two anda half times the bulk of the solid silica 
which enclosed them. They very seldom found any 
form of colloidal silica so excessively porous as 
that, though all forms of colloidal silica were more 
or less porous. Now let them see how they 
could prove the porous character of the substance 
tabasheer. Sir David Brewster, who was the first to 
call attention to the curious properties of tabasheer, indi- 
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cated some very valuable experiments by which its 
nature might be illustrated. He showed that if one took 
asmall portion of the substance and put it into a liquid 
‘which was coloured red or blue by some colouring 
matter, this colouring matter would permeate the 
mass, which would be coloured throughout by the liquid 
passing into it. He showed that it could be coloured in 
another way. If a piece of the substance be wrapped 
up in paper, and the paper set fire to, smoke was pro- 
duced, and this smoke would enter in through the pores of 
the substance and blacken the whole of the interior of the 
tabasheer. He would show them how that absorption 
took place in the case of tabasheer, but before doing so he 
would point out that there were many other forms of 
colloidal silica which exhibited some porosity, though to a 
less extent. There was a curious substance called 
hydrophane, that appeared dull and opaque when looked 
at under ordinary conditions, but if it were dropped into 
water it became almost perfectly transparent, and some- 
times glowed with all the beautiful colours of the opal. 
When it was taken out of the water it lost that wonder- 
ful property, and became dull and opaque. Lately a variety 
of this substance, hydrophane, had been made use of in the 
United States ; it was found in Colorado, and was used by 
our American cousins for making “ magic” rings contain- 
ing photographs ; a small plate of the hydrophane is placed 
over a photograph. Under ordinary conditions the white 
opaque substance concealed the photograph, but if it be 
put into water the water was absorbed, and the whole mass 
would become transparent. They would have to consider 
why the substance became transparent when it absorbed 
water. One had a familiar example of it in a piece of 
blotting-paper, which appeared quite opaque when dry, 
but it became more transparent when it was wet. Now 
this hydrophane acted in just the same way. The curious 
property that colloidal silica had of absorbing liquids had 
long been known, and made use of in the artificial 
colouring of agates and similar substances. They would 
learn presently that those agates. were made of 
bands of colloidal silica alternating with others of 
crystalline silica. Crystalline silica did not absorb 
liquid, but colloidal silica did. Certain coloured liquids 
could be introduced into that portion of the agates 

| which consisted of colloidal silicate. There was a very 
great demand for the black variety of agate, which con- 
stituted what was known as onyx. Mourning studs and 
similar articles of jewellery were formed of that material. 
Perfectly normal black examples ot this substance 
were found in nature, but not in anything like the 
quantities that were required for the purpose of making 
this mourning jewellery, and so at Oberstein the people 
had learned to colour those substances artificially, taking 
advantage of the porosity of colloidal silica. He would 
try and illustrate how that was done. The workmen 
took a stone which might be of a dull grey tint, with no 
beauty about it at all, and put it into a substance like a 
Solution of sugar or honey, keeping it at a gentle heat 
by placing it upona stove. It was found that three 
weeks was often required for such a substance to 
pass into the pores of the dull-looking agate. When 
the sugar or honey has passed into the interior another 
substance is introduced—oil of vitriol or sulphuric 
acid—which penetrates in after the sugar and pro- 
duces a wonderful change. When a solution of sugar 
was treated with sulphuric acid the water was taken 
away from the sugar and the black carbon was left 
behind. 
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Now, he thought he had brought forward sufficient facts 
to illustrate that colloidal silica which existed in agates 
was more or less porous in its structure. He must point out 
that there was a very interesting quality of colloidal silica, 
whichwas probably accounted for by the fact that it con- 
tained a great number of little pores. Colloidal silica pos- 
sessed in a remarkable manner the property kiown as 
opalescence. If one looked at a mass of colloidal silica it 
would be seen that it had a milky-blue tint when the light 
was on it, but if the light be allowed to pass through it, it 
has more or less of a yellow tint. That peculiarity, that 
the object looked blue by reflected light, while it appeared 
yellow by transmitted light, was known as opales- 
cence; and one of the most wonderful examples of this was 
the air itself. In the daytime the atmosphere, throwing 
back the light of the sun, appeared blue, and thus 
they saw the blue sky; but when the sun gradually 
declined in the heavens and passed towards the west 
the light passed through great thicknesses of atmosphere, 
and the sky then appeared first yellow, and then red, and 
all the beautiful colours of the sunset were displayed. He 
must not follow out.the question which had been suggested 
by Dr. Tyndall and other physicists, who had shown that 
this opalescence of the atmosphere and all other forms of 
opalescence were due to minute foreign particles scat- 
tered through the atmosphere or through the liquid 
which exhibits the opalescence. A simple experiment 
would, perhaps, render that tolerably clear. He had a 
vessel of water, and in the bottle there was a quantity of 
resin dissolved in spirit. That substance remained dis- 
solved in the spirit, but it would not dissolve in water. 
When introduced into the water it was broken up into a 
countless number of very minute particles, those 
particles acting upon the light in such a manner as pro- 
duced opalescence. That quality had received the name of 
opalescence because it was exhibited by the special form 
of colloidal silica which was known as opal. 

Both the colloidal forms and the crystalline forms pre- 
sented very beautiful colours. Those colours were, like 
the opalescence appeared to be, in all cases due to the 
presence of very minute foreign substances. Sometimes 
quartz presented a beautiful greenish tint, at another time 
an amethyst or purple tint, at other times a bright 
yellow colour, and at other times it becomes dark and 
almost perfectly black. But he would strongly recom- 
mend them to examine the wonderful varieties presented 
in that substance in the horse-shoe case in that museum. 
He hoped that after some of these lectures they 
would take the opportunity of seeing the wonderful 
beauty and variety of the forms of silica which were 
there exhibited. How small a proportion of foreign sub- 
stance might produce a large amount of colour was illus- 
trated by two vessels on the table. In one he had placed 
a pennyworth of gold, and in another one-fourth of that 
quantity, yet it was sufficient to colour a large mass of 
liquid. Doubtless many of the colours found in quartz, 
which were very brilliant and beautiful, were dueto equally 
small proportions of foreign substance diffused through 
it. Opal presented,in addition to the quality of opalescence, 
which was shown in nearly all forms of opal, a wonder- 
ful play of colours. There was every reason to believe 
that that wonderful play of colours was produced by the 
presence of excessively minute foreign particles, which 
gave rise to the wonderful phenomena known as inter- 
ference colours. 

While speaking ot the colours of these sub- 
stances he might point out that they had there suffi- 
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cient proof of the excessive minuteness of these ulti- 
mate molecules or atoms of matter. If one took a piece 
of musk and put it into a room it would scent a large 
room for year after year, and every person who went 
into the room would smell the musk, because minute 
portions were separated and had come into contact with 
the membrane of the nose. Yet if one weighed the 
musk it would not be found that it had lost appre- 
ciably in weight. They could imagine how excessively 
minute must be the particles which, though being 
constantly separated, did not diminish the weight. 
Those minute particles of gold coloured liquid uniformly; 
they could not be discovered by the aid of a micro- 
scope, and they could thus form some idea of how minute 
those ultimate atoms and molecules of matter must be. 
Now,those molecules and atoms being so small they, could 
not study their positions and relations to one another, 
and the way in which they were built to form such a 
substance as colloidal silica on the one hand, or crystalline 
silica on the other, by the aid of the microscope or by 
any direct means; but there were means by which 
they could determine the way in which those ultimate 
molecules of matter were built up to make those sub- 
stances, and he would endeavour to illustrate how it was 
done. Light comes to us through the undulations or 
waves produced in the ether which surrounds us every- 
where. These minute waves, or pulsations, in the ether 
gave rise to the phenomenon known as light, and 
are of excessively small dimensions. The waves 
that produced sound or that they saw in liquid were all 
gigantic as compared with the waves and undulations in 
the ether. By allowing light to pass through the 
various substances, and studying the effects produced, 
they were able to tell how those particles were 
arranged. 
By means of the lantern the lecturer then proceeded 

to show how light was used for making out the internal 
structure of solid bodies (polarisation of light). The 
reason why those colours were reproduced was that the 
molecules were built up in a certain fashion. Here they 
had the means of finding out the way of the building up 
of the molecules in the substance, and when pieces of 
quartz were examined in that way they were often found 
to have an exceedingly complicated structure. If they 
found opal, or colloid silica, occurring naturally, they 
never noticed in it any tendency to exhibit definite 
outward forms. The mass broke out into irre- 
gular fragments, without any tendency to form defi- 
nite shapes; but when they found the other kinds of 
silica they constantly saw in it a tendency to take on 
those wonderful forms which belonged to what were 
called crystals. In virtue of the wonderful inward mole- 
cular structure they got produced an outward form. Crys- 
tal forms are, indeed, the outward and visible sign of the 
inward molecular structure which existed in quartz, and 
distinguished it from colloidal silica ; and it was wonder- 
ful how completely its outward form did betray the 
inward structure. There were a great many internal 
structures in different kinds of quartz, giving rise to most 
wonderful appearances when examined by polarised light. 
When these different varieties of quartz were forming 
crystals they found the crystals possessed certain 
peculiarities, a little extra face or other abnormal 
character, that betrayed at once to the practised eye 
the fact that the quartz had its peculiar molecular 
structure ; so that this tendency to take on the outward 
form of a crystal was connected with its wonderful molecu- | 
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lar structure, which was betrayed by the substance unc 
polarised light. But the substance he had been referri 
to was not the only form of crystalline silica. The 
were others. One was known as tridymite, and the 
were other substances which were crystalline, all 
which differed in their properties. So they could < 
what a wonderfully complicated substance the crystalli 
forms of silica were. In conclusion, he must refer 
some physical properties which flint presented in a ve 
marked manner. As he pointed out in his first lectu 
the character which distinguished flint above all otk 
things was its hardness. The hardness of flint was r 
quite so great as that of quartz, but it was somewh- 
greater than that of opal. lf a piece of flint was stru: 
against another piece of flint or against a piece of steel 
spark was produced. A minute portion of the flint or st: < 
was separated ; the violent blow produced heat sufficie= 
to cause this particle to become red-hot. Now, the harc 
ness of flint was combined with another property, whic : 
gave rise to the uses to which flint had been applce 
in the past. It was not only hard, but it was to a certa’ > 
extent tough ; therefore flint could be used as a cuttin: 
tool in a way that glass could not be used. But the mo 
striking point about flint was its fracture—the way 
which it broke. Different substances broke in ve: 
different ways. Some crystalline substances broke ve: 
easily in some directions, and they got what was call 
cleavage. Quartz would not break ina particular manne: 
If one threw a pebble at a plate-glass windo. 
the result would probably be that on the other sic= 
of the plate-glass a little conical piece of gla~ 
would drop out, and with a larger piece of gla; 
struck suddenly he might get a cone, the ang 
of the cone being about 110 degrees. Sometimes a suf 
ciently violent blow might result in the forms of tw: 
cones, one having sides at an angle of 110 degrees, an 
the other the sides at an angle of 30 degrees. Occasiona'l 
if a blow was struck obliquely he might get a cone lyia 
in an inclined position. This was a very peculiar px 
perty of flint. Ifa considerable mass of flint was struc! 
they might get the tendency of the forms ef a con 
giving rise to the appearance exhibited by the outside « 
a shell, and that fracture was known as a conchoid: 
fracture. Sometimes if a light tap was given on tli 
surface of the flint, instead of getting a single cone, the1 
was around it an inverted cone, producing a cup so thz 
it looked like a little cone and crater, such as one saw i 
volcanic countries, The conchoidal structure of flint wz 
a very remarkable one, and it was this property con 
bined with hardness and toughness which enabled thet 
to use it in various ways. If flint was struck with 
hammer a flake was obtained (specimen exhibited). | 
was the fact of the flint having that peculiar fractur 
which had enabled it to be employed for purposes whic 
he would have to describe in a future lecture. He hope 
in the next lecture to show how the microscope enable: 
them to learn more about the internal structure of flin- 
and its relation to those two substances which they had 
been considering that evening—colloidal and crystalline 
silica. 

SS 

InsuLarity.---Says the Rev. H. H. Slater (AZidlam 
Naturalist), in a series of articles bearing this title, “I 
no other country of which I have any experience is thi 
scientific worker treated by the Legislature with sucl 
contemptuous indifference as in this.” 
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RECENT INVENTIONS. 
The following list has been compiled especially for the SCIENTIFIC 

News 4y Messrs. W. P. THOMPSON and BOULT, Patent Agents, of 
234, High Holborn, London, W.C.; Newcastle Chambers, Angel 
Row, Nottingham ; Ducie Buildings, Bank Street, Manchester ; 
and 6, Lord Street, Liverpool. 

Gauce.—Mr. H. Nash has patented a liquid gauge for 
gauging the contents of vessels. It comprises a spiral rod, 
which is rotated by a nut sliding Jongitudinally thereon, 
and which cannot rotate. This nut is operated by a suitable 
float, to which it is attached, the float being guided by a 
tube forming a case for the instrument. An index is at- 
tached to the head of the spiral rod, and is adapted to 
move over a dial secured to the upper end of the tube. 

Insutatinc Wrire,—Mr. W. S. Smith has patented 
apparatus for insulating or covering wire. The ap- 
paratus consists essentially of a drum, into which the 
material is fed by rollers or other feeding mechanism, 
and within which are a toothed ring anda pinion gear- 
ing together, one of them being driven from without, and 
also a partition, past which the material is carried by 
the teeth of the ring and pinion, and is forced out 
towards a die, through which the wire is led. 

ELectric Lamp.—Mr. T. A. Edison has patented a cut- 
out device for electric lamps. The lamp is constructed, 
in the usual manner, of a glass vacuum chamber and a 
carbon filament placed therein, but in carrying out this 
invention-it is also provided with a spring cut-out held 
out of action by a fine wire situated between the leading- 
in wires, whereby when the wire is fused, by the filament 
of the lamp breaking, the cut-out is released, and the lamp 
is cut out of circuit, which prevents the destruction of the 
lamp and its socket and the continuity of the series circuit. 

CLear WATER FROM Rivers.—Mr. S. A. Johnson has 
patented a method of obtaining clear or filtered water 
from rivers and other sources. For this purpose a float 
is employed which floats on the surface of the river and 
carries a perforated chamber at any distance below the 
surface. This chamber is connected by a flexible pipe 
with a filter, from which a pipe descends into a vessel 
which is at such a level as to enable the water to be 
drawn off by syphon action. By adopting this method 
both the surface debris and the bottom mud or other 
matter are avoided. 

LirHocraPHy.—Mr, J. L. Mills has patented a method 
of lithographing by sand-blast. The lithographic stone 
is coated with gum of suitable thickness, upon which, 
when dry, is placed a tracing of the picture it is desired 
to engrave on the stone. Then by directing the sand- 
blast in proper manner the gum jis punctured in an 
artistic manner until the whole of the tracing and light and 

- shade appear to be perforated through the gum and into 
the stone, After this, lithographic grease is poured over 

e coated stone, thus imperforating the punctures. The 
- imis then washed off with water and the stone etched 

the ordinary way. 

Removine Scate.—Mr. H. J. Haddan has patented an 
apparatus for removing scale from pipes and tubes, on 
‘behalf of Herr A. Rast, of Austria. This implement 
‘comprises a shaft adapted to be rotated by a crank handle 
-at one end. Its other end carries a block sliding thereon 
‘which has pivoted on it plates ending in gudgeons, on ! 

i 

at 

| 
iF 
Mi; 

which rotary cutters or files revolve. Upon the end of 
the rod is a plate which is arranged to bear upon and 
press radially the plates of the gudgeons, The latter are 
preferably inclined, so that the cutters revolve in planes 
inclined somewhat spirally to the walls ofthe tube within 
which the implement is inserted and operated. 

PuHonocrapu.—Mr. G. L. Anders has patented a pho- 
nographic apparatus. The invention relates to the 
preparation of surfaces for receiving a phonographic 
record. The diaphragm employed in this improved 
apparatus is perfectly flat, and is made of lighter materials 
and more sonorous than the iron plate usually used; 
the recording instrument has a cutting or shaving edge, 
and the recording material is hard wax. This material 
has a continuous projection, and in combination with the 
cutting of the diaphragm forms the phonographic record. 
To guide the material against the style or cutting edge 
a threaded or toothed guide is employed, which is 
fastened to the frame carrying the diaphragm. 

Distriputinc Motive Power.—Herr V. Popp has pa- 
tented an improved method for distributing motive power 
by compressed air, and for utilising this motive power 
for generating electricity. It relates to the arrangement 
of the apparatus employed, and its object is to ensure 
great efficiency and regularity of distribution. It con- 
sists essentially in the combination of a syphon retain 
ing the water which may accompany the air into the con 
duits with an automatic regulator for controlling the 
pressing of air in the conduits in accordance with the 
resistance in the circuit ; it also combines an apparatus 
for heating the compressed air before it passes into the 
motor, so as to increase the efficiency of the motive fluid. 

Morors.—Messrs. H. Rogers and E. J. Curtin have 
patented an improved construction of high-speed, single- 
acting, high-pressure, or compound, or triple expansion 
engine. For compound the high and low-pressure 
cylinders are so arranged that there are two diametrically 
opposite low-pressure cylinders, the pistons of which 
are connected rigidly to a central loop in which works a 
crank on the engine-shaft, while the high-pressure 
cylinders have their pistons connected by rods to the 
same or different cranks on the engine-shaft, the supply 
of steam to the high-pressure cylinders being regulated 
by adisc valve, while the passage of the steam to the low- 
pressure cylinders is effected through parts governed by 
the pistons of the high-pressure cylinders, 

Forcinc Merats.—Mr. M. Gledhill has patented a 
novel method and machine, whereby metals can be forged 
either hot or cold. For this purpose rollers are used by 
and between which the metal ingot is rotated and moved 
endwise while subjected to the required pressure. The 
machine has a strong bed, upon which are bearings 
for the mandrel or bar being worked; these bear- 
ings are adjustable in all directions. Three rollers 
are employed, which are supported in bearings in 
suitable standards secured upon the bed. ‘These 
rollers are arranged at equal distances apart, in 
such a manner that the tube being operated upon 
extends centrally between them. The rollers, or one of 
them, must have the bearings adjustable radially in the 
standard, so that they can be made to approach or recede 
from the centre of the space between them, and thereby 
caused to exert greater or less pressure upon the metal. 
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ANNOUNCEMENTS. 

BOURNEMOUTH 

fertilisation of the 

Society OF NATURAL ScIENCE.—This 
Society invite contributions on the following: (1) The 

Coniferz ; (2) The fertilisation of the 
Ericacez ; (3) The common forms of fresh-water Algze found 
in the district; (4) The common forms of microscopic life ; 
(5) The constancy or variation in form of pollen grains ina | 
natural order, z.e., how far is the shape of a pollen grain 
characteristic of an order; (6) The micro-fungi attacking | 
plants; (7) Micro-section cutting; (8) Household waste in 
the things we throw 
the best adapted for 
(11)The relation of 

away ; (9) A process for softening water, 
domestic use; (10) Mimicry in nature; 
insects to flowers; (12) Common forms 

of marine zoology found in this district; (13) Variation in 
insects; (14) Larvze breeding, noting the effect of different 
kinds of food and degrees of light upon colour of the perfect 
insects, manner and 
putating, etc.; (15) 

times of feeding, sleeping, moulting, and | 
Gall collecting, and Cynips breedings ; 

(16) Indoor and window entomology, including two-winged 
flies, beetles, moths, parasites, bees, etc.; (17) Notes on the 
botanical geography of the district, on the rate of coast 
denudation, and the 
and tides, 

effect of the S.W. winds on the currents 

DIARY 

Monday, Lec. 

Tuesday, Dec. 

FOR NEXT WEEK. 
3-—Royal Institution, Albemarle Street, at 5 

p-m.—General Monthly Meeting. 
Society of Chemical Industry, Chemical 

Society’s Rooms, Burlington Hovse, at 8 
pm.—TZhe Analytical Examination of 
Water for Technical Purposes, by Mr. 
A. H. Allen. 

Victoria Institute, 7, Adelphi Terrace, Strand, 
W.C., at 8 p.m. 

Society of Arts, John Street, Adelphi, at 8 
p.m.—ZLzght and Colour, by Captain W. 
de W. Abney, C.B., F.R.S. 

Society of Engineers, Westminster Town 
Hall, at 7.30 p.m.—Aieh Pressure Steam 
and Steam Engine Efficiency, by Mr. W. 
Worby Beaumont, M.Inst.C. E. 

4.—Society of Biblical Archeology, 9, Conduit’ 
Street, Hanover Square, W., at 9 p.m. 

Zoological Society of London, 3, Hanover 
Square.— Oz the Mammals obtained by Mr. 
C. M. Woodford during his second expedi- 
tion to the Solomon Islands, by Mr. Oldfield 
Thomas, F.Z.S.—Ov certain Poimts in the 
Structure of Clitellio ( Claparede), by Mr. 
Frank E. Beddard, F.Z.S.— Ov the Distr7- 
bution and Morphology of the Supernume- 
vary Phalanges in the Anura, by Prof. G. 
B. Howes and Mr. A. M. Davies.—Ox 
the Natural History of Christmas Island, 
Indian Ocean, by Mr. J.J. Lister, F.Z.S. 

Institution of Civil Engineers, George Street, 
Westminster, at & p.m.—TZhe Lifluence of 
Chemical Composition on the Strength of 

| 

Bessemer-Steel Tires, by J. Oliver Ani 
F.C 8S. 

Wednesday, Dec. 5.—Entomological Society, 11; Chandos St 
Cavendish Square, W., at 7 p. 
Monograph of the Genera Conne 
Tinegeria, Wlk., with Eretruscera, Z 
Lord Walsingham, F.R.S.—Jncidentc 
servations in Pedigree Moth Breediz. 
Mr, Frederic Mernifield.— Descriptio, 
variety of Ornithoplera Brookiana, b 
Rev. Dr. F. A. Walker, F.L.S.—d 
grath of British Braconide, Part 
by the Rev. T. A. Marshall, M.A- 
New Species of Lepidoptera from Kruk 
by J. H. Leech, B.A., F.L.S. 

Civil and Mechanical Engineers’ So 
Westminster Palace Hotel, at 7 p. 
Presidential Address. 

Society of Arts, John St., Adelphi, at € 
—The Graphophone, by Mr. H. Edm 

Thursday, Dec. 6.—Chemical Society, Burlingten Hou 
p.m. 

Saturday, Dec. 8.—Physical Society, Normal School of Sc 
South Kensington, at 3 p.m.—QOvz 
facts connected with Systenis of Scte 
Units of Measurement, by Mr. 1 
Blakesley. 

SALES. 
The Charge for Advertisements in this Column is Sixpence fi 

first sixteen words, and Sixpence for every succeeding eight u 
Advertisements for this Column should be received by first pi 

Luesday to insure insertion in the following number. 

List of Second-hand Lathes, Fret-saws, etc., two stamps.- ~ 
at 100, Houndsditch, London, or write to BRITANNIA COMi 
Colchester. Prize Medais. Makers to the British Govern 
Cash on easy terms. 

Hat Bearer; or Brace Perfector ; universal fit. 
stamps.—T. Rawson, Heaton Lane, Stockport. 

Fossils, Minerals. Twelve named specimens, 2s. 6d. 
Cretaceous, Oolitic, Carboniferous, Silurian.—Cuas. WARDIN¢ 
Blackwood Crescent, Edinburgh. 

Fretwork.—Catalogue of every requisite, with 609 illustra 
free for 6 stamps.—HarGER Bros., Settle. 
“Dynamo Construction and Electric Lighting 

Amateurs and Engineers,” post free, 1s:—ALFRED CR) 
Dover. 

Illustrated Catalogue of Models, Castings, Parts, Screw: = 
Materials.— BUTLER Bros., Bentham Road, South Hackney, Le» 

Lathe Castings. Heads, Slide-rests, Beds, rough or plz: 
prices moderate, planing done for amateurs.—BUTLER Bros, 

EXCHANGES. 
Exchange Notices will be inserted tn this Coiumn at the ri 

Sixpence for the jirst twenty-four words, and Threepem 
every succeeding erght words. 

Advertisements for this Column should be received by first pi 
Tuesday to insure insertion in the foliowing number, 

List of Second Hand Goods for sale or exchange, sta’ , 
BuTLER Bros., Bentham Road, South Hackney, London. 
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SCIENTIFIC TABLE TALK. 

By W. Martiev Wittiams, F.R.A.S., F.C.S. 

Dr. A. S. Hupson (see page 509 of this magazine) cites 
the case of a herd of five cows to which salt was given 
every Sunday, the cows always appearing at the gate on 
that day for the customary dole, and infers therefrom 
that they counted the days between, as they were far 
from a house, and there were no differences shown be- 
tween the doings of Sunday and working days. 

Another and more probable explanation may, I| think, 
be found in the ordinary physiological law of periodical 
recurrence of appetite. Artisans who dine punctually 
at I p.m. have an internal timekeeper that indicates the 
approach of that hour. Bricklayers, etc., whose dinner- 
hour is at mid-day are similarly warned one hour 
earlier, and those who dine in the evening have stomachs 
that are correspondingly educated. Ladies who indulge 
freely in five o’clock tea complain of a craving for that 
popular stimulant when the hour arrives. 

A farmer friend, who is very successful in stock-rear- 
ing, tells me that one of the secrets of his success is 
punctuality in feeding those that are stalled for market. 
Immediately the feeding-time arrives the animals begin 
to “fidget,” and if the feeding is delayed only a quarter 
ofan hour they lose weight by the “dissipation of energy ” 
due to such fretfulness. 

The desire for salt is very strong among cattle that 
feed in hilly countries, and its supply is necessary for 
the maintenance of their health. In Norway this desire 
is utilised as the means of collecting the goats and cows 
for milking, especially at the “seeters,” or upper pas- 
tures, where the requirement is strongest. The girl in 
charge of the szeter goes to the milking-place, dips her 
fingers in her pocket filled with salt, and the animals 
already assembled there, crowd around her to take their 
“licks.” I have seen quite a pyramid of struggling 
goats concealing the girl altogether by climbing on each 
others’ backs. Punctuality is observed in this both by 
the cattle and the milkmaid. 

On pages 342 and 343 is an article on ‘“‘ Domesticity 
of Animals,” in which three.classes are enumerated, the 
third being that in which the animal is not merely the 
chattel, but the companion and friend of its owner; as 
the dog, cat, mungus, the parrot, and a few song-birds. 

The writer proceeds to say that “it isa curious fact 
that no ruminant animal can be admitted into this class ; 
pet lambs, kids, fawns, etc., always grow vicious as they 
reach maturity, and have to be consigned to the 
butcher.” 

This is usually true, but not unexceptionally so. A 
remarkable exception occurred some years ago in the 
case of a lamb that for some reason was spared by a but- 
cher in Jermyn Street. My acquaintance with the animal 
commenced when it was full grown. It was then in the 
habit of following the butcher’s man through the streets 
like a dog, like a well-trained dog, as it kept close to the 
man’s heels. It was well known throughout the neigh- 
bourhood. Jam sorry to add that its habits otherwise 
were not exemplary. I have seen it devour very eagerly 
a raw mutton chop, and suspect that this perverted appe- 
tite was the fundamental source of its devotion to the 
man in blue clothing. If a piece of beef or mutton and 
a handful of grass were placed side by side this docile 
creature ate the flesh first. 

The case is instructive, and available for vegetarians as 
a reply to the argument for flesh-feeding, based on the 
supposed “natural” appetite of civilised man for flesh, 
as it shows how greatly the natural vegetarian appetite 
may be perverted. On the other hand, it seriously 
damages the vegetarian’s assertion that flesh-feeding pro- 
vokes ferocity, and that pure vegetable diet promotes 
the virtues of gentleness and amiability ; for this cannibal 
was peculiarly gentle and docile, and did not, like those 
described by the author of the quoted article, grow 
vicious as it reached maturity. 
My own theory of the difference pointed out by that 

writer is simple. Ruminant animals do not, in the ordi- 
nary course, enter into the third class of domestic animals, 
simply because they help themselves to their food. Those 
that become “ the companion and friend” of man do so 
simply because they are fed by man with food more or 
less prepared by man, and in most cases directly sup- 
plied from his hand. 

I have thus tamed many unlikely animals—frogs, toads, 
and more particularly those pretty and much-libelled 
legless lizards, the “slow worms.” These reptiles have 
so far advanced in docility as to lose their ordinary timi- 
dity and come towards me for their food, in some cases 
to take it from my hand. Fishes may be similarly 
tamed. 
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I recently had a curious pet named “ Waddle.” He 
was the only outcome of a sitting of duck’s eggs placed 
under a hen, and was consequently reared “by hand ” 
in the house. Before arriving at mature drakehood he 
was turned out among the fowls, but treated them all 
with supreme contempt,, while showing a dog-like love of 
human society. I was his especial favourite. My 
summer reading-seat was under a large elm, where 
Waddle always sat at my feet. If I walked round the 
garden he followed me; if I ran he stretched his wings 
half flying to keep up with me. He was a show bird 
whose performances were exhibited to all our visitors. 
My superior place in his affections was explained by the 
fact that I cultivated my own garden, and in the course 
of digging turned up many fat worms, that were always 
handed to Waddle. 
When he was about two years old I uidhesad for hima 

couple of wives, pure specimens, like himself, of the 
white Aylesbury breed. They were brought to him in 
a basket, and were the first of his own species he had 
ever seen. Here was an experiment to test the theory 
of instinct resulting from inherited memory. According 
to this he should have fallen in love with them at first 
sight. He was in a pen bounded by frames of wire 
netting when the two ducks were introduced. His 
terror was So ludicrous that the witnesses of the experi- 
ment were convulsed with laughter. At first he rushed 
into the sleeping-place, and when the ducks followed 
him came out and flew over the hurdles as though the 
invaders were duck-eating vultures or other birds of 
prey that “inherited memory” had rendered terrible by 
instinct. 
My lizard pets—the misnamed “slow worms” or 

“(blind worms ”—were very interesting. I had several, 
and they varied considerably. One of them was re- 
markably docile, its ordinary habits quite changed, 
habits that appear to be little understood even by good 
naturalists. 

They are burrowing animals, residing in tunnels made 
in soft soil. They feed on slugs and earthworms, slugs 
preferred, are neither slow nor blind, but, on the con- 
trary, are remarkably keen sighted and vivacious. Mine 
were kept in a disused aquarium half filled with soil. 
At first they vanished at the approach of footsteps, but I 
trained them by placing slugs at the mouths of their 
tunnels. Presently they lurked in these with head 
protruded, which was withdrawn on my approach. 
Gradually they ceased to fear me, and to regard me as 
a purveyor of slugs. My best pupil came out and licked 
my finger, which had been anointed with slug-slime in 
order to secure his affections. Ultimately it submitted 
to handling, and would coil round my finger and lick it 
with as near an approach to affection as such an animal 
could manifest. 

All were short-lived—one till two years—and all died 
in the same manner. They were found.lying on the 
surface with lack-lustre eyes and languid movement, 
My theory of their popular names is that the foolish 
rustics who persecute them as poisonous reptiles only 
see them when in this moribund condition, and imagine 
such to be their ordinary state—a very shallow con- 
clusion, seeing that if it were so their extermination 
would have been consummated long ago. They only 
survive the stupid persecution to which they are sub- 
jected by virtue of their nimbleness. _ I strongly recom- 
mend their cultivation in gardens and greenhouses for 
keeping down the numbers of mischievous slugs, | any stage cf the proceeding. 

THE VIADUCT OF GARABIT. 

WE give an account of the great viaduct of Garabit, 
with illustrations for which we are indebted to the 

courtesy of our contemporary La Wature. We shall de- 
scribe how the great central arch has been put in its 
place, and what system was adopted for raising this 
enormous mass. 

The central arch of the viaduct constructed by M. 
Eiffel is of 165 metres span, and rests on two great piers 
with six stages, the metal portion being more than 60 

rye 

Fic. 1.—METHOD OF Pavers THE ARCH, 

the total weight of the arch and its 
piling is about 1,165 tons. 

The piers were first built, and then the ribs of the arch 

metres in height ; 

were put together on raised embankments. The next 
step was to hoist these ribs so that one end should rest 
on each pier, and the cther end be in the position re- 
quired for the arch. Each of these ribs thus placed was 
secured firmly by means of 28 cables of steel wire, 
moored to the abutments of the viaduct. 

This being done, two scaffolds were erected which 
formed centerings which followed exactly the curve of 
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Fic. 2.—Last PHASE IN THE ERECTION OF THE ARCH. 

the under-side, or intrados, of the arch. Upon these 
centerings were placed the various metal parts required 
for the cross girders and framing, and they were put 
together while the ribs were vertical, and afterwards 
lowered to the angle required by means of twenty steel 
cables. ‘Afterwards the building of the arch with the 
ribs inclined was proceeded with according to the system 
previously adopted by M. Eiffel for the Douro Bridge. 
Step by step the new parts were attached to those already 
fixed, care being taken to rig up a new set of cables when 
the weight became considerable. 

By means of the cables it was possible to raise or 
lower the parts of the arch which were being erected at 

The cables were controlled 
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by hydraulic presses, and collectively formedan apparatus | in the arch itself, On April 25th a little lattice-work and 
capable of moving masses of over 40c tons by a series 
of successive efforts never exceeding 15 tons. 

a few other parts not yet in position at the crown of the 
arch were fixed, and the next day all was ready for in- 

FIG. 3.—SPRING OF THE ARCH. 

The completion of the intrados, or underside, of the | troducing the key of the extrados, or upper side, of the 
‘arch was effected on April 20th, 1884, and all the cables | arch. The hoisting of this key-piece was begun at 
‘were immediately slackened in case a fall of temperature 3 p-m., and at 7 p.m. it was in its place. With a tew 
-should produce excessive strains either in the cables or | blows from a hammer it gradually assumed its right 
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place, and the numerous holes for the two joints were 
perfectly true. The operation thus succeeded with a 
precision which might almost be regarded as mathe- 
matical, considering the magnitude of the work and the 
conditions under which the erection had to be performed. 

We have only to mention the trials which took place 
in April last, before the viaduct was opened for traffic. 
These trials were of two kinds: in the one the loads 
remained stationary, and in the other they were rolling. 
The trial loads consisted of a locomotive of 75 tons, draw- 
ing trucks of 15 tons each, and the results obtained show 
the exceeding firmness of the work. The arch, loaded over 
its entire length with a train of 22 trucks, weighing 405 
tons, showed a deflection of only 8 millimetres. The 
same train, placed upon one of the half-lengths of the 

One has only to take up the study of any special 
branch, and he will first be astounded at his own ignor- 
ance, and then, as he perseveres and obtains some grasp 
of the labours of previous workers in his line of research, 
he will before long come to see that the air, earth, and 
sea have not yet yielded up all their storehouse of trea- 
sures, and that there is still room for original investigation 
in every branch of natural history. 

In our own time aremarkable stimulus has been given 
to the study of biology, especially through the life and 
works of that greatest of naturalists, Charles Darwin ; 
and with such a brilliant example before us of quiet, 
patient investigation, extending over so many fields of 
nature, we may well be encouraged to persevere in the 
study of any one special subject. The choice will de- 
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FIG. 4.—GENERAL VIEW OF 

arch, caused a deflection of only 4 millimetres at the 
crown, and finally, under the action of the rolling load 
the deflection was only 12 millimetres. 

SSS 

SOME RECENTLY DISCOVERED FORMS 
OF MICROSCOPIC CRUSTACEA. 

NLT OUCH it may with perfect truth be said that 
+ there is nothing new under the sun, it is no less 
true that there are many things which have hitherto 
escaped the ken of our senses both in the organic and 
inorganic worlds. 

Even were it not so, and everything above and below 
the earth were known and tabulated, the zoologist, 
botanist, and geologist would still find endless occupation 
in studying the life history, histology, and composition of 
this multitudinous variety of life and matter spread out 
before us. 

THE VIADUCT OF GARABIT. 

pend upon the particular taste or environment of the 
individual. —— 

To those of us who reside near thesea board, great oppor- 
tunities are ready at hand—stones and rocks at low water 
being sure to furnish material from all the divisions of in- 
vertebrate life ; and the possession of a boat and dredge 
will ensure the capture of forms unaffected by tides. 

It is proposed in this paper briefly to describe and 
illustrate several species of minute marine crustacea 
which Mr. Isaac C. Thompson, F.L.S., has recently dis- 
covered, taken principally by means of the tow-net in the 
_Wwaters about our west coast. 

They all belong to the Copepoda, an order of the Ento- 
mostraca, of the great class Crustacea, the Copepoda being 
probably the oldest and most degenerate members of the 
class. 

They are not at all confined to salt water, many species 
being common in our ponds and lakes, of which the 
cyclops is perhaps the most familiar example. Indeed,'it 
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would be difficult to find a pool that does net contain it, 
and it is not an uncommon inmate of caraffes in country, 
and perhaps even in town, hotels. A copepoda is a 
somewhat pear-shaped animal, composed of from sixteen 
to twenty somites or segments, having two pairs of 
antennze, known as anterior and posterior, three pairs of 
prehensile and masticatory or suctional mouth-organs, 
and five pairs of swimming feet. The carapace, or shell- 
covering, falls Joosely over the limbs, the terminal por- 
tion of the animal being the abdomen, which is composed 
of from three to five segments. Attached to the latter 

Fic. 3. 

Fic. 4. 

Fic. 8. Fic. 6. 

PLATE I. 

CycLops PUFFINI, I.C.T. (FIGS. 1-9). 

Fig. 1. Cyclops Puffini, 1.C.T., female, x 150 diams. 
Fig. 2, Anterior antenna of do. 250 5 
Fig. 3. Posterior antenna of do. 250 55 
Fig. 4. Mandible of do. 400, 
Fig. 5. Maxilla of do. 400 ,, 
Fig. 6. Anterior footjaw of do. 400 
Fig. 7. Posterior footjaw of do. 4oo ,, 
Fig. 8. One of third pair swimming feet of do. 400 _,, 
Fig. 9. One of fifth pair swimming feet of do. 400 ,, 

the female often carries external sacs containing ova ; 
the larvyze are immature when hatched, and go through 
several metamorphoses before arriving at the adult 
form. 

The eyes in most species are situated in the frontal 
portion of the body, and generally appear as though one 
only ; they are connected with the brain by nerves, and 
are imbedded in a mass of pigment. 

BIG. 8: 

Fic. 9. 

PLATE II. 

LICHOMOLGUS SABELLA&, I.C.T. (FIGS. 1-8.) 

Fig. 1. Lichomolgus Sabella, \.C.T., female, x 150 diams. 

Fig. 2. Anterior antenna of do. DEO) yy 

Fig. 3. Posterior antenna of do. PES) gg 

Fig. 4. Anterior footjaw of do. AOOM 

Fig. 5. Posterior footjaw of do. ACOm Mn. 

Fig. 6. Posterior footjaw of male _ 400 4, 

Fig. 7. One of fourth pair of swimming feet AOOmn 

Fig. 8. One of fifth pair of do. AOOmmENS 

The anterior antennz are used vigorously by the animal 

in propelling itself through the water ; it is probable that 

they also contain organs of smell, as is known to be the 

case with ants and other insects. Copepoda abound 
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everywhere in the ocean. In size they range from =; in. 
to nearly half an inch in length in one northern species, 
which is said to be the chief food of the Arctic whale, 
and gives a distinct red colour to the waters where it 
abounds. 

They are very easily captured by means of a tow-net, 
a long, very fine muslin bag, with a round metal hoop 
about a foot in diameter, and narrowing in a length of 
about five feet-to nearly a point. Attached to a long 
cord, the tow-net is pulled along frorn a boat, skimming 
the surface and occasionally being allowed to fall a few 
feet or more below. In about ten or fifteen minutes it is 
taken out, and the inside end floated into a wide-mouthed 
jar of clear water, which, on being held up to the light, 
will probably be found to contain minute creatures of 
brilliant colours darting vigorously about in all directions. 

These are mainly copepoda, and it is a little remark- 
able that so comparatively small attention should have 
been given by naturalists to a class which forms by far 
the largest proportion of the life of our seas and oceans, 
and which are of the greatest service to mankind, for 
they are truly the scavengers of our lakes and seas, de- 
vouring refuse matter that would otherwise lead to 
pollution, and by turning the seeds of decay and death 
into vigorous life, again forming rich food for fishes and 
higher crustaceans, which, in their turn, furnish an 
illimitable quantity of food for man. 

There are few more interesting or beautiful objects as 
seen under the microscope, and their variety gives scope 
for endless examination and careful study. They are 
very easily preserved in glycerine, or in a mixture of 
glycerine, alcohol, and water, and if put into such a 
solution soon after capture will retain their colours for 
a very long period, if not indefinitely. As microscopic 
slides they may without any further preparation be per- 
manently mounted in glycerine jelly, and viewed with 
objectives varying from the one inch to the one-eighth 
inch power. 

Cyclops Puffint, 1.C.T. (Plate I.)—This elegant little 
species was first found near Puffin Island, at the mouth 
of the Menai Straits, being taken by a tow-net from the 
steamer Gamecock during the excursion of the British 
Association from Manchester last year. It is specially 
interesting to science as being the first species of the 
genus Cyclops ever found in salt water, thus forming a 
connecting-link between marine and fresh-water species. 
It is one-twentieth of an inch long, The anterior antennze 
(fig. 2) are short, being six-jointed, and clothed with long 
whip-like seteze or hairs. The posterior antennee (fig. 3) 
are terminated by several spines and plumose setz. The 
mandible, or masticatory jaw (fig. 4), is divided at the 
apex into long sharp slender spinose teeth. The maxilla 
(fig. 5) is furnished with several plumose spines, the 
termination of the palp having a deeply serrated edge. 
Two of the swimming feet are represented in figs. 8 and 
9. The abdomen (fig. 1) is three-jointed in both sexes, 
being terminated by caudal segments, with long plumose 
hairs at ends. 

This Copepod was named after the Island, Puffin, 
around which it has been taken on several occasions 
during the late summer. A biological station has been 
recently opened upon this charming island, under the 
directorship of Professor Herdman, of Liverpool Univer- 
sity College, and is being largely availed of by students 
and naturalists. Its situation for biological purposes is 
all that can be desired. It contains sleeping accommoda- 
tion for six, and is fitted up with microscopes and all the 

other paraphernalia for biological investigation. The 
resident curator furnishes weekly returns of the work 
done, also particulars as to weather and other meteoro- 
logical observations. 

Lichomolgus Sabellz, 1.C.T. (plate ii.)—This striking 
Copepod was first taken at Beaumaris, North Wales, 
about a year ago, being found adherent to the tentacles 
of the sandworm Sabella, hence its name. It is some- 
what strange that this species should not have been 
previously recorded, as numbers of specimens of the 
worm examined were all found to be similarly infected. 
It is of a greyish-brown colour. Both sexes were found 
on a single worm, the male being one-tenth of an inch 
long and the female one-fifteenth of an inch, the latter 
the most plentiful, and at once distinguished by its long, 
narrow ovisacs, The body is ovate, and the first segment 
nearly half the length of the cephalothorax. The 
rostrum is short and beak-like. The anterior antennze 
(fig. 2) are alike in both sexes, composed of seven joints, 
the two basal joints large and strong and about equal in 
length to the other five; their edges are roundly serrated 
and curled over, with several sete. The third joint has 
three long setee on inner margin, and the terminal joint 
has several long setze at apex. The posterior antenna (fig. 
3) are also alike in both sexes, and have four joints; the 
second joint has four teeth placed longitudinally ; the 
terminal joint has several hooked claws both at side and 
at apex, the latter having also several long sete. The 
mandible is strongly toothed, the terminal portion having 
three spines. The maxilla has a long process terminated 
by a blunt spine, and bearing on each side a row of 
sharp teeth similar to those of the mandible; the other 
extremity has five digital spines. 

The anterior footjaw (fig. 4) is two-jointed, the second 
joint terminated by four short spines. The posterior 
footjaw is also two-jointed; that of the male (fig. 6) 
being terminated by a long falciform claw, similar to 
that of Z. fuctcolus, Brady, and that of the female (fig. 
5) is elongated and terminated by three claw-like spines. 
The swimming feet of the first four pairs are two- 
branched (fig. 7), each branch being three-jointed, and 
bearing several spines and plumose sete. The fifth 
feet (fig. 8) in both sexes are composed of one short 
straight joint terminated by two spines. The abdomen 
is five-jointed in each sex; the first joint nearly equal 
in length to the remaining four, and much broader, 
especially in the male. The caudal segments are 
parallel, and about three times as long as broad, and 
are each terminated by four setae, in addition to a small 
seta about the middle of the outer edge. The species can 
be easily recognised by its remarkable antenne. Even 
after being preserved in alcohol, the crustaceans were 
tenaciously attached by their strong, broad-set antennze 
to the tentacles of the sabella, some force being required 
to remove them without injury. It has within the last 
month been found on the same worm at Puffin Island. 

(To be continued.) 

SS 
Mancuester Scientiric StupEnts’ AssoctaTion.—At 

a meeting held on November 20th Mr. Henry Hyde 
read a paper on “ Comparative Respiration in Animals,” 
illustrated with diagrams. 

EpinBuRGH GroLocicaL Sociery.—At the anniversary 
meeting, held on November 22nd, Mr. Ralph Richard- 
son, vice-president, delivered an address dealing with 
Darwin’s geological work. 

ae — ase 
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General sPotes, 
New Locatity ror “ Bocurap.”—According to M. 

Martin, a genuine specimen of the Boghead mineral has 
been found in Eastern Siberia, in the Stanovoi moun- 
tains. The quantity of the find is not mentioned, 

Leprosy IN Russta.—According to the Medical Press, 
leprosy is becoming more prevalent in Russia, as several 
foci of infection have appeared in distinct parts of the 
empire. 

Diamonps 1n Borngo.—It seems, according to Cosmos, 
that diamonds of the first water are being mined in 
Borneo. The locality is not stated, but it seems to be 
in that portion of the island under Dutch sovereignty. 

Tue Potar Fratrentnc or Neprune,—M. Tisserand, 
in a memoir presented to the Academy of Sciences, shows 
that the polar flattening of Nepture may be deduced 
from the movements of his satellite. The disc of the 
planet subtending only three seconds, a direct observation 
has not hitherto been possible. 

A PRoBABLE Expression OF CHEMICAL AFFINITY AS 
MecuanicaL Atrraction.—Professor J..W. Langley of 
the Michigan University, suggests that chemical affinity 
may produce a direct attraction acting in right lines for 
greater distances than the radius of a molecule, and 
having a selective character. 

Tue Heicut or Waves.—Cosmos mentions that waves 
off Cape Horn have been estimated at from fifteen to 
twenty yards in height, reckoning from the level of the 
sea. The height from the bottom of the trough to the 
crest of such a wave would, therefore, be from thirty to 
forty yards. These estimates, of course, lack precision. 

Roya Instirution.—The next course of Christmas 
Lectures adapted to a juvenile auditory will be given by 
Professor Dewar, F.R.S., the subject being ‘‘ Clouds and 
Cloudland.” They will begin on December 27. During 
the recess the staircases leading from the gallery of the 
theatre have been considerably altered in order to facili- 
tate more speedy egress. 

. Grotocy or Lonpon.—Professor H. G. Seeley, F.R.S., 
is about to deliver a course of lectures on the practical 
study of the geology of the country round London. 
This course is given at the request of students of the 
London Geological Field Class, and information concern- 
ing them may be obtained from Mr. William Dunn, 21, 
King William Street, Strand, W.C. 

PuRIFICATION OF MineRALS By ELEectriciry.—Quartz, 
china clays, and other minerals are often found unfit for 
use in pottery, glass-making, and other chemical arts, on 
account of the presence of oxide of iron. When such 
minerals exist in or are reduced to the state of 
powder, the iron can be removed by, bringing them in 
contact with a series of powerful electro-magnets, 

Macnetic Prertureations.—M. André (Ciel et Terre) 
remarks that from France to Tierra del Fuego magnetic 
perturbations are a general phenomenon, absolutely 
simultaneous over the whole earth, and taking place in 
all parts at the same moment. He attaches these pertur- 

bations to a cause not residing in the interior of the 
earth, but external, and to be sought for in the sun. 

DETECTION oF STRYCHNINE.—Mr. Lovett communicates 
to the Journal of Physiology some observations on the 
“topography ” of the action of strychnine. By experi- 
ments on that ‘‘ martyr of science,” the frog, he has found 
the greater part of the poison taken is to be found in 
the spinal cord, which contains more than the brain, 
liver, and muscles put together. Hence in chemico-legal 
investigations the spinal cord should be analysed in all 
cases where strychnine is suspected, 

Human Diet 1n Preuistroric Aces.—M. Piette (Comptes 
Rendus) concludes, from his prolonged researches in the 
bone-caverns of the Pyrenees, that the so-called “ Mag- 
dalean” age, which forms part of the Mesolithic epoch, 
was much more prolonged than it has been generally 
supposed. At its outset a great number of horses were 
eaten as food, but towards the end this custom seems to 
have disappeared, and to have been succeeded by the 
consumption of reindeer and other Cervide. 

Tue Pasteur InstituTE.—The subscriptions for found- 
ing and endowing this institution reached the sum of 
2,586,000 francs. There exist in the world twenty such 
establishments—seven in Russia, five in Italy, one in 
Austria, one in Spain, one at Bucharest, one at Rio de 
Janeiro, one at Havana, one at Buenos Ayres. Two 
more are in course of organisation—one at Chicago, and 
one in Malta. Such is the trouble man has to take to 
defend himself against ‘his most faithful friend the 
dog.” 

Tue Crops in Betcium.—According to Ciel ef Terre, 
the crops for the last season have been almost universally 
deficient in Brabant. The yield of wheat and rye has 
been bad; barley is less universally defective, but the 
yield is below an average both in grain and straw. Oats 
have not been much injured, as it has also happened with 
peas, beans, and buckwheat. Colza and flax are bad. 
The yield of hay has been deficient, and it has been 
gathered in bad weather. Potatoes are attacked by 
disease, and the sugar-beet has produced more leaves 
than roots. 

WuatisA Bittion ?—When this term was first devised 
by the Italian arithmeticians of the fourteenth century it 
was intended to mean the square of a million, or a 
million millions. In this sense the term is still used in 
Italy, Germany, and Britain. But in France men of 
business and schoolmasters have taken to give the name 
“billion” to a thousand millions, though astronomers 
and mathematicians retain the original notation, The 
United States have followed suit, either, as Science puts 
it, in order to be like the French or to be unlike the 
English, and we have thus a pretty piece of confusion. 

Decomposition oF Carponic AciD LEAVES UNDER THE 
InFLUENCE oF Licut.—Th. W. Engelmann (Archives 
Néerlandaises) has made a quantitative examination of the 
absorbent power of leaves of different colours, whereby 
it appears that chlorophyll consists of at least three dif- 
ferent colouring matters. Yellow leaves of Sambucus 
niger decompose carbonic acid, though less energetically 
than green leaves. Another group of coloured leaves 
contains not chromophy!! but cellular juice of a red 
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colour. An influence of this colouration upon vitality 
could not be traced. The chlorophyll of such leaves is 
of the ordinary kind. The rays absorbable by chloro- 
phyll pass nearly unaffected through the red cellular sap. 

Tue EarTHQUAKE IN Liguria —M. Issel has communi- 
cated to the Academy of Sciences a full account of the 
damage occasioned in Liguria by the earthquake of 1887. 
The area shaken on February 23rd differs little from 
that agitated on February 23rd, 1818, September gth, 
1828, and May 26th, 1831. The number of persons 
killed in the province of Porto Maurizio was 597, and in 
that of Genoa 38. The wounded in the former were 474, 
and in the latter 81. The damage done to houses, etc., 
in the districts of Porto Maurizio and San Remo is esti- 
mated at more than thirteen million francs, and in the 
province of Genoa 2,281,000 francs. 

Tue Ancient Greex ALcHEmists.—Professor Berthelot 
has just laid before the Academy of Sciences the comple- 
tion of the publication of these treatises, accompanied by 
translation. The fifth part of the work is the most 

interesting, containing not mystical reveries and imagin- 
ings, but positive processes and definite results. It 
comprises a Series of memoirs on tempering and colouring 
metals, especially bronze and iron, the moulding of 
bronze, the gilding of iron, the colouration of imitation 
precious stones, the treatment of pearls, the manufacture 
of potash from wood-ashes, that of beer and soap. Most 
of these tracts seem to be drawn from a great Byzantine 
manual of industrial chemistry, compiled in the 8th or 
oth century. But some of the portions date back to an 
earlier epoch. 

A New Proor oF THE Eartu’s Rorunpity.—It is now 
some years since M. Ch. Dufour pointed out, from 
theoretical considerations, that, since the surface of water 
in large bulk is really spherical, with a curvature corres- 
ponding to that of the earth, the image of the sun 
reflected from it must really have an elliptical form. In 
1886, Signor Ricco commenced some still uncompleted 
observations on the solar reflection from the marine 
horizon, as seen from the Palermo observatory ; he has 
found the obliquity of the sun’s image very marked in 
clear and calm weather. M. C. Wolf has applied the 
same principle to the distortion of star images; this, 
with the results just announced by M. F. A. Torel for 
the eccentricity of the solar image after reflection from 
the Lake of Geneva, shows that it is no longer simply 
theory, but a new direct experimental proof, that the 
earth is round. 

ELectric Storms,—Professor Miller, of the Russian 
Lyceum of Tashkend, describes (La Nature) a storm 
which took place in and near that town on July 29th, and 
lasted for three hours. Amidst dense clouds, which quite 
obscured the daylight, the lightnings crossed each other 
without interruption, and the thunder roared, but there 
fell all the time not a drop of rain. The air, however, 
was sensibly cooled and purified. On the next day a 
friend of Professor Miiller was walking along the flanks 
of the wooded mountains near Vladikavkas, at about six 
p-m., when he heard a dull sound which gradually 
increased. He stopped, and saw below him a group of 
fire-balls which were moving slowly in the direction of 
the valley. He distinguished clearly three such balls ; 

that in the centre, apparently of two feet in diameter, waS 
yellow with golden reflections. At its sides there were 
two others ofa splendid purple colour. The phenomenon 
lasted for three minutes. 

Interestinc Discovery.—Lieutenant D. Bruun, of the 
Danish army, having had a moss dug out in Finderup, 
in Jutland, has made some interesting discoveries. In 
the moss were found trunks of oak, beech, and fir trees, 
from 6 to 30 inches in diameter. The branches had in 
some cases been cut off, but the bark remained. By the 

side of one of the oak trunks two earthen vessels were 
discovered, and near another a third shaped like an urn. 
In the latter lay a sandal cut from a piece of leather, 
with flaps, and leather straps for tying to the ankle, the 
length of the sandal being 7 inches. It seemed as if the 
trunks of trees had been placed in a certain position for 
some purpose or another. About 20 feet farther to the 
south, and at the same depth, viz., 6 feet, a yoke of oak 
was found, 54 feet long and 3 inches thick, being fairly 
cylindrically cut out in the centre. At each end were 
holes, in one of which remained a strap of leather. 
Other implements of oak were also found, evidently 
used for carrying. Some of them seemed part of a 
wheel. Close to the yoke another earthen urn was 
discovered, which, like the three referred to, was sur- 
rounded with sprigs of heather and bramble. Formerly 
some horns of bullocks and the skeleton of a man ina 
fur coating were found in the moss. The various objects 
are now in the Copenhagen Museum, and are said to 
date from the early iron age. 

Tue Pusiic HeartH.—T he Registrar-General’s return 
for the week ending November 24th shows that the 
deaths registered during that period in 28 great towns 
of England and Wales corresponded to an annual rate of 
18'2 per 1,000 of their aggregate population, which is 
estimated at 9,398,273 persons in the middle of this 
year. The six healthiest places were Derby, Hull, 
Leicester, Birmingham, Wolverhampton, and Sheffield. 
In London 2,722 births and 1,409 deaths were registered. 
Allowance made for increase of population, the births 
exceeded by 12, while the deaths were 370 below, the 
average numbers in the corresponding weeks of the last 
ten years. The annual death-rate per 1,000 from all 
causes, which had been 19°7, 18'5, and 19.7 in the pre- 
ceding three weeks, fell last week to 17-2. During the 
first eight weeks of the current quarter the death-rate 
averaged 18:9 per 1,000, and was 1:o below the mean rate 
in the corresponding periods of the ten years 4878-87. 
The 1,409 deaths included 133 from measles, 20 from 

scarlet fever, 42 from diphtheria, 19 from whooping- 

cough, one from typhus, 15 from enteric fever, 1 from 
an ill-defined form of continued fever, 18 from diarrhcea 
and dysentery, and not one from small-pox or cholera ; 
thus, 248 deaths were referred to these diseases, being 
27 above the corrected average weekly number. In 

Greater London 3,536 births and 1,756 deaths were 

registered, corresponding to annual rates of 33°3 and 

10°6 per 1,000 of the estimated population. In the 

Outer Ring 29 deaths from measles, 6 from diphtheria, 

4 from whooping-cough, 3 from ‘ fever,” and 3 from 

scarlet fever were registered. Fifteen fatal cases of 

measles occurred in West Ham, 4 in Tottenham, and 2 

in Sunbury sub-districts ; 2 deaths from diphtheria were 

recorded in Godstone, and 2 from whooping-cough in 

| Tottenham sub-districts. 
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RECENT ASTRONOMICAL WORK AT 

THE LICK OBSERVATORY. 

HE Lick Observatory was transferred to the Regents 
of the University of California on June ist, 1888, 

and has, therefore, been in active operation as a State 
institution for about four months, and much of this 
time has been devoted by the astronomers to studying 
the instruments under their charge, and determining 
the constants necessary for future work, the great tele- 
scope naturally claiming the largest share of attention ; 
but many observations of important phenomena have 
been made, and the objects of greatest interest in the 
sky have been carefully examined with a view to the 
discovery of new features, as well as for the purpose of 
testing the performance of the lens. The sun has not 
yet been observed with the great telescope, but it is 
doubtful whether any advantage can be gained here in 
the study of his surface by the use of a large instru- 
ment. The seeing on Mt. Hamilton is usually poor in 
the daytime, owing probably to the heated air of the 
surrounding valleys, which is rapidly cooled at night by 
radiation or shut in by the fogs which then pour in from 
the ocean. 

Mercury and Venus have been seen in the daytime 
only, and, therefore, under the same disadvantageous 
circumstances. There are, however, days of good see- 
ing, when the features of these planets can be profitably 
studied. The moon is a most beautiful and interesting 
object with the great telescope. It was photographed 
throughout an entire lunation in August, and the pic- 
tures then obtained are a distinct advanceon all previous 
work in this direction. The diameter of the lunar 
image on the negatives is five and a quarter inches, and 
with the plates used the exposure required was a little 
less than half a second. Observations were made 
with the various instruments during the total lunar 
eclipse of July 22nd, and will be published in the 
memoirs of the National Academy of Sciences. Mars 
had become too low in the west after the transfer of the 
Observatory to be wellseen. Numerous drawings were, 
nevertheless, made by Professor Holden, Mr. Schaeberle, 
and Mr. Keller, and published in the Astronomical Journal. 
The principal canals of Schiaparelli were seen, not as 
double, but as single, ill-defined lines; and the conti- 
nent of Libya, which, according to M. Perrotin, had 
been submerged or did not exist during April and May, 
appears on the drawings in its usual shape and position. 
The micrometer observations of the satellites made by 
myself when the planet was in opposition have been 
published in the Astronomical Journal. The satellites, 
which appear to have been seen with great difficulty 
elsewhere, were bright and easy objects with the 36- 
inch equatorial—a fact which affords gratifying testimony 
as to the instrument, and the excellence of the atmo- 
spheric conditions. Phobos was seen on July 18th, when 
its brightness was only o-22 of that at mean opposition, 
and one-eighth of that at the time of discovery by 
Professor Hall. From the ease with which this satellite 
was seen in close proximity to the planet, it seems to me 
probable that we can observe eclipses during favourable 
oppositions, and determine the mean motions of the 
satellites with greater accuracy than is obtainable by 
micrometer observations. 

Jupiter was frequently examined on fine nights in June 
and July. His surface showed a wealth of delicate 
detail which would have required a much longer time to 

record satisfactorily than it was possible to give. A 
number of observations were made of curious appear- 
ances presented by the shadows of satellites in transit. 
The satellites themselves appear as large and well- 
defined discs. Saturn has not been observed since the 
telescope was first mounted in January. It was then a 
splendid object, all the wonderful details of the system 
shining with a brilliancy and distinctness probably never 
before equalled. The outlines cf the rings were sharp 
and clear, and a fine, dark line was seen close to the 
outer edge of the outer ring, with a dark shading extend- 
ing inward toward the great black division. The gauze 
ring was very conspicuous. Neptune has been observed 
by Professor Holden and Mr. Schaeberle, and (with its 
satellite) has been photographed several times. Many 

_ double stars have been discovered and measured by Mr. 
Burnham with the 36-inch and 12-inch equatorials. 
Perhaps the most interesting of this class of objects 
discovered with the aid of the large telescope is the 
star pu (Gamma) y Cassiopeze, which is found to have a 
minute companion distant 2°2”, in position angle 256°. 
It has been frequently observed lately with the 12- 
inch equatorial. Difficult stars, previously known, have 
also been measured by Mr. Burnham. ‘The planetary 
nebulz have been studied by Professor Holden and Mr. 
Schaeberle, who have observed in several of these objects 
curious helical forms, which do not appear in earlier 

ELECTRIC CONTROL OF THE CLOCK OF 
TELESCOPE. 

THE GREAT 

drawings with smaller instruments. The ring nebula in 
Lyra is a wonderful object in the great telescope. The 
central star, discovered by Von Hahn, is very con- 
spicuous, and four other stars of exceeding minuteness 
appear within the limits of the inner ellipse, while a star, 
almost as bright as the one in thecentre, is seen exactly 
at the proceeding extremity of the major axis of the 
ring. Many other small stars not so critically situated, 
and therefore less interesting, are seen in proximity to 
the nebula. These minute stars are beyond the range 
of all but the most powerful telescopes, although it may 
be noted that there is a class of observers with very 
small telescopes prepared to immediately ‘‘verify” all 
discoveries made by powerful instruments, even when, 
as has sometimes been the case, the supposed discoveries 
are afterward found to be purely fictitious. There 
is no way of disproving that a difficult object can 
be seen by such an observer with an apparently 
inadequate instrument, or of showing that excess of 
zeal is made to take the place of sufficient optical 
power. Mere size, it is true, unaccompanied by other 
qualities, counts for but little, and the greater part 
of astronomical work has been done by skilled observers 
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with instruments of moderate dimensions. To many 
persons the cost and difficulty of construction of great 
telescopes seems out of proportion to the optical advan- 
tage gained, but the same thing is seen in other depart- 
ments of astronomy, as well as outside of the science. A 
sextant, with which the places of the stars can be 
determined to within a fraction of a minute of arc, costs 
less than a hundred dollars, while thousands must be 
expended if fractions of seconds are to be taken into 
account, the error of position in either case being beyond 
detection with the unassisted eye. The 12-inch tele- 

scope has been used by Mr. Barnard for the observation 
of comets and nebulz. It has been found by him to be 
capable of giving photographic images of exquisite sharp- 
ness, and in this capacity forms an important addition 
to the outfit of the Observatory. Twenty-five new 
nebulz have been discovered by Mr. Barnard with this 
telescope, and a comet (comet ¢, 1888) was discovered 
by the same observer with the 4-inch comet seeker, on 
September end. It is probable that the r2-inch telescope 
will be fitted with a new driving clock, in order to better 
fit it for photographic work. No change has been made 
in the dome and hydraulic elevating floor of the large 
telescope. The convenience, and indeed necessity, of the 
elevating floor is every day more apparent. The rapid 
motion of the eye end of the telescope (a foot in eight 
minutes for an equatorial star) would alone make the use 
of an observing ladder proportioned to the size of the 
instrument, extremely troublesome. The pier, when 
finally placed in exact position, will probably be filled 
with brick and sand. The driving clock of the large 
telescope was provided by the makers with an electric 
control for keeping its rate in exact coincidence with that 
of a standard astronomical clock. The vertical shaft of 
the governor rotates in one second, and has near the 
bottom a small projecting pin. A stud on the armature 
lever of an electro-magnet is struck by the pin as the 
governor shaft rotates, when a current is passing through 
the magnet, but when the current is broken once a second 
by a standard clock, the stud is withdrawn at the proper 
instant to allow the pin to pass. There is also an 
ingenious and beautifully constructed attachment for 
breaking the circuit in case the standard clock should, 
either by accident or design, omit one or more seconds 

in a minute. The driving clock is adjusted to run a little 
fast, and is continually checked by the control, the 
governor being allowed to rotate by turning on a friction 
collar. It was found, however, that the impact of the 
pin on the governor shaft against the stud of the arma- 
ture caused a shock whichwas transmitted to the telescope, 
and produced a disturbance of the image fatal to photo- 
graphic work. The control was therefore removed, and 
another which Mr. Keller devised for the purpose of giving 
a perfectly smooth motion, was substituted for it. The new 
control answers its purpose so well, and is of such 
extreme simplicity, that we shall give a description of it 
here, as it can be applied to any clockwork having a shaft 
which rotates in an integral part of asecond. A soft iron 
sector, subtending an angle of 36°, and having a radius 
of six inches, is clamped to the vertical axis of the 
governor, and rotates in a horizontal plane. The sector 
passes very close to the poles of an electro-magnet (part 
of the old control) which is mounted on a slightly elastic 
standard of steel. At every second a Strong current is 
sent through the coils of this magnet, by means of a 

standard clock, the circuit being closed, as in the case of 
the old control, by the relay points of the chronograph 

attached to the driving clock. The driving clock is set 
so as to run a little too fast, and when the governor is 
started the sector gradually gains upon the click of the 
chronograph until it reaches the magnet of the control, 
when the friction produced by the attraction of the latter 
prevents any further acceleration, and the governor will 
rotate in exactly one second by the standard clock, as 
long as the control is in operation. 

The elasticity of the support on which the electro- 
magnet is mounted plays an important part in the 
proper working of the control. When the sector passes 
at the exact instant of the passage of the current, the 
magnet springs in toward the sector, and comes into 
actual contact with it, very greatly increasing the friction, 
while the passage of the sector at any other instant 
meets with no resistance, the magnet beis~~"chtly with- 
drawn byits support. The current used ~trol 
is obtained from the battery of twen- = 
employed during the daytime in transmitting time signals 
to San Jose. As the signals are not sent at night, the 
battery. is then connected with the control by turning a 
switch. With this control no shock is communicated to 
the telescope ; and the image ofa star is steady. Since, 
however, changes of refraction and slight irregularities in 
the. clockwork. produced small displacements of the 
image in a telescope, it has always been necessary in 
photographing with long exposures to keep the telescops 
pointed by hand, correcting any displacement which may 
occur by the slow motions of the instrument. It was 
found impracticable to move the immense mass of the 
Lick telescope with the quickness and delicacy required 
in this operation, and after various experiments, Mr. 
Schaeberle suggested that the photographic plate should 
be mounted upon double slides, one moving in right 
ascension, and the other in declination, and should be 
kept upon a star by means of a diagonal microscope 
attached to the plate. A rough experimental model was 
constructed on this plan by the observatory machinist, 
and performed so satisfactorily that a plate holder of 
more accurate workmanship will be made on the same 
principle. The public receptions on Saturday evenings 
interfere greatly with these experiments, as all apparatus 
must then be removed to fit the telescope for visual 
observation. Probably few visitors are aware of the 
hindrance to astronomical work caused by their enter- 
tainment, although, as a duty to the public the sacrifice 
is always cheerfully made. Many fine nights are to be 
expected during the months of October and November, 
but after that, fog and rain will almost put an end to 
observation until the succeeding spring. 

SS 
WoLvERHAMPTON LITERARY AND SCIENTIFIC SOCIETY. 

On November 20th Mr. Harold B. Dixon, F.R.S., de- 
livered a lecture on “The Nature of Explosions,” before 
this society. Mr. Dixon demonstrated the different kinds 
of explosion produced by gases, gunpowder, and gun- 
cotton. He referred to the difference in the mechanical 
means by which the oxygen and the combustible body 
come together, and said that explosions, according to 
two distinguished French chemists, could be divided 
into three parts—the ordinary combustion, the inter- 
mediate pericd of vibration, and the period of detonation. 
Reference was made to the measurements of the ex- 
plosions of gases, and the conclusions arrived at under 
this head, together with illustrations of the amount of 
pressure produced in instantaneous explosions, 
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Jszatural Wistory. 

GROUSE. 
Harpty any wild birds are so familiar as the grouse, 
and no others equal them in economic value. These 
are surely good reasons for a glance at their natural 
history, which will be found to lead to questions of some 
theoretic interest. 

Four species of grouse occur in the British Islands. 
Two belong to the genus 7é/rao of modern systematists, 
and two to Lagopus. The red grouse (LZ. Scoficus) 
inhabits Scotland, North England, Wales, and Ireland; 
the ptarmigan (L. alpinus) is found in Scotland only ; 
the black cock (7. ¢etrix), whose female is the grey hen, 
occurs in parts of England, Wales, and Scotland ; while 

owe peri- 
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was formerly written ¢ermagant. The initial p is 
entirely superfluous, having been added, like the » in 
newt, the s of scratch, and the d of thunder, in the days 
when every man spelt as he thought emphasis required. 
A convenient English phraseology would be attained if 
we could use the descriptive epithets of red, snow, heath, 
and wood grouse, to denote the red grouse, the ptarmigan, 
the black cock, and the capercaillie respectively, but the 
innovation is perhaps too bold to be entertained. 

The most obvious peculiarity of the grouse is the 
feathered feet, which distinguish them from their nearest 
allies the partridges, and if we consider native species 
only, this is a sufficient mark. Grouse are rough-footed, 
gallinaceous birds. Of internal peculiarities, the most 
curious is the enormous length of the ceca of the large 
intestine, If we examine the beginning of the large 

Buiack Cock (Lagopus tetrix). 

the capercaillie (7. wrogallus), formerly native to Scotland 
and Ireland, after becoming completely extinct in both 
countries, was reintroduced some fifty years ago from 
Sweden to Taymouth, where it continues to flourish and 
gain ground. Scotland, it will be observed, enjoys all 
four of these valuable birds, England possesses two, and 
Ireland one. 

Three of the species found here have a considerable 
foreign range in northern or Alpine regions, but the red 
grouse, alone among birds, is peculiar to our islands. 
Quite recently its range has been artificially extended by 
Oscar Dickson, who has succeeded in establishing a 
colony at Gottenburg, in Sweden, but the ultimate result 
of this experiment is still to be waited for. 

Our rude English nomenclature ignores all natural 
affinity, and even etymology. Grouse, in some old 
writings spelt gvice, is perhaps “brown” (Fr. gvis). 
Ptarmigan is believed to be the Gaelic farmachan, and 

intestine of a pigeon, we find a pair of little sacs about a 
quarter-inch long ; in the fowl they are about four inches 
long, and dilated at the ends; in the red grouse each is 
a yard long, and its inter~ ~ surface is greatly extended 
by eight longitudinal folds. These appendages are filled 
with a sort of chyme, extracted from the food by the aid 
of the digestive juices, and their relative size appears to 
bear some relation to the nutritive value of the food. 
Where a given bulk of the ordinary food of the species 
yields a small amount of nourishment, as is the case 
with the heather-buds upon which the grouse feeds, the 
czeca are, aS we have seen, of enormous length. 

Grouse of the genus Lagofus usually change their 
plumage towards winter. The mottled brown of summer 
gives place to grey, and this to snowy white. As spring 
comes on the birds resume the summer plumage, which 
is also their wedding dress. In the ptarmigan this 
change is effected by a triple moult, which is not only 
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unusual in its frequency, but also unusually complete. 
In other birds the second moult, where it occurs at all, 
is partial, a small proportion of the feathers being 
affected, or some part only of each feather being dis- 
carded. In the ptarmigan, however, the change is ex- 
tensive, and concerns nearly all the feathers except the 
quills of the wing and tail, which are changed only at 
long intervals. Few adaptations are more familiar or 
more striking than this seasonal change, which brings 
about in regular succession a protective resemblance to 
the brown heather, to the thinly strewn snow, and lastly 
to the dense snow of a northern mountain. The only 
Lagopus which undergoes no corresponding change is 
our own red grouse, a species which would be rendered 
fatally conspicuous by turning white in winter. 

Those of us who remember the days when the “ Origin 
of Species” appeared will recollect how much was said 
about that time of the one bird peculiar to the British 
Isles. Owen, in the British Association Address for 
1858 (which appeared a few weeks after Darwin and 
Wallace’s preliminary papers), made this fact the text of 
an interesting though inconclusive discussion, which is 
now of some historical interest. It marks that change in 
scientific thought which for the first time forbade men to 
entertain seriously any such explanation as that the red 
grouse had been called into existence by a_ special 
creative act in and for the British Isles alone. Various 
writers have referred to a supposed former Continental 
range of the red grouse, for which bones found in caves 
and similar remains have been adduced as proof. We 
are very sceptical as to such identifications, for to dis- 
tinguish the bones of our native species from those of 
the Continental willow-grouse would baffle the acutest 
anatomist. The history of the genus Lagopus, so far as 
it can be unravelled without light from fossil remains, 
may be conjecturally restored somewhat as follows: 
The common ancestor probably resembled in many 
respects grouse of the genus Zefrao, particularly in not 
turning white before winter. Our red grouse, by reason 
of its southern habitat, alone preserves this presumed 
ancestral peculiarity, and is so far the best surviving 
representative of the hypothetical common ancestor. 
Other forms, more or less northerly in range, have 
developed in a marked degree the seasonal change of 
plumage. Of these the willow-grouse is most nearly 
related to our own red grouse, while the ptarmigan, 
and the closely allied species which inhabit Spitzbergen 
and Arctic America, are more specialised forms, in which 
the winter changes are extraordinarily marked. 

The combats for the possession of the females for 
which the game-cock is so notcrious are exemplified in 
a yet more amusing form by the love-fights of the black 
cock and the capercaillie. The cocks assemble at well- 
known spots, where during weeks together they display 
their charms before the assembled females. The black 
cock struts, and dances, and beats his wings, and turns 
round and round in an excitement which at length 
becomes perfectly frantic. So absorbed are the birds 
that one after another may be shot, or even caught by the 
hand, without disturbing the others. When these antics 
are over the birds begin to fight, and eye-witnesses tell 
us that the snow may be seen ail bloody on the battle- 
fields of the capercaillie, and that the black cocks make 
the feathers fly in all directions. In our Scottish pine- 
woods the excitement seldom reaches such a pitch, 
perhaps because crowds of birds cannot easily be gathered 
together, but the capercaillie, or cock of the woods, 

may often be found perched on the top of a high tree, 
and defying the universe by means of ludicrous noises 
and gestures, while the awe-struck females wait in 
silence the result of the engagement which usually ensues. 

— SSS 

Abstracts 
of }apers, Lectures, ete, 

THE INSTITUTION OF CIVIL ENGINEERS. 

Art the meeting on Tuesday, the 27th of November, the 
President, Sir George B. Bruce, being in the chair, a 
paper on “The Witham New-Outfall Channel and 
Improvement Works” was read by Mr. J. Evelyn 
Williams, M. Inst. C.E. 

The author stated that in 1878 he was instructed, by 
the Witham General Commissioners, to report upon the 
improvement of the river Witham. He then found the 
Outfall, or tidal portion of the river, most unfavourable, 
both for drainage and for navigation. A tide which rose 
21 ft. in Clayhole, in the estuary of the Wash, only rose 
12 ft. 6 ins. at Boston. The lower reach of the channel, 
between Hobhole Sluice and the estuary, was not only 
shallow and circuitous, but untrained and broken through 
a mass of shifting sands. The flood-waters rushing sea- 
ward cut frequent and successive “steeps,” from 10 to 
12 ft. in height, which kept tumbling into the channel 
and choking it up; the channel thus became distorted, 
and sometimes shifted a mile from east to west in a few 
weeks. The flood-tide, from the estuary, swept over 
these shifting sands, and flowed like a rapid wave up the 
river to Boston, carrying a large quantity of sand in sus- 
pension. This was deposited during slack-tide in the 
upper reach of the outfall, where in dry seasons, during 
the absence of the fresh-water scour, the deposit reached 
the level of 11 ft. 6 ins. above the sills of the Grand 
Sluice in Boston, and rendered the flow of neap-tides 
insensible at the sluice. Ultimately it was decided to 
make a new outfall, and this paper consists of a detailed 
description of the work, but it is too technical for our 
columns. 

PHYSICAL SOCIETY. 

On November 24th, Professor Reinold, President, in 
the chair, Captain Abney read a paper “On the Mea- 
surement of the Luminosity of Coloured Surfaces,” 
which was illustrated by experiments. In a communica- 
tion to the Royal Society General Festing and the 
author have described a method of comparing the in- 
tensity of the light of different parts of the spectrum, re- 
flected by various pigments, with that reflected from 
white ; and luminosity curves have been constructed, 
the areas of which give comparative measures of the 
total luminosities. This method of comparison is accurate, 
but requires considerable time, and the author has de- 
vised a more rapid process. Thecoloured surface whose 
luminosity is to be compared with white is placed 
beside a white patch within a dark box. A direct beam 
of light passes through an aperture in the box, anda 
black rod casts a shadow on the coloured patch ; another 
beam from the same source is reflected at an angle, and 
forms a shadow of the same rod on the white patch, the 
junction of the two shadows coinciding with that of the 
two surfaces to be compared. In the path of the direct 
beam is placed a rotating disc with angular openings, 
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adjustable whilst rotating by a simple lever, and by this 
means the white patch can be made to appear too light 
and too dark inrapid succession. By gradually diminish- 
ing the range of oscillation of the lever, a position of equal 
luminosities can be found. The coloured surface is now 
replaced by a white one, and the adjustment again made ; 
and from the angular apertures required in the two 
cases the relative luminosities are determined. 

Comparisons made in this way (the numbers relating 
to which are given in the paper) with emerald-green, 
vermilion, French ultramarine, etc., gave results in close 
agreement with those deduced from the luminosity curves 

obtained by the spectrum method. 
In reply to questions, Captain Abney said the spec- 

trum method was the more accurate, and could be relied 
on tor per cent. The new method gave results within 
2 per cent., showing that the eye is very sensitive to 
small changes of luminosity when such changes take place 

in rapid succession. 
Professor Riicker made a communication “On the 

Suppressed Dimensions of Physical Quantities.” 
Professor Carey Foster, after discussing the effects of 

defining specific heat as a ratio, or as a quantity of heat 
on the dimensions of temperature, pointed out that as 
quantity of heat = temperature x entropy, the dimen- 
sions of temperature would be determinate if those of 
entropy were found. 

Professor S. P. Thompson considered part of the 
difficulties of dimensional equation arose from the fact 
that no distinction was made between scalar and vector 
quantities. 

ZOOLOGICAL SOCIETY OF LONDON. 
Ar the meeting held on November 2oth, Professor 
Flower, C.B, LL.D., F.R.S., President, in the chair, 
the Secretary read a report on the additions that had 
been made to the Society’s Menagerie during the months 
of June, July, August, September, and October, 1888, 
and called attention to the acquisition of three specimens 
of Pallas’s Sand-Grouse (Syrrhaptes paradoxus), captured 
out of the many flocks of this Asiatic bird that have 
lately visited the British Islands. A letter was read 
from Professor J. B. Steere, C.M.Z.S., giving a pre- 
liminary account of the “ Zamaron,’ a Bovine animal 
found in the Island of Mindoro, Philippines, which he 
believed to be allied to the Anoa of Celebes. Mr. Edgar 
Thurston, C.M.Z.S., exhibited and made remarks upon a 
collection of corals from the Gulf of Manar, Madras 
Presidency. Mr. H. Seebohm exhibited and made 
remarks on a specimen of a new species of pheasant 
(Phasianus tarimensis), obtained by General Prejevalsky 
at Lob Nor, Central Asia. Mr. H. Seebohm also exhibited 

. a specimen of a species of plover new to the British Islands 
(Vanellus gregarius), which had been shot in Lancashire 
about 25 years ago, and had been previously supposed 
to be a cream-coloured courser. Mr. J. W. Hulke, 
F.R.S., F.Z.S., read a paper on the “‘ Skeletal Anatomy 
of the Mesosuchian Crocodiles, based on fossil remains 
from the clays near Peterborough, in the collection of 
A. Leids, Esq., of Eyebury.” The author remarked that 
within the primary divisions of the order the definition 
of species had, as Strauch had remarked twenty years 
ago in his excellent “Synopsis of Extant Crocodiles,” 
ever been one of the more difficult tasks of the syste- 
matic herpetologist. This he attributed largely to the 
mutability of the characters, chiefly externa], employed ; 
but principally to the inadequacy of the osteological 

material then available for the purpose. This latter 
want was at the present time scarcely less than when 
Strauch wrote, yet an exact and comprehensive acquaint- 
ance with the anatomy of the Mesosuchia must constitute 
the only secure and enduring basis of classification. In 
treating of extinct forms the difficulty was much 
increased. The collection of Mr. Leids contained a large 
series of crocodilian remains from the Oxford Clay in 
admirable preservation, which illustrated many anato- 
mical details not to be learned from the skeletons 
embedded in slabs of rock contained in public museumis. 
The author described a selection of bones from Mr. 
Leids’s collection illustrative of the two chief families 
into which Messrs. Deslongchamps (pére et fils) had 
divided the Teleosauria. The skeletal differences of the 
Teleosauria proper, and Metriorhynchi, and those exist- 
ing between both these and the Eusuchian skeleton were 
pointed out; and the morphology of certain bones was 
discussed. Mr. Oldfield Thomas, F.Z.S., read a paper 
ona “Collection of Small Mammals obtained by Mr. 
William Taylor in Duval County, South Texas.” The 
collection contained examples of one new species and 
one new geographical variety, besides adding no less 
than six species to the National Collection of Mammalia. 
A communication was read from M. L. Taczanowski, 
C.M.Z.S., containing a ‘‘supplementary list of the birds 
collected in Corea by Mr. Jean Kalinowski.” 

EDINBURGH ROYAL PHYSICAL SOCIETY. 

At the meeting on November 21st, Dr. Sims Wood- 
head, F.R.S.E,, Vice-President, in the chair, the 
Secretary, Dr. Traquair, F.R.S., submitted a paper 
“On the Structure of Pterichthys and its Allies,” 
comparing it with the genera of Asterolepis and 
Borthriolepis. After remarking that some geologists have 
denied that Péerichthys was a fish, he went on by the aid 
of numerous specimens and casts to describe the more 
salient structural arrangement. Regarding the curious 
shield on the top of the head, he was inclined to believe 
it to have been a guard for the eyes, which, by an ar- 
rangement of muscles, could be raised or lowered at 
will. In a second paper “On Homosteus, Asmuss (Hugh 
Miller’s Asferolepis of Sromness),” Dr. Traquair agreed 
with the Continental authorities that it must be classed 
as a Plerichthyan fish, and exhibited a beautiful cast of 
an exceedingly fine specimen. Mr. Harvie-Brown sub- 
mitted a paper “On the Seal in Fresh Water,” in which 
the occurrence of the seal in Loch Awe, first noticed in the 
Old Statistical Account, 1793, was traced down to the 
present time. It had been supposed at one time that 
the seal had made its way up the rapid river Awe in 
pursuit of salmon, but the opinion now held pointed to 
their presence in the loch as being due to physical 
changes. In the course of a discussion which followed, 
it was pointed out that Dr. John Murray’s recent dis- 
covery of organisms in the locks of the west coast, which 
are not found auywhere else within the 1oo0-fathom line, 
went far to support the theory of geological changes im- 
prisoning animals in what might be considered quite 
unsuitable localities, but to which they had adapted 
themselves. In this way it was quite possible that the 
seals of Loch Awe had lived there from generation to 
generation. The physical features of the surrounding 
district were also remarked upon as showing evidence of 
late geological changes. Mr. George Brook, F.L.S., read 
a short note on a “roller” lately shot in Mull by Mr. 
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McLean, of Lochbuey, and business was concluded by 
the exhibition of a skeleton of the Great Auk (Alea 1m- 

pennis) by the Secretary, 

GLASGOW NATURAL HISTORY SOCIETY. 

On November 13th Professor Cossar Ewart delivered a 
lecture, under the auspices of this Society, on the Electric 
Organs of Fishes. 

Professor Cossar Ewart said there were few if any 
structures in the whole realm of nature which, in addi- 
tion to perplexing and puzzling the naturalist, had at- 
tracted more general attention than the electric organs of 
fishes. Aristotle seemed to have pondered long the 
peculiar force by which the electric ray numbed the 
fishes that came within its reach, and Darwin, after long 
and careful consideration, came to the conclusion that the 
electric organs offered a special difficulty to his theory of 
natural selection. And although, as the result of numerous 
investigations, a considerable increase had recently been 
made to our knowledge of these organs, it was still im- 
possible to account for their origin, in some cases to offer 
an opinion as to their function, or even to say whether 
they were progressive structures or mere useless vestiges. 

Proceeding, the lecturer showed how the torpedo and 
other electric fishes fascinated the Greeks and to a less 
extent the Romans, and how they held their ground 
during the dark ages. One of the most noteworthy facts 
about electric organs, he went on to say, was that they 
were only found among fishes, and that although there 
were hundreds of different kinds of fishes there were 
practically only three kinds that were known to have 
electric batteries sufficiently powerful to be of any evident 
use. These were malapterurus of the Nile and other 
African rivers, the gymnotus of South America, and the 
torpedo found at times in our own waters and in con- 
siderable numbers in the Mediterranean and the Atlantic. 
Of the others in which electric organs were known to 
exist were the once sacred oxyrhynchus of the Nile, and 
the skates and rays which abound round the coast of Scot- 
land. The malapterurus was a quaint-looking fish, with 
a fatty dorsal fin like the salmon, and six long barbules 
around the snout. It was said sometimes to reach a 
length of four feet. In this fish the electric battery was 
in the form of a continuous subcutaneous jacket or tunic, 
which invested the whole body, with the exception of the 
head and fins. It consisted of a countless number of 
minute cells from which electricity was thrown off at will. 
The gymnotus was a soft-skinned, sluggish creature, with 
small, stupid-looking eyes flattened back, and long ventral 
fin. Itsometimes reached a length of six feet, and as 
the electric batteries occupied nearly two-thirds of the 
entire fish, one could easily understand how much it was 
dreaded by the natives of the Orinoco region, and how 
ordinary fishes gave the electric eel a wide berth. The 
gymnotus had four batteries—two large and two small— 
on each side of the body, supplied by about 200 pairs of 
nerves. The batteries were so powerful that a shock 
from a large, active fish was strong enough to strike 
down a man and numb away his consciousness for 
several hours. The torpedo was of special interest, 
because we were beginning to understand all the steps 
through which its organ had passed during its long and 
gradual evolution. Some of the species attained a great 
size. There was one, the giant torpedo, over four feet in 
length, which when cast ashore at Cape Cod, was said 
often by its unexpected shocks to strike down the unwary 

fishermen when they attacked it with their harpoonsand 
boathooks: The shock of the common British torpedo 
was sufficiently strong to kill a duck, and when the organ 
was connected with a telephone the discharges first pro- 
duced a croaking sound, but as the fish got excited each 
discharge was accompanied by a pronounced groan. The 
electricity discharged from the torpedo’s batteries be- 
haved like ordinary electricity, rendering the needle mag- 
netic and emitting sparks, and it might even be used in 
charging a Leyden jar. But it should be specially noted 
that the living battery of fishes differed from the ordinary 
batteries. A Leyden jar or a voltaic pile had no influence 
on the electricity it contained, while the electricity of the 
torpedo was entirely under the control of its will, the 
torpedo refusing to give a shock at one time, but readily 
discharging its batteries at another. What was perhaps 
still more remarkable, there were two large lobes in the 
brain of the torpedo which regulated the production, 
storage, and discharge of the electricity. These electric 
lobes were composed of numerous giant nerve ceils, from 
which numerous nerve fibres extended to pass direct to 
the batteries. When the electric lobes were destroyed 
or the nerves passing from them were divided the torpedo 
was rendered as helpless as an engine without steam. 
The lecturer then proceeded to describe the structure of 
the electric organ of the torpedo. He stated that the 
battery consisted of an enormous number of columns or 
prisms—in the ordinary torpedo from 400 to 500, in the 
American about 1,000, making in the two batteries 2,000 
columns for storing electricity. In each of the 500 
columns there were about 600 electric plates, so that in 
the ordinary torpedo there might be about 300,000 elec- 
tric plates altogether, and in the giant torpedo some 
500,000. These plates were supplied with an enormous 
number of nerve fibres, so fine and dividing more and 
more that with the highest power of the microscope it 
was impossible to trace them. Each of these tissues was 
connected with the electric lobes in the brain, and when 
cut across were seen to be made up of a large number of 
nerve cells. The lecturer described in detail the struc- 
ture of the electric plate, and went on to say that the 
electric organs claimed special attention, not only because 
of ‘their remarkable structure and still more remarkable 
properties, but because their very existence was a mys- 
tery. Mr. Darwin found the electric organs a special 
difficulty to his theory of natural selection for two reasons 
—he was able neither to understand their individual nor 
their ancestral history. That the electric organs had 
been gradually built up as the torpedo and electric eel 
became more and more specialised, Darwin had no 
doubt; but he was unable to account for their origin by 
his law of natural selection. And before proceeding he 
emphasised the difference between evolution and natural 
selection. We spoke of the fact of evolution, but the 
theory of natural selection, for while all naturalists now 
agreed that animals and plants had been evolved, there 
was still some diversity of opinion as to the method by 
which the evolution had been effected. In reference to any 
plant or animal it would be said by most naturalists that 
it was slowly evolved out of a mass originally shapeless 
of growing protoplasm by means of natural selection 
operating on fortuitous variations. As to the guiding 
hand, science must be absolutely speechless. In asking 
science to tell us what was the cause of causation, we 
were asking her to cross an impassable channel, to pass 
from the domain of fact to that of belief, a feat which if 

essayed must inevitably endin failure. Returning from 
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this digression, Professor Cossar Ewart went on to remark 
that when, thirty years ago, the “‘ Origin of Species ” was 
launched on its wonder-working career nothing was 
known of the ancestral history of the torpedo. Now the 
position was altered, and he was able to tell them not 
only what the torpedo’s organs had been derived from, 
but also to trace every step in their life history. To re- 
deem his pledge, he went on to direct attention to the 
so-called “pseudo electric” organs of skate. He pointed 
out that fifty years ago no one ever suspected that the 
skate was possessed of electric batteries, and that until a 
few months ago naturalists would probably have ex- 
pressed surprise had it been suggested that there was 
considerable diversity in the form and structure of the 
electrical apparatus of the various members of the skate 
family. The discovery of the existence of the electric 
organ of the skate was due to Dr. Stark, of Edinburgh, 
who read a paper on the subject before the Royal Society 
of Edinburgh in 1844, but having been labelled by 
naturalists “‘ pseudo-electric,” it had been until quite 
recently neglected alike by physiologists and naturalists. 
But the skate’s organ was coming to the front again on 
account of the light it threw on the development of the 
powerful battery of the torpedo. The discharges from 
the skate’s batteries, though weak, and as faras had been 
ascertained useless, behaved exactly like the discharges 
from the torpedo. The skate did not keep its electric 
battery at each side of the gill like the torpedo, but care- 
fully tucked away in the tail. He described at length the 
structure of the electric organ of the skate. Instead of 
consisting of a series of plates, it consisted of a series of 
discs or cones fitted into each other like thimbles, and 
forming a long electric spindle. Each dise consisted of 
several distinct layers. The first layer, into which all 
the nerve-fibres pass, was not unlike the electric plate of 
the torpedo. Altogether, in the electric organ of the skate 
there might be 25,000 discs, or 50,000 in the two electric 
spindles. In other skates, instead of the discs, there were 
numberless cups, each cup having led into it numerous 
nerve-fibres. He further showed that in other instances 
the electric organ wes composed of muscular cups; and 
in the young of the skate the process of development of 
the muscular tissue into the electrical organ was traced. 
In the same way, he said, the electric organ of the 
torpedo, notwithstanding its extreme complexity and 
remarkable powers, had been formed out of ordinary 
muscular fibres. For some inscrutable reason, the 
fibres of certain muscles concerned in moving the 
jaws of the ancestral torpedoes became more 
and more modified generation after generation, until 
they entirely lost their original function, and were so 
profoundly altered in structure that it was no longer pos- 
sible to recognise in them the remotest resemblance to 
muscular tissues. But though he had been able to show 
that the torpedo’s electric ergans had been thus evolved, 
he had to admit that he only dealt with one of the diffi- 
culties—he had said nothing of the manner in which the 
transformation had been effected. 

ROYAL GEOGRAPHICAL SOCIETY. 

Ar the meeting held on November 26th, Mr. J. Thomson 
read a paper on “‘A Journey to the Atlas Mountains,” 
before a large audience. General Sir B. Walker, K.C.B., 
presided. 

Mr. Thomson, in the course of his paper, said that the 
idea of visiting Southern Morocco and the Atlas Moun- 

tains first dawned upon him in 1885. At that time he 
was engaged ina mission to the Central Soudan, and the 
infant civilisation he there found flourishing made him 
desirous of studying its parent resources. Until recent 
years Leo Africanus, a Moorish traveller, remained the 
sole authority on the subject of Southern and Central 
Morocco and the Atlas Mountains. The first really 
serious attempt to follow in the footsteps of Leo was 
made in 1871 by Sir Joseph Hooker and his companion, 
Mr. Ball, who brought back with them vast stores of 
botanical information; but much then still remained to 
be accomplished. Accompanied by a young friend, Mr. 
Harold Crichton-Browne, Mr. Thomson said he left 
England in March, 1888. Arrived at Casablanca, he 
secured the services of a Moorish soldier, and thus 
scantily attended they rode overland through the pro- 
vinees of Shawia, Dukalla, and Abdar to Mogador. As 
far as the river Tensift the country traversed might be 
described as a gently undulating, upraised sea-bed, 
forming a low plateau or broad step, nowhere rising 
above 500 feet in elevation, and composed in great part 
of tertiary shell sands. It was a supremely monotonous 
country, chiefly distinguished by the complete absence 
of trees and the scarcity of the population—the result of 
Moorish misgovernment. The travellers passed from 
areas ablaze with a gorgeous carpet of flowers to tracts 
of bush and palmetto, or traversed rich plains of black 
loam, covered with splendid crops of barley and peas, 
alternating with fields left waste and desolate. Only one 
stream, the Um-er Rbia, found its way through this 
region from the mountains. With their arrival at Ten- 
sift all this disappeared. Here commenced the area of 
Argan forest, that peculiar and useful oil tree which 
found sustenance where the more water-loving olive 
could not live. They obtained their first view of the 
Atlas mountains on leaving the plain of Akermut, near 
Jebel Hadid. With their arrival at Mogador, with its 
gleaming whitewashed houses, they commenced opera- 
tions for an excursion to the Atlas, and on the 7th ot 
May they left Mogador with a little party of five men. 
As travelling in Morocco was a new experience, and the 
Moorish character an unknown quantity, he judged it 
best not to plunge straight into the interior until he had 
satisfied himself to some extent on these points. For 
that purpose he went by a circuitous route to Saffi 
through Shiedma. It was well that he did so, for the 
few days devoted to that trip revealed a state of things 
among his men which almost reduced him to the verge 
of despair. Their laziness, insolence, gluttony, and de- 
ceit were quite a revelation, and he speedily saw that 
the first essential to successful progress was the settle- 
ment of the question who was to be master. Arrived at 
Saffi they directed their steps to the city of Morocco. 
The route led over the raised sea-bed of Abda, till, 
reaching the second step of the plateau, they left Abda 
behind and entered the province of Beled-el-Hummel, or 
the ““Red Country,” so called from the colour of its soils, 
the result of the denudation of the red and purple creta- 
ceous shales, which here were largely developed. After 
passing the small salt lake called Zima, on the fourth 
march, they left behind them the hills of Rahamna and 
entered the great plain of Morocco, the dried-up bed of 
some ancient lake. Here for the first time the Atlas 
range burst upon the traveller in all its massive grandeur 
as it rose abruptly from the plain and passed by succes- 
sive irregular terraces into one or two prominent snow- 
clad elevations, though in the main presenting an even 
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sky-line. At their arrival at the city of Marakish the 
real difficulties of the trip commenced, as they were on 
the threshold of untrodden paths. The base of the 
mountains was reached at the small ruinous town of 
Sidi Rehal, where an interesting geological feature 
attracted their attention in the occurrence of a continuous 
boss or dyke of basalt, which, as investigation showed, 
extended from Demnat to the Wady Nypes. Words 
failed him to describe the charming valley in the centre 
of which the little town of Demnat stood. Irrigation 
channels spread themselves in a perfect network over 
the entire valley, everywhere spreading fertility. In 
their first excursion from Demnat they were led up this 
picturesque valley, and some miles above the town, 
where the first narrowing valley seemed to end, they 
discovered the wonderful natural bridge aqueduct of 
Iminifiri. On reaching this strange natural phenomenon 
they saw what appeared to be the mouth of an enormous 
cave, as its name denoted, from which rushed the Wadi 
Demnat in a boisterous torrent. On entering they found 
themselves under a magnificent arch hung with stalac- 
tites, with walls presenting all the aspect of clustered 
pillars. Pushing their way in, they soon discovered that 
it was no cave, but nothing more than an arch, springing 
at a height of over 100 ft. from one side of a mountain 
gorge to another. The rocks around Iminifiri had an 
added interest in being clad in masses of the gum 
euphorbium. Above Iminifiri thev crossed a valley 
broken by numerous hills which ended in sharply tilted 
limestone peaks, rising abruptly into mountain masses 
6,000 ft. or 7,000 ft. high. The most prominent of those 
peaks they ascended, and discovered the ruins of a 
so-called Christian church, which, in his opinion, be- 
longed to a pre-Christian era. But the goal of their trip 

-was Tasimet, a place south-west of Demnat. That 
proved to be a lovely and picturesque spot cradled 
among mountain heights. Around were magnificent 
groves of walnuts and pine woods crowning various 
rocks and heights. It was an occasion of no small 
anxiety when the day arrived for leaving Demnat, and 
starting for the point selected for the first serious attempt 
to cross the mountains. Before starting they secured the 
services of a Jewish interpreter, who made them per- 
fectly independent of the services of their men. It was 
only when they were well into the mountains that the 
situation dawned upon the latter, and then their faces 
were a sight to see. In a short time they reached the 
glens of the Lar and the Lemulha cut through purple 
shales, the bright colours modified by patches of bush or 
grass. Passing througa the village and market of Enzel, 
they struck the Wad Gadat, up whose rugged glen their 
way lay into the heart of the mountains. Along this 
track there were no villages, and the sides of the glen 
were well clothed with callitris and juniper and at places 
an evergreen oak. Further up the glen, which soon 
became a gorge, lay the picturesque district of Zarktan. 
There the Gadat divided and spread itself in radiating 
tributaries on the northern face of the central range. 
From Zarktan the road to Glauwa zigzagged up a high, 
narrow ridge which soon brought them to the foot of the 
Atlas crest. Far below on their right ran the Gadat, the 
gorge of the Asif Adrar-n-Iri flanked then on the left, 
while the bright-hued ridge they stood on led to the 
entrance of the gorge, which ended in the pass across 
the mountains. Struggling up the gorge of the Adrar-’n- 
Iri, over rugged, angular blocks for some time, they 
arrived at the district of Tetuta, where the gorge ex- 
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panded and ended in the very heart of the Atlas range. 
A more desolate prospect could never be seen, irre- 
sistibly reminding them of Aden. Hardly a tree or bush 
was to be seen, only a little grass on the small, irrigated 
terraces. The next day a sharp climb of an hour brought 
them to the top of the pass, the Tizi-n-Teluet, at the 
height of nearly 9,000 ft. A view of magnificent extent 
spread itself out before them. Southward the eye roamed 
far into the hazy distance over the basin of the Draa, 
and northwards scanned the glen of Gadat, the plain of 
Marakish, and rested on the mountains of Bahamna and 
Srarna. As far as the eye could reach there was only a 
slightly broken plateau region 7,000 ft. to 8,000 ft. in 
altitude, without a conspicuous feature to catch the eye. 
Even in colour it was mournful and monotonous in the 
extreme; a deadly gray which spoke of friable shale 
and general barrenness, unrelieved by green forest or 
bush. The one refreshing feature of this disappointing 
landscape was the little valley of Teluet, which lay 
3,000 ft. below them, resembling the dried-up, grass- 
grown bed of a mountain lake, which, indeed, it might 
have been. On either side of the pass the moun ains 
rose 2,000 ft: above, like the rugged pillars of a gate. 
In the valley of the Teluet the Kaid of Glauwa had his 
castle, where they were hospitably entertained for some 
days. Being foiled in their attempt to proceed west 
along the southern aspect of the main axis, they recrossed 
the Tizi-n-Teluet and passed down the glen of the Gadat, 
reaching the Kasbah of Misfiwa in two big marches, and 
in a single march of fourteen hours they went straight 
from Misfiwa to the Kasbah of Gurguri, arriving early 
the next day at Amsmiz. From that point they again 
went into the mountains, their object being to reach the 
small mountain province of Gindafy, and their route lay 
up the Amsmiz. At midday they succeeded in reaching 
the top of the Tizi-Nemiri at an elevation of 9,600 ft. 
On crossing the Tizi-Nemiri Mr. Thomson said he had 
seen a very conspicuous snow-clad peak to the west, and 
a great desire to ascend it had taken possession of him, 
as it was evidently the highest point between Wady 
Nyfis and the Atlantic. Leaving his friend—who was at 
that time iJl—behind, and taking only three men and a 
soldier guide, he went west to the Wady Nyfis, and 
reached Marossa on the same day. From Marossa he 
turned east, skirting the base of the main axis to Eduz, 
and then started for the district of Ogdinit at the foot of 
the peak. Even the most faithful of his three men were 
in a terrible fright at having to venture into a more than 
semi-independent district. But he was not to be turned 
from his purpose, and succeeded in reaching his destina- 
tion. He was, however, at the time placed in a most 
critical situation, the ascent of the peak developing into a 
race in which he was chased by the natives and had more 
than one narrow escape of being shot. It took him some 
time to recover sufficiently to take any observations, but 
when he was able the prospect displayed sufficiently 
repaid him. From that vantage point, 12,500 ft. above 
the sea, he could see 10,000 ft. below him the river Sous 
in glittering reaches, winding seaward through the grove 
and field mottled valley, gathering within its banks a score 
of streams from the mountains. The chief attraction, 
however, was the sight of the massive elevation of the 
Anti-Atlas, whose table-like top formed an almost straight 
line on the horizon. East, west, and north a bewildering 
assemblage of snow-streaked peaks, sharp barren ridges, 
gorges, and glens rocky and desolate above, grove fringed 
and terraced below, met the eye, making description 
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almost impossible. Mr. Thomson then described a short 
stay.they had at the city of Marakish, and went on to speak 
of the ascent of the Tizi Likumpt at a height of 12,500 ft. 
Here, rather to their surprise, they founda branch of the 
Mrika river, penetrating into and running parallel to the 
central axis. On the oth of September they started ona 
hazardous trip up the valley of the Imintanut, which was 
a very narrow gorge, caused by the occurrence of an 
almost vertical bed of compact limestone. They then 
passed into another glen, that of the Wady Msira; crossing 
that depression, they rose rapidly for half an hour, and 
at an elevation ot only 4,500 ft. they found themselves at 
the top of the pass that led into a tributary ot the Sous. 
The impression that was acquired at the end of that pass 
or watershed was that they were skirting the end of the 
Atlas asa range, and that westward lay only a broad 
plateau, cut off geologically and topographically from the 
range to the east. They then travelled through Bibawan 
to Tarudant, and traced out the tail of the Atlas range, and 
remarked the manner in which the cretaceous sandstones 
were thrown on the flank of the range, though com- 
paratively undisturbed away from the immediate line of 
upheaval. The lecturer then said that, after returning to 
Casablanca, a despatch asking him to go to the relief of 
Emin Pasha brought him home, or he had intended to do 
a little more exploring. In conclusion, Mr. Thomson gave 
some of the practical results of his trip. They had ascended 
and crossed the Atlas chain in no fewer than six different 
places besides making various subsidiary trips into the 
lower ranges. A large series of barometric and boiling- 
point observations had been taken which would assist in 
forming a more accurate idea of the general elevation of 
the range. Several glens had been explored and the head- 
waters of some important streams had been mapped out. 
New and important light had been thrown upon the geo- 
logical structure of the mountains. A small collection of 
plants from the higher altitudes had been made, and finally 
a series of photographs (which were exhibited) of the 
mountains, the inhabitants, and their houses had been 
obtained. He had reached an altitude in the mountains 
1,300 ft. or 1,500 ft. higher than any other traveller. 

ROYAL STATISTICAL SOCIETY. 

THE first ordinary meeting of the present session was 
held at the Royal School of Mines, in Jermyn Street, on 
the 2oth ult. The President, Dr. T. Graham Balfour, 
F.R.S., Honorary Physician to her Majesty the Queen, 
occupied the chair. 

Before delivering his inaugural address, the President 
congratulated the Society upon its continued prosperity 
and numerical strength, and referred in terms of regret 
to the losses the Society had sustained by deaths since 

-the anniversary meeting in June last, especially men- 
tioning the services rendered to the Society in the past 
by Mr. Frederick Purdy and the Rev. E. Wyat-Edgell. 
He also urged on the Fellows generally, and the younger. 
ones especially, the importance. of forwarding the objects 
of the Society. 

The President then proceeded to show how errors 
may arise in the use of figures under certain conditions, 
and some of the benefits to be derived from statistics 
when correctly and carefully employed. In illustration, 
reference was made to the assumption that town life 
leads to physical degeneration, as argued in an article on 
the “Health and Physique of our City Populations,” in 
the Nineteenth Century of July, 1881, recently reprinted 

in “Prosperity and Pauperism,” edited by the Earl of 
Meath. Other subjects and instances were also men- 
tioned, showing how easy it is to arrive at erroneous 
conclusions from a comparison of two periods without 
regard to the important principle of similarity of the 
conditions. 

DunpEE Naturauists’ Society.—At the meeting on 
November 21st a paper on “‘ The Origin of Coral Reefs” 
was read by Mr. Alexander P. Stevenson. After drawing 
attention to a large collection of corals from the Biological 
Museum of the College which had been kindly lent by 
Professor D’Arcy Thompson, Mr. Stevenson pointed out 
that these coral masses were composed of the skeletons 
of myriad organisms which had lived in tropical seas, 
and secreted the limestone of which the skeletons were 
built up from the lime present in the ocean water. The 
reefs were not built up by the corals in the sense in which 
we generally understand building. The builders were 
unconscious, and showed neither toil nor skill, but, dying, 
left their skeletons to form a basis on which other genera- 
tions could repeat the same process of growth and decay, 
and by the fusing together of the innumerable skeletons, 
the “bricks” were formed of which the reefs were the 
aggregates. Thecoral was shown not to be the “insect” 
of which one frequently hears, but a near relation of the 
sea anemone, which lived in colonies, and had the power 
of secreting a skeleton in its tissues. A description of 
the coral polyp was given, and illustrated by beautiful 
models and blackboard sketches. It was shown that the 
fact of the organisms only being able to live in water 
where the temperature never fell below 60 degrees 
practically limited the reef-building corals to the region 
of the tropics. The difficulty involved in explaining the 
origin of coal reefs, more especially those annular rings 
of coral with a lagoon of smooth water in the inside, and 
on the outside the surging breakers of the fathomless 
ocean, and which were known as “ atolls,’ was shown 
to consist in the fact that the corals could not exist at a 
greater depth than twenty fathoms, while outside these 
reefs the soundings revealed enormous depths. How, 
then, had they risen from the deep-sea bottom? The 
various theories suggested by early naturalists were 
touched upon, and the views of Darwin, Agassiz, Le 
Conte, Semper, John Murray of the Challenger, and Dr. 
Guppy explained at length the weakness or strength of 
each being pointed out. The conclusion reached was 
that of honest Sir Roger de Coverley, ‘‘ that a good deal 
might be said on both sides.” 

GroLocicaL Society or GLascow.—At the meeting 
held on November roth, Mr. Dugald Bell, vice-president, 
in the chair, the following gentlemen were elected to 
fill the vacant offices in the council :—As Vice-President, 
Mr. Forsyth Sommerville: as members of Council, 
Messrs. William Armour, C.E., William Jolly, F.G.S., 
R. J. Steele and James S. M‘Lennan. Mr. John Young, 
F.C.S., exhibited specimens and sections, under the 
society’s microscope, of a variety of Ormund stone (a 
volcanic tuff), enclosing pearl-sinter or pearlite, from 
Corrieburn, Campsie. In the sections it was seen that 
the interspaces between the fragments of erupted rock 
had been penetrated at an after period by a fluid aqueous 
magma, probably in a heated condition, and which held 
in solution several mineral elements, such as silica, 
alumina, lime, and iron. The last three of these appear 
to have been the first tu gather together in the form of 
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small spherical balls, more or less polygonal in outline 
in section, with a faintly radiated crystalline structure 
These spheres are seen to have been afterwards en- 
veloped in the silica of the magma, as they have a 
glistening pearly grey coating, resembling that known as 
pearl-sinter or pearlite, which has been found in volcanic 
tuffs from various parts of the world, although apparently 
not previously recorded from Scottish volcanic rocks of 
carboniferous age. 

LIVERPOOL SCIENCE Stupents’ Association.—At the 
meeting on November 16th, a short but interesting 
paper on “Instinct in Plants” was read by Mr. R. H. 
Day. A paper on “ The Philosophy of Cross-fertilisa- 
tion,” a subject of great interest to botanists, was read 
by Mr. J. W. Baylis. The wonderful variety of flowers 
in form, colour, and odour was graphically pourtrayed, 
evidencing that they were factors in the production of 
cross-fertilisation, which consisted in the fertilisation ot 
the ovaries of flowers by pollen from other flowers of 
the same species, effected through the agency of the wind 
or insects. The conveyance of pollen is essential in the 
great majority of plants, the sexes in some cases being 
borne on separate flowers, and even when the male and 
female organs are united in an individual, self-fertilisation 
is made difficult or impossible by various causes, such as 
the relative positions of the organs and the different 
periods at which they arrive at maturity. The curious 
contrivances and modifications that flowers, especially 
orchids, possessed for the furtherance of cross-fertilisa- 
tion, and the inter-dependence of flowers and insects in 
the struggle for existence, were alluded to at consider- 
able length. In closing, the essayist referred to the 
researches in this direction of the late Charles Darwin, 
and said the theory of natural selection was alone ade- 
quate to explain the phenomena. An interesting discus- 
sion followed, many members taking part, after which Mr. 
W. Read exhibited in the lantern some interesting slides 
illustrative of the coal measures of the Wigan coal field. 

Sr. Jonn’s NaTuRAL ScrencE Society.—At the meeting 
of this Society on November 27th, a lecture was delivered 
by Mr. J. W. Slater, F.E.S., on “Nature’s Sanitary 
Service.” The lecture was illustrated with specimens 
of the insects most active in removing putrescent or 
morbid matter. 
FatmoutH NatuRALIsts’ Society.—At the meeting held 

on November 26th, the Rev. A. R. Egar (President) in 
the chair, the Rev. J. A. Leakey gave a lecture on “The 
Antiquities of St. Gerrans.” 

SS 

FLINTS.* 
| BS sore eos J. W. JUDD said he must commence 

by apologizing for slightly altering the order in 
which he treated the subject that he had to bring before 
them, owing to some alterations necessary in the micro- 
scope-lantern not being completed. He would, therefore, 
that evening proceed to speak of the modes of occurrence 
of flints, leaving the microscopic treatment of flints for the 
next lecture, when he hoped to be provided with the neces- 
sary apparatus. In the remarks he had addressed to 
them in previous lectures he had endeavoured to point 
out what could be found out concerning flints by 
means of expetiments. Experiments, as they would 
have perceived, were simply ways of observing how 
Nature acted, but in experiments they, as it were, laid a 
trap for Nature. They determined the conditions them- 

* Third Lecture to Working Men at the Royal School of Mines. 

selves under which Nature should act, and then watched 
the process she followed, But the geologist was often 
quite unable to follow out that mode of inquiry by 
experiment. Often it was not possible for him to lay 
down conditions under which Nature should act. He 
could only take advantage of the circumstances, and 
observe what took place under various conditions. Then 
they spoke of that mode of inquiry as “ observation.” 
They would see that “observation” and ‘‘ experiment” 
agreed in the fact that in both cases they were observing 
the action of Nature, but in experiment they themselves 
determined the conditions under which Nature acted, 
whereas in ordinary observations they were obliged to 
take advantage of any opportunities that were afforded 
them of seeing how Nature worked. The object of ex- 
periments and observations was to obtain a number of 
facts upon which they could reason, and the reasoning 
which they founded upon these facts and observations 
was called inductive reasoning. When they had ob- 
tained a sufficient number of facts and observations they 
might form a theory—it might be but a working theory 
—to account for the facts that they had observed, 
and they might then proceed to try that theory 
by other facts, and if it held, to extend and elabo- 
rate the theory; or if they found that the theory 
would not hold good, to give it up. That was the pro- 
cess which was continually carried on in scientific work, 
and he was going to ask them that night to inquire what 
“observation ” taught them concerning flints, what facts 
they were able to learn from certain flints which would 
enable them to make scientific inductions concerning the 
mode of origin of those flints. 

They would inquire what was the mode and occur- 
rence of flints; in other words, where did they come 
from? Now every Londoner knew that there were 
two sources from which flints were obtained. Some- 
times flints were observed having a beautiful out- 
side coating with a grey or black interior, which was 
exhibited on fracture. They were all familiar with 
ordinary white flints with black interior as being em- 
ployed so commonly in rockeries, and sometimes-very 
ingeniously at railway stations, to pick out the names of 
the railway stations in large letters. They were all fami- 
liar with those large flints ; very irregular they were in 
form ; and generally those large flints were obtained from 
the chalk. They were got out of the chalk beds and were 
brought to the places where they were used in the way 
he had described, and in many other ways. But they 
were equally familiar with another kind of occurrence ot 
flints. They saw flints which had not that black or grey 

colour, and which have not white coatings outside. The 

flints may be black or grey, but they were not unfre- 

quently brownish, or reddish, or yellowish in colour, 

and they were very different in appearance, and they 

were without irregular and fantastic forms that they 

were acquainted with in the flints from chalk beds. 

These flints had various forms. Sometimes they 

were almost perfectly angular; at other times the edges 

were worn offand rounded. They were spoken of as sub- 

angular flints. In other cases a mass had been worn into 

a perfectly rounded form, a form called a pebble. Between 

those several forms they found every possible gradation. 

They might find flints which were evidently produced by 

fracture and fracture only. The edges were perfectly 

sharp and well defined. They might find others in which 

the process of wearing down had gone on but a little 

way, and the flint was thus sub-angular; and others in 
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which there was So much worn away that it was converted 
into the peculiar rounded form of the pebble; those 
pebbles were nothing but water-worn flints. Here 
was a case where they were obliged to fall back upon 
observation. Nobody could watch for himself the 
actual wearing of the actual flints and pebbles, but by 
examining all those cases they might convince themselves 
that without doubt the flint-pebbles were merely angular 
flints that had been worn and rounded. In that way 

_they arrived at the conclusion that those sub-angular and 
rounded flints, which occurred in the gravels beneath 
and around London in such great abundance—that those 
flints were nothing but flints from the chalk which had 
undergone this process of rounding and rolling by the 
action of the water. It was true that their colours 
were very different in many cases from the colours 
of ordinary black and grey flints, but, as he had 
pointed out to them, the colour depended upon the 
very minute quantities of foreign substances in it. He 
had shown them how small a quantity of gold would alter 
the colour of a great mass of water, and it was equally 
true that a minute quantity of iron combined with oxygen 
would alter the colour of a great mass of flint ; and so 
fur as the chemist was able to find out, there was very 
little difference indeed between those flints which were 
converted into a brown or red tint and those which 
retained their original black or grey colour. If 
any doubt existed as to these pebbles having come 
originally from the chalk, it would be dissipated by the 
fact that they often found shells and fossils, to which he 
would have to refer, in the middle of those rounded 
pebbles; and in all cases the shells and other fossils 
found in the gravel flints were the same as those found in 
the chalk flints, so that, after examining a great number 
of cases of that kind, they could not doubt for a moment 
that the flints which were found in gravels had been 
once flints imbedded in chalk. That being the case, 
then, they might dismiss the question of the gravel flints. 
These were once imbedded in chalk. They had merely 
been washed out and left behind on account of their 
hardness, while the chalk had been washed out and 
dissolved, and the flints had been gradually rolled into 
rounded forms, passing through the condition of sub- 
angular flints into the condition of pebbles. 

Let them, then, go to the chalk itself, the original source 
of the flints, and inquire how theflints occurred inthechalk. 
They were all familiar with the chalk which appeared at 
sO many points around London, points which they must 
all have visited. They had, no doubt, all seen the chalk 
pits on the downs, and in these days of easy transit 
probably all must have seen the chalk-cliffs in the Isle of 
Wight or along the south coast of England, where there 
were beds of chalk with layers of flint lying inthem. They 
must all be familiar appearances of those chalk strata. 
Now, if they went to the chalk downs or to the chalk cliffs, 
and examined either the openings in the chalk or saw the 
cliff where the chalk strata were exposed, they would be 
able to observe the way in which the flints occurred. All 
who had visited the chalk cliff or bed must have noticed 
that sometimes chalk flints occurred, scattered in the 
most wonderful manner through the chalk. The flints 
were found lying, without any apparent order, in the 
midst of the chalk. They might pick away the chalk and 
suddenly come upon a little nodule, often very irregular. 
Sometimes it was perfectly rounded, like a bullet, but 
frequently it was a very irregular mass, lying quite iso- 
lated in the chalk. But besides these scattered flints, 

and much more abundant than them, were bands of flints, 
and all who had made a journey to Brighton or by any 
of the lines that run out of London, if they had looked 
out of the window, must have noticed how regularly 
those bands run for considerable distances. The 
layers or beds of chalk were marked out conspicu- 
ously by those bands of flint. Now he wanted to 
call their attention, in the first instance, to the fact that 
there were three varieties of these bands of flint. He 
might mention in passing that these bands of flint were 
very irregularly distributed. On the average the flint 
bands generally occurred some three or four feet apart, 
but sometimes two bands were seen quite close together. 
At other times a thickness of six, eight, and ten feet and 
more of chalk existed without flints. Now, these bands 
of flint were of two kinds. Most commonly they 
consisted of nodules, very irregular masses, ex- 
ceedingly fantastic in form and outline, but arranged 
in tolerably continuous lines side by side. In the second 
place there was, though much more rarely, another 
kind of flint bands—what were known as tabular flints. 
These tabular flint bands were more or less continual for 
a very considerable distance. Very frequently when 
those bands were broken they could be seen to be not 
single bands, but double, consisting of two layers meet- 
ing along an irregular line in the middle. There was 
another fact to which he must call attention, and that 
was that sometimes these tabular bands give off layers 
or other tabular masses, more or less at right angles, and 
sometimes running obliquely from them, and the position 
in the chalk was that those tabular bands generally lay 
along cracks which were known as the jointing of the 
chalk, along which the rock split up with tolerable ease. 
So there was a tolerably clear distinction between those 
two kinds of flint bands, the nodular and the tabular. 

Those were the chief varieties of flint that 
would be observed in the neighbourhood of London or 
in any part of the south of England that they were 
likely to visit. Either the flints were scattered 

“through the chalk, taking very irregular form, or else 
they occurred as bands, the bands being sometimes 
nodular and sometimes tabular in character. Now, if 
they were to travel as tar as Norfolk or the north of 
Ireland they would find flints occurring in still another 
manner. In addition to the bands and the scattered 
flint bands being sometimes tabular and sometimes 
nodular, more frequently nodular, they sometimes found 
flints of gigantic dimensions and of very curious form. 
A specimen exhibited was like a pot ; sometimes it was 
closed at the bottom, and sometimes it was open 
throughout, and if they were fortunate to see them in a 
bed, as at Horstead, in Norfolk, they might find them 
arranged in a very singular manner. These flints were 
found to make vertical series. One flint seems 
to fit in the top of another somewhat irregularly, and 
another time they found a long series of these gigantic 
flints arranged vertically. These had received a very 
curious name, and the origin of the name was still 
more curious. He believed the name originated in 
this way: The celebrated geologist Dr. Buckland was 
making a tour in the north of Ireland, and he had 
as guide an Irishman who conducted him to places he 
wished to visit, and on his way the doctor picked up a 
great number of interesting things, and the Irishman, 
with natural curiosity, asked the names. The doctor 
gave some of those wonderful compounds of Greek and 
Latin which at first sight seemed so uncouth, and what- 
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ever the doctor picked up he had a wonderful name for 
it. At last the doctor came upon a thing he had never 
seen before—one of those gigantic flints—and then it was 
his turn to ask a question : ‘“‘ Why, Paddy, what do you 
call that ?” Paddy saw his opportunity, and was equal 
to the occasion. ‘That, sir,’ said he, after a moment’s 
consideration—“ that, sir, is a Paramoudra.” The doctor 
wrote it down in his note-book, and from that day 
to this they had been paramoudras. Unfortunately, the 
name sounds very much like a Greek name, and 
many persons had puzzled themselves about the 
Greek derivation of this name. He believed, how- 
ever, it was only fair to mention that Gaelic scholars, 
people who were acquainted with all the niceties of the 
Irish language, assert that “paramoudra” is an Irish 
word signifying “big stone;” whether the Irishman 
fell back upon his Gaelic or invented a word on the 
spot I do not know, but ever since it had retained the 
name of paramoudra. Now, these gigantic paramoudras, 
or pot-stones, were very curious and enigmatical things. 
They would see presently that there were many re- 
mains of sponges in the chalk, and the nearest thing 
they could compare with these paramoudras were 
some gigantic sponges which were found in the sea, 
and which were known as Neptune’s cup. It was sug- 
gested that as the mud which formed the chalk was 
gradually being accumulated at the bottom of the sea 
those sponges got on to it, and they gradually formed the 
paramoudra. The explanation was, perhaps, not a very 
good one, but at present they were not able to offer any 
other. The occurrence of these paramoudras was a very 
singular circumstance indeed. As he had mentioned, 
they did not occur near London, but only in Norfolk and 
North Ireland. 
Now to return to more ordinary flints, with which 

they were likely to make frequent acquaintance, he 
would point out the fact that flints were often, when 
broken, found to be hollow. Every one who had 
looked at fiints must have noticed the circumstance 
that if you broke some flints across you would find they 
were hollow in the middle; and every one must have 
noticed the fact that flints were sometimes partly black 
and partly white. Very frequently when flints were 
broken open they found an outside layer of white, and a 
great mass of the flint was black, and inside again the 
mass was white. He must remind them that that 
difference between black and white flint was a difference 
of very slight importance. They had already seen that 
if an ordinary black flint was ground to powder the 
powder was perfectly white, and there were many 
similar illustrations to the same effect that might be 
brought before them, such as a lava known as obsidian, 
and a piece of the same lava blown up into a 
froth by the gas which escaped from the mass. 
It was perfectly white and regular. They had seen how the 
green water of the sea, when lashed into foam, made a per- 
fectly white foam ; and the colour of that mass was due to 
the mode of aggregation of the water, and not to any 
change in the liquid itself. When the mass was blown 
into bubbles it became white. He must not enter into 
the physical cause of that appearance, which was due, as 
those who had thought anything about physical questions 
were aware, to the fact that instead of the light being 
reflected from one surface it was reflected from a great 
number of surfaces—from every film of glass or liquid 
which was formed when the mass was blown up into 
bubbles. When they came to study the microscopical 

characters of flint they would see why black flint in 
parts passed into white flint; but for the present it was 
only necessary to point out to them that black flint and 
white flint were varieties of the same substance, and 
if they analysed them they would find both to consist of 
silica, and nothing but silica. If they took an ordinary 
white flint and washed from the outside very carefully, 
all the adhering chalk, which they could do more readily 
with a little vinegar or other acid to dissolve the chalk 
outside, the flint would present a very striking appear- 
ance. If examined with a lens, it would be found to be 
covered with unmistakable marks of little shells. On the 
other hand, if they took one of the hollow cavities and 
examined the white material of the central part, they 
would find the white powder consisted of a number of 
curious little shells, many of which were of great beauty. 
A well-known geologist, Dr. Hinde, once found one of 
these paramoudra in Norfolk, and from it he obtained a 
whole museum of specimens. Carefully washing them 
out and examining them under a microscope, he found thou- 
sands and tens of thousands of forms, many of which he 
examined with great care and described, showirg what a 
wonderful diversity of forms existed in the centre of these 
hollow flints. This white powder in many cases was not 
a shapeless mass—a mass of particles having no indivi- 
duality ; but if it be examined carefully with the micro- 
scope, it would be found that it consisted of little shells. 
There was only one point he would call attention to about 
these shells, and that was that though they consisted of 
silica or flint now, whatever they did once, if they were 
treated with vinegar or any acid they were not dissolved 
like ordinary shells would be, but they remained; they 
were, in fact, converted into silica. They would see they 
were once Shells consisting of carbonate of lime, but now 
they consisted of silica. 

He would point out one or two other facts 
that they must all have noticed about hollow flints. 
Sometimes hollow flints have their insides lined with 
beautiful little crystals, and if they had a lens—and 
he would advise them all to have a lens and use 
it—they would ffind that these little sparkling 
crystals were quartz crystals just like those beautiful 
quartz crystals to which he called attention in a previous 
lecture, only very minute. They were like quartz crys- 
tals, set very closely together with their points directed 
towards the central hollow of the flint. In other cases 
when a flint was broken open the hollow was found filled 
with a substance forming curious rounded nodular 
masses, and it was a substance to which mineralogists 
gave the name of chalcedony. He would have to refer to 
that chalcedony on a future occasion ; but he would call 
their attention to the fact that sometimes they were found 
filling the hollow of the flint, sometimes crystals, some- 
times the substance known as chalcedony. 

He must also mention a fact you may have 
observed for yourselves, that sometimes flints have 
not a uniform colour and texture, but exhibit a 
curious arrangement of dark and light portions ranged 
in definite bands. Sometimes they might, in examining 
a flint, see that those banded portions, as they were 
called, had been formed after the other portions. They 
might see that there had been a hollow place in the 
flint, and that there had been a succession of layers of - 
flint laid down, the layers having different tints, and 
filling up those hollow places. When such flints were 
worn into pebbles, they often found that the separate 
layers yielded very unequally to the process of wearing 
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away by the weather. Some of the bands stood out in 
relief, while others were worn into curves. They might 
even find banded flints which were often mistaken 
for true fossils. Now he must refer them to the fact 
that flints sometimes possessed some other curious 
characteristics. There was a bed at Charlton, North 
Woolwich, where it looked as if there were flints; if 
one picked away the chalk the flint tumbled into a 
large number of little pieces. This showed that, through 
some upheaval, probably, the flint had been smashed 
to pieces, but the chalk had held every portion 
in its place, and they did not see that the 
flint was smashed up until they removed the sur- 
rounding chalk. The fact was that the beds had been 
subjected to great movements, and during the move- 
ments the crushing operations had taken place, but the 
flints had not been able to fall to pieces, on account of 
the surrounding chalk. Sometimes one came acrossa still 
more curious circumstance—a flint had been sometimes 
broken up into pieces, and fragments had been more or 
less displaced, but after the displacement the flint had been 
cemented together again, and so perfectly mended, that 
if one tried to break it it would break anywhere except 
along the original fracture—just as it was said that if a 
man’s arm was broken, if he had an accident again it 
would not break again in the same place. So with 
fractured flints. It was evident that a remarkable 
process of fracture and mending had gone on in the 
flints. 

He must next call attention to the fact that flints 
not unfrequently contained fossils, that was, remains of 
animals and plants that had once lived, and a very great 
number of fossils had been found in flints. Those 
fossils sometimes occurred in one way, and sometimes 
in another. Sometimes the fossil was a wonderful 
replacement of the original shell; sometimes they got 
what looked exactly like an ordinary shell, which they 
knew to consist of calcic carbonate, and when they ex- 
amined them carefully, instead of consisting of calcic 
carbonate which dissolved easily in vinegar or other 
acid, they found it consisted of the totally different 
substance, silica. That those shells such as oysters and 
other well-known forms of shell were once formed of 
the substance calcic carbonate there could not be the 
shghtest doubt. The whole of the original substance of 
the shell had been dissolved away, particle by particle, 
and another particle of silica had been put in the place 
of the several particles of calcic carbonate, that is chalk 
matter, until the whole mass had been converted into 
silica or flint. But at other times it was evident that the 
process of making the fossil had gone on in a totally 
different way. Some fossils exhibited were evidently 
remains of shells of sea urchins, but if they examined 
them they found that the shell had not been preserved, that 

_ they had a cast or impression of the inside and another cast 
of the outside, and the place where the shell itself was, 
was now perfectly hollow, as in cases such as exhibited. 
So that when they got a perfect fossil they had the 
cast lying in the midst of the flint, and the 
space occupied by the original shell had been completely 
dissolved away. In aspecimen exhibited they got the 
outside shell perfectly impressed on the flint. Inside 
the shell every little hole and marking most perfectly 
preserved an exact impression such as one would be 
able to take with sealing-wax or plaster of Paris in the 
midst of the shell. Then in another case exhibited they 
had an external cast and an internal cast. He would 
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have to refer more particularly to these casts, and the 
way in which they originated in a future lecture. Some- 
times they found that the shell, like one produced, 
resembling the great pinnz that lived at the present 
day, had been worn away, but while the shell was 
living, sponges, which made their home in shells, had 
burrowed into the substance of the shell. These burrows 
had been filled by white chalk mud, which filled the 
fossil originally. Now a curious thing had occurred. 
This chalk had been converted into flint, but the sub- 
stance of the shell was removed, and thus perfect casts 
were obtained of those wonderful burrows. They would 
find subjects of infinite interest aud variety in the study 
of those curious fossils which occurred in flint, especially 
if, as he hoped to be able to point out, they could reason 
as to why in some cases they got a cast, and in other 
cases got the actual replacement of the shell. 

He must now ask them to direct their attention from the 
flints to the chalkin which the flints occurred. That chalk 
—as they were all aware now the subject had been so 
frequently explained—had a most wonderful resemblance 
to the white mud which was found occurring at the 
bottom of the Atlantic, and which was brought home by 
the Challenger. This mass contained a quantity of sticky 
material known as globigerina ooze, which covered a 
large portion of the bottom of the Atlantic. It was not 
quite so white as chalk, but in other respects it re- 
sembled somewhat grey chalk reduced to powder. If 
they placed some fragments of chalk which had been 
washed carefully and some of the globigerina ooze under 
a microscope, it would be seen that they presented a 
most wonderful resemblance. What he had now to call 
their attention to was that, if they examined this Atlantic 
ooze and chalk much more carefully, they would find 
that Atlantic ooze contained objects which were not 
found in the chalk. If they dissolved away with a little 
vinegar or other acid, the chalk would have very little 
left. If they took Atlantic ooze, and with a little vinegar 
or other acid dissolved away the shells, which were com- 
posed of calcic carbonate, they would in most cases find 
left behind a great number of minute objects, and if 
they were examined they would be found to be 
very interesting objects indeed. A careful exami- 
nation would show that they were composed of silica 
—that kind which was called colloidal silica, and when 
they came to look at their forms it would be seen that 
they were very definite structures indeed. They were 
skeletons of curious organisms, some of which were plants 
and some animals. The plant formations were very 
minute forms indeed. Drawings of the very beautiful 
forms known as the diatomaceze, which had skeletons 
composed of colloidal silica. Every little plant was simply 
a little cell, and consisted of a membrane containing 
a liquid, but each of those little cells had the power of 
secreting a skeleton which was of very curious form. 
It consisted of three portions like a box. First there were 
two discs, which were sometimes round and sometimes 
had very curious shapes as represented in other figures, 
and between them there was a double girdle so 
that the two parts fitted into ome another. These 
skeletons were so excessively minute that they could 
only make out the forms and marking with a very 
high power microscope—a power of 3 inch or }th inch 
or even higher power. If they examined them with such 
high powers it would be found they were covered with 
most beautiful patterns and markings, something like 
specimens shown in a diagram, which, however, repre- 
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sented only a few of the infinite variety of those exquisite 
forms of vegetable life. In addition to the plants there 
were skeletons of minute animals. Those larger organisms 
were skeletons of animals known as_ radiolarians. 
There was a wonderful diversity of beautiful forms repre- 
sented in a diagram exhibited, but they were only a very 
small selection indeed out of the thousands of wonderful 
forms that were known and had been described by 
microscopists. Last of all they would find a number of 
rods and plates, often. assuming very curious forms, and 
these they would recognise as being portions of the 
skeleton of curious sponges—of which specimens were 
on the table—sponges which had skeletons composed 
entirely of colloidal silica built up into rods and plates in 
the most complex patterns, as represented in diagrams 
produced. Now, they found none or scarcely any such 
objects as those in chalk when it was dissolved in acid, 
but in the globigerina ooze they would find them. 

He must call their attention for a moment to the 
chemical composition of the different rocks forming the 
chalk series. He had already pointed out to them 
the way in which chemical analysis was carried on, and 
he had with him some results which had been obtained 
by analysing some different kinds of chalk, and beds 
which lay below the chalk in the South of England and 
elsewhere. Many of those present might have noticed 
the fact that flints were confined to one portion of the 
chalk. In the upper part a great thickness of chalk with 
flints was found, whereas in a lower part there was no 
chalk flint, and that difference was accompanied by other 
differences. Chalk which contained flint was of a beau- 
tiful white colour, and chalk which did not contain flint 
was more or less of a grey tint. Many of them could 
recognise in their visits to the seaside that the upper 
part of a cliff contained flints and the lower part none. 

_ ff they examined the chalk they would find that the 
chalk with the flints consisted entirely of the pure 
substance calcic carbonate, and there was only a very little 
silica, but if they took a mass of the lower chalk they 
would find the quantity of carbonate of lime was some- 
what less, but the quantity of silica was much greater. 
The suggestion offered itself at once that in the upper 
chalk the silica had been separated out to make the flints, 
while in the lower chalk the silica remained distributed 
through the chalk. Now that was the first suggestion 
which struck one, and they would presently inquire 
whether they were able to verify that working hypothesis. 
If they examined the other beds below the chalk they 
would find that many of them contained a considerable 
quantity of silica, and they also contained sand and other 
substances that could be washed out of them, but into 
that subject he must not at present enter further. 

Now let them ask two questions that would be of great 
use to them in their future inquiries: Were there any 
rocks besides flint which consisted cf silica and silica only ? 
All substances known as sand and sandstone, and the 
very hardened variety known as quartzite consisted 
almost entirely of silica, but they differed from flint in 
the fact that while flints appeared to have a very uniform 
texture, when examined by a lens or microscope, the 
sand or sandstone, or quartzite, would be seen to be made 
up of little fragments, these little fragments being derived 
from granite and other rocks which contained the sub- 
stance silica, so they might put aside sandstone and 
quartzite as having but little analogy with flint except that 
they consisted of silica, but their silica had evidently 
been derived from the breaking up of other rocks. But 

there were other substances whick presented much closer 
analogies with flint. First of all he must call their 
attention to the fact that in some parts of the world 
they found hot springs which rose from the ground: 
the great hot springs which occurred in Iceland, known 
as. geysers, and also in Yellowstone Park, North 
America, and in New Zealand—these springs coming 
from the ground boiling hot and rising into the air to a 
great height, and making great eruptions. But this hot 
water contained in solution large quantities of silica, 
and when the hot water cooled down the silica was 
deposited. The silica left sometimes formed basin- 
shaped hollows, sometimes masses like cones known as 
geyser cones, and at other times it formed curious sorts 
of cups forming most wonderful natural bathing places 
like the White and Pink terraces which were un- 
fortunately destroyed in the great eruption of 
Tarawera in 1886. Now, the silica had evidently 
been held in solution by the water, and as the water 
had cooled, that substance had been left behind, building 
up beautiful and wonderful structures. Just as they 
dissolved silica in alkali, and then made it separate from 
the liquid by adding acid, so they had in those cases 
the like action of the hot waters containing various 
acids. These acting upon the lavas of the districts, 
they got silicate of soda and of potash in solution, 
the silica being left behind in a colloidal form. Now 
he must call their attention to ancther elass of sub- 
stance which presented some analogy to flint.. They not 
unfrequently found deposited a mass of materials en- 

._ tirely composed of the skeletons of different organisms 
which had skeletons made up of the substance silica. 
Many years ago Sir Joseph Hooker found out that at the 
bottom of the Antarctic Ocean there was a mass of white 
mud entirely made up, or almost entirely made up, of 
the remains of beautiful plants—the skeleton of the 
wonderful diatomaceze, hundreds of varieties being 
present in countless millions ; and the observations of 
Hooker had been confirmed by the explorations of the 
Challenger and other vessels. In other parts of the 
ocean, however, they found a great mass of rock, entirely 
made up of the remains of the diatoms. There were 
skeletons composed of colloidal silica which were much 
larger than those of the diatoms, and sometimes they 
tound masses entirely made up of the remains of 
sponges and radiolarians. In various parts of the 
country where lakes had been drained or filled up 
they also found masses of white material which were 
also found when examined under the microscope to be 
made up of these minute plants, skeletons of diato- 
maceze. This substance, which was used for making dyna- 
mite on account of its great absorbing power, was com- 
posed entirely of these excessively minute skeletons of 
this curious plant, the diatoms. In other places they 
found great masses of rock, as in North America, espe- 
cially in the Island of Barbadoes, made up of radiolarians, 
and in other places they found deposits crowded with 
fragments of the curious siliceous sponges. He thought 
they were now ina position to profit by the investigation 
that they would be able to make by aid of the micro- 
scope, as to the actual structure of flints, and from the 
study of the microscopic structure of flints he hoped they 
would be able to draw some inferences as to the probable 
mode of origin of the flints. It had been necessary to 
bring those general facts before them in order that they 
might reason upon the facts that they would observe by 
the aid of the microscope. 
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RECENT INVENTIONS. 
The follcwing list has been compiled especially for the SCIENTIFIC 

NEws dy Messrs. W. P. THOMPSON and Boutt, Patent Agents, of 
323, High Holborn, London, W.C.; Newcastle Chambers, Angel 
Row, Nottingham; Ducie Buildings, Bank Street, Manchester ; 
and 6, Lord Street, Liverpool. 

TrLepHonic Apparatus.—Messrs. G. L. Anders, J. S. 
Sawrey, and H. Collet have patented improvements in 
telephonic apparatus. By this invention a support for 
a telephone is combined with an automatic switch. A 
horse-shoe receives the edge of the mouthpiece of the 
telephone which is cut to a suitable shape to slide into 
the horse-shoe. The telephone when placed on the base 
and within the horse-shoe presses down one or more 
contact springs or switches by the weight of the tele- 
phone, thus being automatic and reliable. 

Bripces.—E. W. Ives has patented an improved 
bridge. It consists in placing trussed triangular girders, 
parallel to each other, encased with iron to float them, 
across the waterway at such a height and with such 
openings as to allow small craft to pass through the 
bridge when placed on its bearings in position to carry 
traffic. To move the bridge for the passage of large 
vessels, it is lifted or lowered from its bearings by move- 
able pontoons, after which the bridge is connected by lock- 
‘ing bolts to radial arms working freely on a vertical post. 

ELecrricaL Fusres.—Mr. W. E. Hayne has patented a 
safety fuse for electrical circuits. A short piece of 
fusible material is placed in the circuit, the fuse being 
acted upon by springs which exert a pulling or pushing 
force upon it. When the strength of the current is in 
excess, the fusible material becomes plastic and is broken 
by the spring force, the circuit being thus broken. The 
breaking of the fuse is utilised to bring into circuit, 
automatically, a second fuse to take the place of the one 
broken, so that the circuit may be again completed with- 
out loss of time, nee 

Distance RecorperR.—Mr. R. M. Lowne has patented 
means for indicating the distance run by cycles or 
velocipedes. The object is to obviate the disadvantages 
of ordinary automatic indicators, and to provide one that 
will revolve with the crank of the cycle, and notwith- 
standing the machine being geared up, such as in safety 
machines, it will register the distance travelled at any 
speed correctly. This automatic indicator is of a very 
flat construction, its thickness not much exceeding the 
thickness of the cycle crank, and attached to this indicator 
is a strong clip of gun metal with projecting lugs and a 
screw to firmly grip the cycle crank. 

Evectrric Recutators.—Mr. N. Benardos has patented 
an improvement in electric regulators. The object is to 
regulate currents by introducing electric resistances in 
the circuit. A metal cylindrical tube is provided, having 
an internal lining of insulating material. It is charged 
with a mass of granulated carbonaceous material which 
can be more or less compressed by screwing up metallic 
end plates, the screwed stems of which pass through 
end covers of insulating material and engage in forked 
brackets fixed on an insulating base. The brackets can 
be electrically connected by inserting metallic plugs 
between them. The whole set of resistances may be 
enclosed in a casing. 

HetiocrapH.—Mr, J. L. Watkins has patented a 
heliograph. The invention consists entirely in the 
arrangement for operating and deflecting the signalling 
mirror. The movement is obtained by a continuation 
of the axle of the signalling mirror working within a 
hollow bearing, fitted into a slide rest fixed on the side 
of the U frame, carrying the mirror frame. The regu- 
lating slide is fitted on a solid block with an endless 
traversing screw fixed in bearings at each end with a 
suitable knob to turn the screw by. ‘The desired length 
of stroke is accomplished by a milled-headed screw fixed 
on the slide, and the tension of the spring is regulated 
by an eyebolt and travelling set nut. 

ELECTROLYSING CHLORIDES.—Mr. W. Spiker has patented 
a method of electrolysing chlorides, bromides, and iodides. 
This method consists essentially as follows: The sup- 
pression of the polarisation of the chlorine is obtained by 
the introduction of slaked lime into the anode compart- 
ment, which is separated from the cathode compartment 
by a diaphragm of porous clay. By this way the chlorates 
are obtained, and by an analogous method the bromates 
and iodates are obtained. The polarisation of the 
hydrogen is suppressed by a continuous current of steam 
or air, or both, blown over the surface of the cathode. 
A current of the same is passed into the anode and 
cathode compartments in such a way that an intense 
motion of the electrolyte is obtained. 

Stream Encines.—Mr: D. Purves has patented an in- 
vention relating to the construction of cylinders of steam 
engines. In applying it to-a double pressure steam 
cylinder the outer cylinder terminates at each end in a 
cylindrical steam chest having internal ports, the steam 
supply pipe being branched so that the chests form prac- 
tically the ends of the pipe. The cylinder between these 
ends is recessed, leaving a cylindrical space between the 
outer cylinder and the inner lining, which forms the piston 
cylinder and slidevalve, which is caused totravel over the 
steam ports of the chests. These are similar to those 
employed in ordinary slide valves, the inner cylinder 
having ports corresponding with those in the chests, and 
when it is suitably moved they open into the cylindrical 
space between the cylinders and thence to the ex- 
haust. 

ELEcTRICAL PRoputsion.—Mr. F. Wynne has patented 
an apparatus to be employed in applying electricity to 
propel vehicles. In order that the armature of each con- 
tact maker may act in a stronger and more certain 

manner than heretofore, it is caused to be polarised, when 
its attracting core of magnetic material is polarised. This 
is effected by winding the armature with a solenoid that 
may be in electrical connection with the solenoid that 
polarises its attracting core, and with the auxiliary 
electric conductor which is electrically connected with 
the latter solenoid, and is placed in connection with the 
main conductor by a contact maker in rear. Flexible 
connecting wires are used to permit movement of the 
armature. The coil surrounding the armature is pro- 
vided with an exposed contact placed in electrical con- 
nection with the main conductor when the contact maker 
is closed. This connection is effected by a contact strip 
carried by the adjacent end of a forward auxiliary con- 
ductor. 
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ANNOUNCEMENTS. 
RoyaL InstitutTion.—The following are the lecture 

arrangements before Easter :—-Professor Dewar, six lectures 
(adapted to a juvenile auditory) on Clouds and Cloudland ; 
Professor G. J. Romanes, twelve lectures constituting the 
second part of a course on Before and After Darwin (The 
Evidences of Organic Evolution and the Theory of Natural 
Selection) ; Professor J. W. Judd, four lectures on The Meta- 
morphoses of Minerals; Dr. Sidney Martin, four lectures on 
the Poisonous Action of Albuminoid Bodies, including those 
formed in Digestion ; Professor J. H. Middleton, four lectures 
on Houses |and their Decoration, from the Classical to the 
Medizeval Period ; Professor Ernst Pauer, four lectures onThe 
Characters of the Great Composers and the Characteristics 
of their Works (with illustrations on the pianoforte); and 
eight lectures by the Right Hon. Lord Rayleigh on Experi- 
mental Optics (Polarisation, the Wave Theory). The Friday 
evening meetings will begin on January 25th, whena discourse 
will be given by Professor G. H. Darwin ; succeeding dis- 
courses will probably be given by Professor W. C. McIntosh, 
Sir William Thomson, Professor A. W. Rucker, Mr. Harold 
Crichton Browne, Professor Oliver Lodge, Professor Archi- 
bald Geikie, the Rev. Alfred Ainger, the Right Hon. Lord 
Rayleigh, and other gentlemen. 

SELECTED BOOKS. 

Elementary Commercial Geography. A Sketch of the 
Commodities and Countries of the World. By H. 
R. Mill, F.R.S.E., Lecturer on Commercial Geo- 
graphy in the Heriot Watt College, Edinburgh. 
London: C. J. Clay and Sons. Price ts. 

On the Senses, Instincts, and Intelligence of Animals, With 
Special Reference to Insects. By Sir John Lubbock, 
Bart., M.P. With roo illustrations. London: Kegan 
Paul, Trench, and Co. Price 5s. 

DIARY FOR NEXT WEEK. 

Monday, Pec. 10.—Society o1 Engineers, 9, Victoria Chambers, 
Westminster, at 7.30 p.m. — <Azznzzal 
General Meeting. 

Society of Arts, John Street, Adelphi, Cantor 
Lecture, at 8 p.m.—Light and Colour, by 
Captain W. de W. Abney, C.B., F.R.S. 

Tuesday, Dec. 11.—Institution of Civil Engineers, 25, George 
Street, Westminster, at 8 p.m.— Zhe Jn- 
fiuence of Chemical Composition on the 
Strength of Bessemer Steel Tires, by J. 
Oliver Arnold, F.C.S. 

Wednesday, Dec. 12.—Society of Engineers, Guildhall Tavern, 
Gresham Street, at 630 p.m.—Awnual 
Dinner. St. Jamess Hall, at 8.30 p.m. 
—Lecture on Architecture, by Messrs. 
G. A. T. Middleton and Cecil Orr. 

Society of Arts, John Street, Adelphi, at 8 
DD ege Diet, by Mr. W. H. Deering, 
F.CS. 

Thursday, Dec. 13.—Society of Telegraph Engineers and Elec- 
tricians, 25, Great George Street, West- 
minster, at 8 p.m.— Annual General 
Meeting. i 

London Mathematical Society at 3 p.m.— 
A Method of Transformation, with the aid 
of Congruences of a Particular Type, by 
J. Brill.—TZhe Equilibrium of a Thin 
Elastic Spherical Bowl, by A. E. H. Love. 

14.—Institution of Civil Engineers, 25, George 
Street, Westminster. Students’ Meeting, 
at 7.30 p.m.—Zhe 26-Knot Spanish Tor- 
pedo Boat, Avzete, by Mr. Julian King- 
Salter, Stud. Inst. C.E. 

Friday, Dec. 
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METEOROLOGICAL RETURNS 

for the ten weeks ending on Monday, Nov. 26th, 1888. Specially prepared for Screntiric News from official reports. 

Mean Temperature. Rainfall. Duration of Sunshine. 
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The above period is the first this year wherein for ten weeks the mean temperature of the kingdom has been above the normal. 
The distribution of rainfall has become more than usually unequal. 
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SCIENTIFIC TABLE TALK. 

By W. Mattiev Wittiams, F.R.A.S., F.C.S. 

A creat deal of ingenuity has been expended on theories 
that have struggled with the question of the origin of 
petroleum. To those who, like myself, have been 
engaged in the manufacture of petroleum, have produced 

| 
| 
| 
| 

it in tons and hundreds of tons, all this learned discussion | 
appears very crooked and far-fetched. We know that if | 
certain kinds of coal are enclosed in any kind of sur- | 
rounding, such as an iron, or clay, or brick retort, andif | 
this is heated moderately and s/owly, the slower and 
more moderately the better, we obtain liquid hydro- 
carbons not merely similar to the petroleum of the 
natural springs, but actually the same; that we obtain 
gases and vapours identical with those that escape from 
such springs, and we find left behind in our retorts a 
material identical in chemical composition with anthracite. 
Its mechanical structure is not quite the same; it is more 
porous; but if this porous coke be subjected to such 
pressure as that to which anthracite certainly has been 
subjected it becomes anthracite. 

The simple inference, therefore, is that certain beds | 
of bituminous coal have been heated moderately and 
slowly, and thus their volatile constituents have been driven 
from them, as from that in our retorts, and that the 
non-volatile coke has been left behind, as in our retorts, 
and this having been subjected to the pressure of the 
superincumbent strata, has acquired the form of com- 
pressed coke, or anthracite. 

In controversion of this very simple view, we are told 
that petroleum is not found associated with coal, but 
that the springs occur in Silurian, Devonian, Cretaceous, 
and other non-coal-bearing regions. This presents no 
difficulty to the oil-maker, who is accustomed to attach 
pipes to his retorts, and carry the oil vapour to con- 
densers, and the liquid oil from them to considerable 
distances from his coke. He knows that if his retorts 
were porous and imbedded in other porous material the 
vapours would penetrate that material, and there become 
condensed when it reached a cooler stratum, and that 
after condensation the liquid would flow downwards, 
until it reached the limits of the porous material, and 
that it would there accumulate. 

These are exactly the conditions under which many 
coal-seams have been converted into anthracite. That 
such conversion has taken place is proved by the fact 
that there are seams from which the hydro-carbons have 
been distilled at one end, that end being converted into 
complete anthracite, the other end of the same unbroken 
coal remaining highly bituminous, and the intermediate 
portions forming a gradation due to varying degrees of 
coking. Mr. Hull (describing the Russian coal-fields) 
says, “It isa mostremarkable circumstance, in connection 
with the Donetz formation, that the same beds of coal, 

| from being highly bituminous in the western parts of 
this coal-field, pass by imperceptible gradations into 
anthracite in the eastern parts, in a manner analogous 
tothat of the South Wales coal-field in our own 
country.” 
We know how water-springs are formed, and we are 

| justified in supposing that petroleum springs are simi- 
larly formed. As a striking and typical example of a 
water-spring, I will take that of the celebrated St. Wini- 
fred’s Well, which has given its name to Holywell, in 
Flintshire. Here, ata place that is otherwise not more 
watery than the country generally, a stream of water 
flows upwards from the ground, pouring forth the 
enormous quantity of 21 tons, or 4,700 gallons, per 
minute, equal to a daily supply of 6,768,000 gallons. 
This forms a small river that runs down to the estuary of 
the Dee. Why does the water issue there ? The answer 
is very simple. The porous carboniferous strata and the 
millstone grit of the neighbourhood both slope down- 
wards towards Holywell; there they terminate in a 
fault which presents to them a wall of compact lime- 
stone, and thus the underground flow is suddenly 
arrested ; but its sources being much higher than the 
place of sudden arrest it, rises to the surface there, and 
then overflows. Before doing this some of the water 
has travelled many miles underground. 

If water can thus flow through the coal-measure 
rocks and the millstone grit below them in Flintshire, 
why should not the liquid distillate from heated coal do 
the same in these identical rocks at other places ? and 
why should it not accumulate when it meets a barrier of 
impervious limestone? Asa matter of fact, the richest 
cil-wells like the richest water-springs, do actually occur 
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where porous strata encounter compact rocks, usually 
limestone rocks. 
r#A little reflection will show that the demand of those 
who say that if petroleum was formed from coal it 
should be found associated with it is one that asks for a 
physical impossibility. All who have had to do with 
coal-mining know, to their’cost, that the rocks both above 
and immediately below ordinary coal-seams are freely 
permeable by liquids, as their pumping machinery and 
pit-tubbing proves, and therefore any liquid hydro-carbon 
that may have been formed in heated earboniferous 
strata in times far distant must have percolated far away 
from the seat of its origin, must have travelled as far as 
the porous rocks extend, even though that be hundreds 
or even thousands of miles distant. This would 
especially occur where the coal-bearing strata were 
covered with compact rocks of later formation, not per- 
mitting surface water to reach them, and such has ‘been’ 
the case and is the case- with those deeper coal-bearing 
strata that by reason of their depth must be heated. 

Reflecting a little further on these facts, we may arrive 
at a very consolatory economical conclusion. It is 
well known that there is much coal far below human 
reach, the chief impediment to working it being the 
steadily increasing heat of the earth as we proceed down- 
wards. Ifl am right in the above we may not lose all 
that fuel; the coke may remain hopelessly buried, but 
the hydrocarbons distilled by the heat into vapours will 
force their way, in gaseous condition, through the heated 
rocks, very slowly, but not less surely, until they come 
to cooler strata, then they will condense and accumulate 
where their further progress is barred by compact rocks, 
and thus their richest constituents, the hydrocarbons, 
may be utilised by man as gas-wells and oil-wells, such 
as abound in Pennsylvania, such as pour up from the 
sea-bottom on the Californian coast, such as have been 
running to waste for thousands of years into the Caspian, 
and such as have formed the great paraffin-pitch deposits 
of Trinidad. 

It should be noted that limestone rocks are specially 
addicted to cavern formation, owing to their solubility in 
water charged with carbonic acid, that in some places 
these caverns extend for miles as tunnels, through 
which subterranean rivers flow, and in which sub- 
terranean reservoirs arestanding. The phenomena dis- 
played on boring into the American oil-wells indicate the 
existence of similar reservoirs of oil in the limestone 
rocks, oil that has probably found its way there through 
fissures. 

In reference to the theory of animal origin of petroleum, 
I cannot refrain from reminding its advocates that their 
objection to the theory above advocated, based on the non- 
existence of oil with coal, applies to their own theory, as 
the quantity of animal matter demanded vastly exceeds 
that of the few fossils found in the oil regions. 

Besides this, it should be understood that while petro- 
leum has the same composition as the paraffin distillates 
obtained by slowly heating certain kinds of coal, both 
crude petroleum and the solid paraffin wax it contains in 
solution are widely different, both in composition and 
properties, from the adipocere which is supposed to be 
the animal basis of petroleum. Adipocere is a complex 
soap; Chevreul found it to be composed of a large 
quantity, of margaric acid and a small quantity of oleic 
acid, combined with ammonia, potash, and lime. Fourcroy 
describes it as an ammoniacal soap, Petroleum contains 
neither of these substances, but a series of special hydro- 

carbons of the marsh-gas series, 7.¢., of the products of 
vegetable composition. Adipocere is readily decomposed 
by atmospheric and other chemical agencies. Paraffin 
derives it name (parum affinis) from the stability due to 
its chemical apathy. 

It isa mistake to state that no petroleum is found 
associated with coal. I visited a coal-mine in Shropshire, 
known as the “ tarry pit,” where it ran down the sides 
of the shaft and filled the ‘“‘sumph” below. A publican 
in South Staffordshire found a gas-jet, like those of 
Pennsylvania, in his cellar, lighted it, and sold much 
beer in consequence to curious visitors. But for reasons 
above stated the accumulation of large quantities is im- 
possible in such places. 

1 SSS 

| ASTRONOMY IN CHINA: THE PEKIN 
OBSERVATORY. 

V ICE-ADMIRAL MOUCHEZ has just received from 
i Pekin, for the Astronomical Museum which he 
has founded in connection with the Observatory of Paris 
a series of photographs representing the Pekin Observa- 
tory and the instruments there erected. By the courtesy 
of our contemporary La Nature we are enabled to place 
these curious views before our readers, and thus give 
them an exact idea of the present state of astronomy in 
the nation which has cultivated it with the greatest zeal, 
for the longest time, and among whom it has received 
the most remarkable developments. 

Astronomical functions have not ceased to be held in 
honour in China, and the Observatory of the Celestial 
Empire is at present under the direction of an uncle of 
the Emperor, who ranks as the fifth prince of the blood, 
and bears the title of Chancellor. 

The number of persons attached to this establishment 
is more considerable than that at Paris. It amounts, 
including students, to 196. The chief functionaries after 
the Chancellor are a Chinese director and a Tartar 
director, having the right to wear a button of a precious 
stone, and to bear on the chest the image of a sea-raven. 
Then follow two sub-directors, one Chinese-and one 
Tartar, and two assistants entrusted with calculations. 
These latter, prior to the expulsion of the Jesuits, were 
always foreigners. Two other functionaries require to 
be noted. The first is the keeper of the buildings, and 
the second the custodian of the water-clocks, as chrono- 
meters have not been as yet introduced into the observa- 
tory, any more than have telescopes. 

The calculators of the Observatory possess tables con- 
structed or rectified by the Jesuits in the seventeenth 
century, which are used in their calculations, and which 
they keep carefully hidden. Hence, contrary to the 
general principles of the Chinese Government, the astro- 
nomical functions have become hereditary. But on the 
other hand, they are purely honorary. 

The strictly scientific functions are not very difficult to 
execute, since in Pekin itself there are some private 
observatories attached to the European embassies. 
Besides, the missionaries have organised at Zi-ka-wei an 
observatory of the first rank, where all the modern 
methods are carried out with carefully selected instru- 
ments. This establishment is situate at 800 kilometres 
to the south-east of Pekin, in the neighbourhood of 
Shanghai. The astronomers of the Chinese Government 
can thus, with little trouble, carry on the conversion of 
the calculations. 
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But they have also to discharge a more delicate | omens, which they do in a manner showing great 
function, in which they cannot be assisted by European | simplicity. 

FIG. 1.—GENERAL VIEW OF THE OBSERVATORY. 

The council of the Observatory of Pekin meets in full 
conclave on the evening of the last day of the year, and 

savants. This is to determine the lucky and unlucky 
days, an operation of the greatest importance in a country 

a= = 

= See 
FIG, 2.—BRONZE ARMILLARY SPHERE, SUPPORTED BY DRAGON MADE IN 

THE SEVENTEENTH CENTURY. 

where a faith in astrology is universal, They have, | remains sitting until midnight, when the new year begins. 
besides, like the ancient Augurs of Rome, to consult | At this moment the astronomers look from what quarter 
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banners set up for the purpose. On February 14th, 1888, 
at the beginning of the twenty-fifth year of the seventy- 
sixth cycle, which is not yet completed, they ascertained 
that the wind was north-east, a point considered as the 
most favourable omen. They drew hence the conclusion 
that all kinds of felicity might be expected during the 
next twelve months. 

The observatory is placed on a terrace of some yards 
in height, and of a square form, situated along the fortifi- 
cations of Pekin. It is traversed by a tunnel, through 
which passes the road, and in case of need it could be 
uilised for the defence of the city. 

Our figure No. 1 shows this terrace with the collection 
of instruments which the Chinese astronomers use, or 
are supposed to use, in their observations. The other 
figures show in detail the manner in which they are 
constructed. Fig. 2 gives an idea of the luxury and art 
with which some of the instruments are mounted. 

Father Lecomte, who had to manage these instru- 
ments at the end of the seventeenth century, says that the 
workmen who executed them had been much more con- 
cerned with the perfection of the figures of dragons with 
flames issuing from their throats than with the accuracy 
of the graduations. He thinks that a quadrant of 
eighteen inches executed at Paris by the opticians of his 
time would give more useful results than the great six- 
foot circle executed at Pekin. The limb is divided into 
graduations of ten minutes, which is the limit of accuracy 
attainable if the graduation had been carefully executed, 
and if the instrument had been fitted with sights. 

Father Lecomte describes the installation of a quad- 
rant of a very careful construction, probably the one 
which Louis XIV. sent to the Emperor Kang-hi. 

The lead which marks its vertical position weighs a 
pound, and hangs from the centre by means of a delicate 
copper wire. The index is movable and slides freely 
on the limb. A dragon, coiled up and surrounded with 
clouds, comes from-every side to seize the bands of the 
instrument, lest they might move out of their plane. 
The entire body of the quadrant is in the air, traversed 
by the centre of an immovable axle, upon which it turns 
towards those parts of the heavens which are to be ob- 
served. Because its weight might cause some oscillation, 
or cause it to leave its perpendicular position, two shafts 
are placed at the sides. They are secured at the 
bottom by two dragons, and connected to the middle 
shaft by clouds which seem to descend from the air. 

(Zo be continued.) 

SS — 
EXAMINATIONISM. 

HE Medical Press and Circular writes :—It has for 
years been painfully evident that the effect of the 

examination mania on education is not productive of the 
good that had been anticipated. The great vice of 
examinations as at present conducted, is that a strain is 
put on one department of the memory to the quasi- 
exclusion of others. The acquisition of facts is an 
essential part of general training, but it is, after all, only 
a means to the end, the end being to furnish the reason- 
ing powers with the requisite data to proceed upon. To 
be available, facts require to be thoroughly assimilated, 
so that they can be perceived at the same time. This 
perception is the basis of judgrnent and so-called experi- 
ence. If the mind be over-weighted with ill-assimilated 
facts, the reasoning powers are unable to act to the 
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the wind blows, which they ascertain by means of sacred | best advantage, and become stagnant. The amount of 
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acquired knowledge that can be utilised in a given time 
varies considerably in different persons. It is as with 
food; what will suffice to give one man an indigestion, 
will only make another one feel comfortable. The 
analogy, indeed, can be'pushed a good deal further with- 
out overstraining. The same food will not suit every 
stomach, so success should reward, not the ingestion of 
the largest amount of food, but the utilisation thereof.” 

So far so good; but our contemporary adds, “ The 
difficulty is of course in estimating the latter, and until 
the adversaries of examinations succeed in finding a 
means of measuring assimilation, the present system, 
with all its drawbacks, will perforce continue.” 

This is a somewhat lame and impotent conclusion. In 
some departments means of testing assimilation are 
already known. In almost every science tlie production 
of original work is proof positive that the student has 
assimilated the instructions given, and he ought, there- 
fore, to be spared the superfluity of examination in that 
science. . 

There exists also a test better than examination in the 
case of candidates seeking to rise from a lower to a 
higher grade, ¢g., in the choice of surgeon-major or 
surgeon-general inthe army. Let the aspirant be judged 
rebus gestis, by his practical results, by the skill and 
attendant success which he has already shown in the 
discharge of his duties. In fact, we may say that if it 
once becomes known that officialism is willing to admit 
that examinations are of very doubtful efficacy, sugges- 
tions for a better method of selection will not be lacking, 

—$ Sawa 

THE UTILITY OF BEES. 
Ae the benefits derived by man from bees are by no 

means fully understood, we take the opportunity 
of laying before our readers certain results observed on 
the Continent, and which have been in part published 
in La Nature. M. Eugéne Jobard, editor of the Lyons 
paper, Le Bien Public, has recently published a very 
important work on this subject. 

He does not lay the greatest weight on the direct pro- 
ducts of the hive-bee, the honey, and the wax, although 
these have a considerable commercial importance, but 
on the part played by the bees in the fecundation of 
fruits, vegetables, cereals, and the natural and artificial 
grasses. A study of their activity in this respect enables 
him to declare- that rational bee-keeping would 
revolutionise agriculture by doubling the production of 
vegetables and fruits. 

In Saxony, he tells us, there are districts where the 
farmers grow nothing but seed-wheat, which they sell at 
a high price. All these farmers possess hives 
which, instead of being fixed, are installed upon little 
carts, and xt the moment when the wheat is in flower, 
each farmer removes his movable hive to the midst of 
his wheat fields. 
When the fact was mentioned one day at Velars in 

presence of several farmers, one of them exclaimed, 
“This is the reason why my finest wheat is always that 
which I reap near my hive.” 

A similar declaration was made some time after by 
the Mayor of Lanques, an extensive farmer of Haute 
Marne. He says, “As I intended, I have sown with 
wheat all the fields near my hive. This year, as here- 
tofore, the grain from these fields is incontestably 
superior to that of all the neighbouring land. The ears 
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are stouter, better filled, and this year again I shall 
select this wheat for seed. 

“But further, the ears in the fields nearest to my 
apiary are finer and heavier than those in the rest of 
the district.” 

As to the fecundation of fruit trees, the question is 
proved by an assortment of facts which leave no room 
for doubt. -For instance, the clergyman of Ninville 
(Haute Marne) introduced some hives in 1883 in his 
garden, where, during twenty years, some thirty fruit 
trees, in spite of his intelligent care, had borne no fruit. 
But after the introduction ot the bees, pears and apples 
abounded on the trees which had hitherto been re- 
garded as barren. 

Mr, Jobard cites an observation made by Darwin, which 
will doubtless be familiar to many of our readers. He 
made very remarkable observations on the fecundation 
of plants by bees, which he repeated yearly, and always 
with the same results. Near his bee-hive he sowed 
colza and white clover, and when the plants were about 
to flower he covered some of the heads with light gauze, 
and thus protected them from the action of bees. When 
the seeds were ripe, he took both from the plants thus 
protected and from those which had been visited by the 
bees the same number of seed-heads and counted the 
seeds. The balance in favour of the plants fecundated 
by bees was on the average 50 to 60 per cent., and 
moreover the individual seeds were much finer than 
those of the covered plants. 

In clover there occurred, besides, a remarkable phe- 
nomenon. The clover fecundated by the intervention of 
bees always grows larger than that sheltered from them. 
Hence Darwin drew the conclusion that this remarkable 
development of the plant was due to the constant suc- 
tion effected by the bees in the corollz, in which the 
honey is incessantly renewed. If the plant is not suffi- 
ciently emptied there occurs a congestion and an arrest 
of development. What confirms this observation is that 
of two tufts of clover flourishing together, one covered 
and the other open, the latter continued to grow, whilst 
that excluded from contact with the bees became sta- 
tionary as soon as its flowers were expanded. 

The neglect ot apiculture, says M. Jobard, is one of 
the greatest errors committed by farmers, and this 
neglect is most general in France. 

In Austria, Germany, Italy, Hungary, in Russia and 
the United States apiculture is encouraged in an 
especial manner. In Alsace-Lorraine the German 
Government subsidises very liberally two apicultural 
papers, which have been established since the annexation 
of the provinces. 

At Vienna there is even an Apicultural Academy, 
under the presidency of the Emperor. 

If we talk about bees to one of our great agriculturists 
he will reply that his time is too precious to be spent on 
such trifles. The eminent agriculturist who allows him- 
self to be beaten on his own ground by foreign nations 
is not aware that there exist in America at least thirty 
financial companies, each possessing a capital of five to 
six millions (dollars or francs ?) which they employ in— 
what? In spreading hives over the American territory. 
The Americans have been the first to act upon the dis- 
covery that bees are essential to the successful fecunda- 
tion of plants. They are aware that from them alone 
may be obtained thousands of tons of sugar which nature 
has distributed so freely. 

strength ot wines may be raised, and that wines thus 
treated acquire a delicacy not otherwise to be obtained. 

(To be continued.) 

$+ SWS 

SOME RECENTLY DISCOVERED FORMS 
OF MICROSCOPIC CRUSTACEA. 

(Part L., continued from p. 574.) 

Cymbasoma herdmant, \.C.T., plate iii. One specimen 
only of this very remarkable species was ~ecently taken 
between Anglesea and Puffin Island, and it has since 
been recorded from Jersey. 

Length 1-roth inch, the cephalothorax is nearly the 
same width throughout, is truncated at each end and five- 
jointed, the first joint being nearly equal in length to the 

| remaining four. The anterior antennz of male (fig. 2) 

Fic. 2. Fic. 1. 

CympBasoma HERpDmanl, I.C.T., figs. 1-3. 

Fig. 1. Cymbasoma herdmani, 1.C.T., male, 150 
Fig. 2. Anterior antenna of do. 250 
Fig. 3. One of swimming feet of do. 250 

are five-jointed, strong and muscular, the fourth joint 
being nearly equal in length to the preceding three ; 
there is a hinged joint between the fourth and terminal. 
There are several spines and setz throughout the an- 
tennee, the apex bearing a terminal claw. The first four 
pairs of swimming feet are alike in structure (fig. 3), 
the basal joint being very large. Both branches are 
three-jointed, and clothed with strong spinose setz. 
The abdomen ot the male is five-jointed, gradually 
getting smaller, the fifth being wedge-shaped laterally. 
The caudal segments are divergent and stumpy, a little 
longer than broad, each terminated by six spinose setz. 

The only hitherto known species of this genus, C. 
rigidum, Thompson,* was taken by tow-net off Teneriffe. 

The total number of species of free-swimming Cope- 

* Described in a paper read before Linnzan Soc., London, Lin. 
M. Jobard further informs us that with honey the | J}, rol. xx., 119. 
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poda known to Britain amount to about one hundred and 
seventy. Of these about twenty-five are inhabitants of 
fresh water, the rest being marine, with the exception of a 
few species whose habitat is almost entirely brackish water, 

But in addition to these are a considerable number of 
parasitic and semi-parasitic Copepoda. The former are 
found attached to fishes, annelids, various crustacea, 
and more especially to the compound ascidians, where 
they subsist on the juices of their amiable hosts, appar- 
ently causing little, if any, inconvenience to them. Many 
of the semi-parasitic species appear at times to leave 
their hosts and wander on their own account through the 
water, but they are comparatively rare, and usually found 
in tow-nettings taken after sundown or during the night. 

— SDSS —_ 

ANIMAL GEOGRAPHY. 
M OST of our readers have, doubtless, a general 

acquaintance with the view propounded by Dr. 
P. L. Sclater, and elaborated by A. R. Wallace in his 
great work the ‘Geographical Distribution of Animals.” 
These authorities admit six main regions—the Palze- 
arctic, the Ethiopian, the Oriental, the Australian, the 
Nearctic, and the Neotropical—and they base their 
arrangement mainly on a consideration of the mammalia, 
endeavouring to harmonise the boundaries thence de- 
duced with the distribution of other animals. 

Mr. J. A. Allen—not to be confounded with Mr. Grant 
Allen—proposes eight ‘‘ realms”—the Arctic, the North 
Temperate, the American Tropical, the Indo-African 
Tropical, the South American Tropical, the African Tem- 
perate, the Australian, and the Antarctic. Other classi- 
fications, obviously of less merit, we cannot here mention. 

Dr. A. Reichenow, in a recent very elaborate memoir, 
an abridgment of which appears in Humboldt, recognises 
in the first place an Arctic “ Zone” extending from the 
north pole southwards to the utmost border of the forests 
alike in the eastern or western continents. Reichenow’s 
Arctic Zone, therefore, includes the most northern por- 
tions of the Palearctic and Nearctic regions of Sclater 
and Wallace. The whole of America, from the northern 
boundary of the forests southwards to Cape Horn, is 
characterised as the Western Zone, and corresponds to 
the whole of the Neotropical of Sclater and all his Nearctic 
region south of the forest limit. In justification of this 
arrangement Reichenow contends that the birds of North 
America have a decidedly South American character, 
and have had their “ centre of creation or origin” in the 
latter continent. 

In the eastern hemisphere we find greater complexity. 
The temperate portion of Europe-Asia extends over 180° 
of longitude, and its southern boundary is more or less 
closely connected with several parts of the globe situate 
in the tropics, but distinct from each other. Thus the 
immigration into the temperate regions has taken place, 
in his opinion, not from one centre, as in America, but 
from several. Like Allen, Reichenow concludes that 
the Malayan (Oriental of Sclater and Wallace) cannot be 
regarded as of equal value with the former, but must be 
combined with Africa to form a great territory, the 
Ethiopian-Malay region, whilst, on the other hand, Mada- 
gascar has a peculiar and independent fauna. Besides 
these two regions, we have in the eastern tropics only a 
third, that of Australia. Immigration into temperate 
Europe and Asia might have taken place from any of 
these three faunal territories. But in fact we find that 
the Eastern Temperate bird fauna has no relation to the 

Australian and the Madagascar fauna, but has a pre- 
dominating Ethiopian-Malay character. Hence, ornitho- 
logically speaking, Europe and Asia must be combined 
with the Ethiopian-Malay regions to form the Eastern 
Zone, comprising accordingly the Palearctic region ot 
Sclater and Wallace from the northern limit of the forests, 
the Ethiopian and the Oriental regions as far as “‘ Wal- 
lace’s line.” This zone is divided into three regions (a 
“region” in Reichenow’s system corresponds to a “ sub- 
region” in that of Sclater and Wallace). The Eastern 
Temperate region comprises Europe from the above- 
mentioned tree limit, North Africa to the Senegal and 
further east to 15° north latitude, Arabia except the 
southern coast, Asia from the tree limit to the Himalaya 
range and its eastern and western extensions, and the 
Japanese Islands. 

The Ethiopian region includes Africa from the Senegal 
and the 15th degree of north latitude southwards, the 
south coast of Arabia, Socotra, the West African Islands, 
and St. Helena. 

To the Malay region belong India and South China, 
the Sunda Islands, including Borneo and Java, Formosa, 
the Philippines, and the Chagos Islands. 

The Madagascar and Australian faunal territories, 
though, of course, so far smaller, are considered equal in 
rank to theWestern and the Eastern Zones, and are charac- 
terised as the Madagascar and the Southern Zones. The 
former admits of no subdivision; it includes, besides 
Madagascar, the Mascarenes, Comoros, and the Sey- 
chelles. 

The Southern Zone resolves itsel1 into two regions; 
the one of these, the Australian, includes Australia 
proper, Tasmania, New Guinea, the Malay Islands to the 
east of Wallace’s line, including Celebes, Lombok, and 
the Moluccas, and the Polynesian Islands. The New 
Zealand region comprises, in addition to New Zealand, 
the Chatham, Auckland, Campbell, and Macquarie 
groups and Norfolk Island. 

As the sixth and last primary division comes the 
Antarctic Zone, comprehending the south polar islands. 
These latter do not, as it might have been expected, show 
any connection with the nearest continents, but have a 
striking similarity among themselves. Thus of thirty 
species of birds which nest in Kerguelen’s Land and 
South Georgia, islands far remote from each other, the 
half is common to both. The chief islands belonging 
to the Antarctic Zone are South Georgia, Prince Edward’s, 
Crozet, Kerguelen, Macdonald’s Islands, St. Paul’s, and 
North Amsterdam. 

Having thus expounded, without by any means advo- 
cating, Dr. Reichenow’s system, we must point out that it 
differs less from that of Sclater and Wallace in the 
boundaries of the respective faunal territories than in the 
rank which it assigns them. The Australian and Oriental 
districts retain precisely their former boundaries, but the 
latter is reduced from the rank of a primary to that ofa 
secondary division. On the contrary, Madagascar rises 
to the first rank. 

The author, we think, scarcely pays due heed to the 
palzeontological evidence, which is certainly less abun- 
dant in case of birds than among mammals and reptiles. 
By going back only, as it appears, to the close of the 
Glacial epoch, he is enabled to speak of the immigration 
of tropical forms into temperate Europe and America, 
and thus to introduce the notion, delusive as it seems to 
us, of centres of creation or origin, a theory devised in 
France to weaken, if possible, the evidences of evolution, 
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General yotes. 
Curcu anp Gampier.—H. Trimble, in the American 

Journal of Pharmacy, controverts the common notion 
that cutch and gambier are identical in composition. 

BuinpneEss in Russia.—Of the cases of blindness in 
Russia, which are said to be more abundant among the 
Finnish-Mongolian races than among those of Aryan or 
Semitic origin, one-eighth are due to smallpox, and one- 
half only to direct disease of the eye. 

Rats anp Execrric Licutinc.—M. Helbig, of Rome, 
writes to La Nature that the electric lighting in that 
city had been interrupted in a very curious manner. A 
rat, in passing overa commutator, formed a short circuit, 
thereon the cut-outs immediately melted. 

A New Myicroscopicat Sociery.—A microscopical 
society is in the course of organisation at Edinburgh, 
and it seems likely to begin operations under favourable 
auspices. Curiously enough, a resolution was carried 
declaring ladies ineligible for membership. 

PREVALENCE OF RICKETS IN SHEFFIELD.—Dr. C. V. 
Gwynne says that few towns in the empire can com- 
pete with Sheffield in the production of rickets, and to 
this it is in no small extent due that the inhabitants 
possess the smallest physical type of any large town in 

the kingdom. 

THE ProposED ZooLoGicAL GARDEN AT WASHINGTON. 
—lIt is painful to learn from the American Naturalist that 
the proposed Government Zoological Garden at Wash- 
ington has been rejected on the plea of economy. This 
in the case of a Government which is at a loss how to 
spend its surplus. niece 

Rarn in Ecypt ry 1888.—In the memory of man, 
says La Nature, no rain has fallen in Egypt in the month 
of June. This year on June 3rd the following quan ti- 
ties have fallen and have been duly measured: at 
Alexandria o*2 millimetre, at Cairo 1°15, at Port Said 
5°6, and at Suez 1’o millimetre. 

Tue ARREST OF CIVILISATION IN CHInA.—Miss Adele 
M. Fielde (Popular Science Monthly) ascribes the arrest 
of Chinese civilisation in part to the peculiar marriage 
customs of that country, in virtue of which “sexual 
selection” is rendered inoperative, as the contracting 
parties have before espousal no opportunity to judge of 
the strength, beauty, and intelligence of their consorts. 

THE SuRVEY OF THE Nicogar Istanps.— Colonel 
Strahan, who has just surveyed this group, reports their 
total superficies as 618 square miles. The highest 
summit is 2,105 feet above the sea level. The scenery 
is said to be of indescribable beauty. Some of the 
rivers are navigable for boats to a considerable distance. 
The natives are apparently allied to the Malays; they 
are of a reddish-brown colour, finely developed, and 
have a remarkable talent for learning languages. 

Cotour or Licurninc.—In a storm which occurred at 
Altona in August last, some interesting observations 
were made on the colour of lightning. Of the ten first 
flashes three were red, one greenish-red (a peculiar 

colour), one reddish-blue, one blue, one greenish-blue, 
and three doubtful. Ot the ten following there were 
four red, of the ten next six red, and of the following ten 
eight red. Of the seven last, three were completely red, 
In the second part of the storm the number of the red 
flashes, according to the Meteorolog Zeitschrift, was still 
greater. 

THE Purity or Gorp.—Dr. Cohen (Naturwissensch 
Verein fur Neuvorpommern und Riigen) discusses the 
arguments on behalf of the chemical theory of the de- 
position of gold in placers compared with those in favour 
of its mechanical origin. He shows that some of those 
urged in favour of the chemical theory are of doubtful 
existence. Thus it has been stated that placer gold 
always contains less silver than vein gold from the 
same region. Analyses of specimens from Buttons 
Creek, in the South African gold-fields, show that such is 
not always the case. Thusa sample of vein gold yielded 
94°48 per cent. of gold, and 5°16 of silver, whilst two 
samples of placer gold showed respectively 91°38 and 
95'02 of gold, and 6°49 and 4:60 of silver. He thinks 
that placer gold is mostly derived from the breaking down 
ot gold veins, but that there is occasionally, in addition, a 
deposition of the metal from its solutions. 

Tue Conpitions oF THE Eartu’s InTERIOR.—The 
following considerations put forward in the American 
Naturalist, by Ira Sayles, claim serious attention. It 
has been held by some authors, that no crust can form 
over a molten sphere, for, say they, when the surface 
cools zt 7s heavier than the molten mass within, and must 
necessarily sink, so that the centre would become solid first. 
(Solid tin floats upon melted tin!) Second, ejected lavas 
always cool on the surface first, while yet the deeper 
portions are molten, and continue to flow long after a solid 
crust has been formed. Thus does direct observation 
show the falsity of their hypothesis. Third, these authors 
neglect the fact that the lighter materials lie like a thick 
blanket around the outside ot the sphere, and even 
though they were to become frozen, they could never sink 
into the molten heavier matter. Cold iron will not sink 
in molten gold; cold silicon cannot sink in molten 
iron. Fourth, these lighter materials are highly non- 
conductive to heat, and hence husband the internal heat. 

DEPARTMENT OF SCIENCE AND Art.—Mr. W. Crookes, 
F.R.S., has presented to the Department of Science and 
Art a collection of sixty-eight radiometers and similar 
instruments for permanent exhibition in the science 
galleries of the South Kensington Museum. They illus- 
strate the steps by which Mr. Crookes was led to the 
construction of the radiometer, and to the production of 
motion and of phosphorescence by streams of electrified 
molecules in high vacua. Many of the instruments are 
of the greatest historical interest. Among them is in- 
cluded the first radiometer, with many others which are 
described in Mr. Crookes’s papers in the Philosophical 
Transactions of the Royal Society. Others are of con- 
siderable value, as they contain collections of diamonds, 
rubies, etc., for the exhibition of the phenomena of 
phosphorescence. Nearly all are in working order, and 
will be of great use in illustrating lectures to students 
in the Normal School of Science at South Kensington. 
The collection will be on view in the galleries of the 
Museum in Queen’s Gate as soon as the necessary stands 
and sittings are completed, 
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INTERESTING Fossir Remarins.—Mr. R. Etheridge has 
recently examined a small collection of fossil bones 
found by Mr. A. S. Cotter, of Cainwarra Station, Paroo 
River, New South Wales, in sinking a well at Thor- 
bindah, near that place. He states that they consist 
chiefly of those of the kangaroo and the large extinct 
diprotodon ; but amongst them were two bird bones. 
One of these proves to be the right shank bone of a very 
large bird, allied to, but distinct from the emu. It 
exceeded the latter in stature and robustness of limb, 
and in Australia took the place of the gigantic extinct 
moas of New Zealand. The first intimation of the 
existence of such a bird in Australia is due to the late 
Rev. W. B. Clarke and Mr. Gerard Krefft, who in 1869 
referred a thigh bone of a large bird found in a well 
sinking on the Peak Downs to the moa. This determi- 
nation, however, was afterwards shown by the veteran 
osteologist Professor Sir Richard Owen to be only 
partially correct, and in naming the bone Dromornis 
Australis he showed that it represented a stuthious 
extinct bird, having more affinity to the emu than to the 
moa. Since then a left shank bone was sent to Professor 
Owen from Mount Gambier Ranges, South Australia, 
and in 1876 a large pelvis was found in the Canadian 
lead, near Gulgong, both of which are believed by Sir 
Richard to have belonged to his Dromornis. The late 
discovery is, therefore, a very welcome addition to our 
knowledge of the extinct Australian avifauna. 

SEEDLINGS OF SUGAR-CANE,—The sugar-cane has been 
cultivated for so long a period that its native country is 
unknown. Bentham states that ‘‘ we have no authentic 
record of any really wild station for the common sugar- 
cane.” Further, according to the Kew Bulletin for 
December, the sugar-cane so rarely produces mature 
seeds that no one appears to have ever seen them. In 
botanical works the subject is often mentioned, but 
apparently only to restate the fact that observers in all 
countries ‘“‘ have never seen the seeds of the sugar-cane.” 
The authorities at Kew have been working at this sub- 
ject for several years. It was felt that if a sugar-cane 
producing ripe seeds could be found a most interesting 
and important line of inquiry would be opened for im- 
proving the saccharine qualities of the sugar-cane, in the 
same way as that so successfully adopted with regard to 
the beet. Hitherto the sugar-cane has been reproduced 
under cultivation solely by means of buds and suckers. 
The improvement of the cane has therefore been restricted 
to chance variations occurring at wide intervals, and 
probably escaping altogether the observation of the 
planter. Now all this is likely to be changed. It 
appears that at Barbados seedlings of sugar-canes have 
been successfully raised by Professor Harrison, and 
among these seedlings are several different kinds indicat- 
ing hybridity ofa definite sort, such as would be expected 
to arise from the crossing of different varieties, It is to 
be hoped this subject will be fully and clearly followed 
up asa definite field of investigation. In any case the 
possibility of improving so important and valuable a plant 
as the sugar-cane possesses general interest. 

Tue Pusric HEattH.—The Registrar-General’s return 
for the week ending December 1st shows that the deaths 
registered during that period in twenty-eight great towns 
of England and Wales corresponded to an annual rate 
of 17°8 per 1,000 of their aggregate population, which is 

estimated at 9,398,273 persons in the middle of this 
year. The six healthiest places were Hull, Brighton, 
Nottingham, Leicester, Portsmouth, and Bradford. In 
London 2,367 births and 1,352 deaths were registered. 
Allowance made for increase of population, the births 
were 372 and the deaths 412 below the average num- 
bers in the corresponding weeks of the last ten years. 
The annual death-rate per 1,000 from all causes, which 
had been 19°7 and 17:2 in the |two preceding weeks, 
further declined last week to 16°5. During the first nine 
weeks of the current quarter the death-rate averaged 
18°7 per 1,000, and was 1°4 below the mean rate in the 
corresponding periods of the ten years 1878-87. The 
1,352 deaths included 141 from measles, 24 from scarlet 
fever, 34 from diphtheria, 20 from whooping cough, 11 
from enteric fever, 1 from an undefined form of continued 
fever, 13 from diarrhoea and dysentery, 1 from cholera, 
and not one from small-pox or from typhus; thus 245 
deaths were referred to these diseases, being 22 above 
the corrected average weekly number. In Greater Lon- 
don 3,068 births and 1,678 deaths were registered, 
corresponding to annual rates of 29:0 and 15°8 per 1,000 
of the estimated population. In the Outer Ring 16 
deaths from measles, 7 from diphtheria, and 5 from 
whooping-cough were registered; 7 fatal cases of 
measles occurred in West Ham sub-district, and two of 
diphtheria in Willesden and in Tottenham sub-districts. 

Tarxinc Macuines.—lf the improved phonograph, and 
its rival the graphophone, never succeed in rising to be 
more than toys, they will at least have afforded material 
for several amusing articles in which their possible uses 
have been discussed. In looking up a subject in the 
Mechanics’ Magazine for 1839 we lighted on a letter on 
“ Mechanical Probabilities,” by Chas. Thornton Coathupe, 
from which we extract the following: ‘‘ Musing over 
mechanism and mechanies, I thonght of Babbage’s 
‘calculating-machine,’ and then of the embyro ‘talking- 
instrument,’ and felt that a space in mechanics was yet 
imperfectly explored which, if cultivated, might per- 
chance prove of essential benefit to mankind. Perhaps 
here I slept, and dreamed; for having conceived our 
religious doctrines to be of an immutable nature, and 
that almost every text in our sacred Scriptures had re- 
ceived the fullest expositions of our ablest divines over. 
and over again, and that little more could be advanced 
which had not been promulgated by voluminous edited 
publications, I fancied every pulpit had become a 
‘talking instrument, and every sermon a steam- 
engine of very ‘small power,’ every clergyman a 
‘barrel’ ‘ pricked’ for its text. I thought of the saving 
to the agriculturists in tithes, and to the more important 
public in dues, fees, and other taxation, and again felt 
too happy. I then dreamed of schools for public instruc- 
tion, in which the master’s desk was a steam-engine, the 
master the ‘barrel’ ‘pricked’ either for grammar 
(English, Latin, or Greek) or for mathematics (pure or 
mixed). I fancied the usher the engine-man, consuming 
his rod in ‘teasing’ the fire, while the boys stood round 
Babbage’s machine with their slates in hand, listening 
to the explanations from the talking barrel. I fancied I 
saw barrels representing professors of Oxford and of 
Cambridge, ‘shifting’ according to expediency, some 
branded ‘ multum in parvo,’ intended for the elucidation 
of four or five branches of natural philosophy, in lieu of so 
many professors.” Can any reader give us further infor 
mation about the talking-machine referred to ? 
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SIMPLE EXPERIMENTS IN PHYSICS. 
A® a means of illustration, nothing can excel projection 

by means of a good optical lantern. Not only can 
pictures and diagrams be shown clearly to a large 
assemblage, but apparatus of various kinds may be 
projected on a mammoth scale; many chemical actions 
may be exhibited; the phenomena of light, heat, elec- 
tricity, and magnetism may be shown in various ways. 
In fact, there is scarcely a branch of physics that may 
not be illustrated in this way. The lantern is becoming 

FIG. 1.—ARAGO’S EXPERIMENT. 

deservedly popular in colleges and schools and for pri- 
vate use. Besides being of great use for general instruc- 
tion, it affords a means of rational amusement and 
entertainment. A poor lantern, like any other inferior 
piece of apparatus, is undesirable. An instrument for 
scientific work should have a triple condenser, a recti- 
linear objective, a swinging front for the vertical attach- 
ment, a calcium or electric light, polariscopic and micro- 
scopic attachments, an erecting prism, and an alum or 
water tank. Such an instrument may now be pur- 
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FIG. 2.—MAGNETISATION BY MEANS OF SPIRALS. 

chased tor a reasonable price, so that there is no 
economy in making one’s own instrument. It will, how- 
ever, be found advantageous to make attachments. A 
simple way of illustrating Arago’s experiment, showing 
the magnetising effect of an electric current on soft iron, 
is represented in fig. 1. The lantern to which this 
and other pieces of the apparatus are adapted is provided 
with two rods, projecting from the front of the instru- 
ment and connected with binding posts, which in turn 
are connected with a battery of dynamo. The base of 
this apparatus is furnished with spring clips for engag- 

ing the conducting-rods of the lantern. .To the upper 
ends of two posts rising from the base are attached the 
extremities of a copper wire, which is bent into spirals 
at its fixed ends. The wire is bent twice at right 
angles, and is curved downwardly between the arms 
extending from the spirals. The ends of this wire are 
connected with the clips. On the base below the curved 
part of the wire is placed a box well filled with iron 
filings. The box and wire are projected on the screen, an 
erecting prism being used. The wire is pressed down- 

FIG. 4.—INCANDESCENT LAMP ARRANGED FOR 
PROJECTION. 

ward into the filings, and withdrawn before the current 
passes, to show that the wire, uninfluenced by the cur- 
rent, is not able to lift the filings. The current is sent 
through the wire when it is again dipped into the filings. 
This time it will take up a quantity of the filings, as 
shown in the engraving, each fragment of iron becoming 
a magnet, which tends to place itself at right angles to 
the current. When the current is interrupted the 
filings fall. In fig. 2 is represented a device for show- 
ing the magnetising effect ot a helix, also the different 

FIG. 3.—STURGEON’S MAGNET. 

results secured by helices wound in opposite directions. 
The frame is provided with metal clips for attachment 
to the rods of the lantern, and two helices which are 
oppositely wound with respect to each: other are 
stretched across the frame.. The ends of the helices are 
connected with the clips, so that the current passes from 
one clip through both helices, as indicated by dotted 
lines, to the other clip. The helices are provided with 
a coating of insulating varnish. A darning-needle is 
placed in each helix, and when no current is passing a 
magnetised cambric needle, suspended hy a fine thread, 
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is held near the ends of the needles in alternation. It is 
drawn toward both alike, and after a current has been 
sent through the helices it will be found that the darn- 
ing-needles are magnetic; but owing to the opposite 
winding of the helices, corresponding ends will have 
opposite polarity, as will be shown by again presenting 
the suspended cambric needle to the ends of the darning- 
needles. It will be attracted by one, and repelled by the 
other. By placing a U-shaped piece of soft iron wire in the 
helices, as shown in fig. 3, the construction of the first 
electro-magnet (Sturgeon’s) is clearly illustrated. In 
fig. 4 is shown a device for projecting the incandescent 
lamp. It is suspended from two conductors, and its 
image is thrown upon the screen with a dull light, 
which is just sufficient to clearly show the outline of the 
lamp and the black carbon filament. A current is then 
sent through the lamp, when the filament becomes in- 

FIG. 5.—PROJECTION OF THE ARC. 

candescent, and shows as a brilliant arc on the screen, 
while all of the parts of the lamp are distinctly visible. 
In fig. 5 is shown a method of projecting the electric 
arc, which has the advantage of showing the carbons 
before the arc is formed, and also of rendering them 
visible during the experiment. The lamp consists of 
two wire carbon holders attached to a wooden standard, 
and connected with the rods of the lantern, as in the 
cases before described. The carbons are projected with 
a dim light, showing the crater of the positive carbon 
and the point of the negative carbon. Then the current 
is turned on, the carbons are brought in contact and 
separated, forming the arc, the points soon become in- 
candescent, and the arc light in full operation is seen on 
a large scale on the screen. These experiments are 
very striking when seen upon a large screen, the pro- 
jection of the arc and incandescent lights being particu- 
larly interesting.— Scientific American. 
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Porcerais Suot.—Under this name small white 
globules of porcelain are made in Munich. They are 
made to take the place ot ordinary lead shot used for 
cleaning wine and medicine bottles, as porcelain is 
entirely free from the objection of producing lead con- 
tamination, which is often the result when ordinary shot 
is used, Their hardness and rough surface producing 
when shaken, greater friction, adapt the porcelain shot 
well for quickly cleaning dirty and greasy bottles, and 
as they are not acted upon by acids or alkalies, almost 
any liquid can be used.—Rundschau , Am. Jour. Pharnt. 
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ANTIPYRINE IN SEA-SICKNESS. 
Nias references to the properties and uses of anti- 

pyrine, a coal-tar product, and one of the recent 
additions to the Pharmacopceia, have been scattered 
through the daily and weekly journals during the last 
few months. It has been administered in subcutaneous 
injections, and recommended as a febrifuge, as well as for 
neuralgic headache and other ailments, but the most in- 
teresting of its numerous applications to the majority is 
probably its employment against sea-sickness. So many 
circumstantial details ofits virtues in this respect have been 
circulated, apparently by medical men, that a consider- 
able number of persons are by this time probably con- 
vinced that a sea voyage is henceforth deprived of its 
greatest terror. We even confess to have had a certain 
amount of this misplaced faith ourselves. It is very grati- 
fying, therefore, to be able to give the experiences of a 
number of unprejudiced experimenters upon the sub- 
ject. 

A discussion having arisen on the question at the 
French Academy of Medicine, some one proposed that as 

| the members of the French Association for the Advance- 
ment of Science were about to cross the Mediterranean 
to the meeting at Oran, they should test the assertions 
made on of behalf antipyrine and other reputed remedies 
for sea-sickness on their voyage. The suggestion, either 
from a pure love of scientific experiment or perhaps 
from. the union of that and some small desire to escape 
the well-known troubles of the voyager, was evidently 
taken up in a commendable spirit of self-sacrifice, 
which we regret to say failed to receive its fitting 
reward. For M. Baudouin, in the Progrés Médical, 
in giving the results of this trial, describes them 
as deplorable, and the failure as complete, even 
among those passengers who, not possessing suffi- 
cient courage to await the first attacks of sickness, had 
taken the antipyrine two or three days before embarking. 
On the steamer La Ville de Rome, for instance, out of 300 
passengers, only four sat down at the table on leaving 
Marseilles, although sixty persons at least had taken 
from one to two grammes of antipyrine in the previous 
two hours. Moreover, M. Rollet, one of the passengers, 
asserts that several of his fellow-travellers accuse anti- 
pyrine of actually causing sickness, and M. Laborde 
affirms that the ingestion of this remedy (?) increases 
very greatly the afflictions so familiar to those who are 
subject to sea-sickness. The condemnation of antipyrine 
seems complete when it is added that some of the 
passengers from Marseilles to Oran, who suffered 
severely after taking it, returned without discomfort over 
a sea quite as rough as it had been on the outward 
passage. 

— SSS 

Tue Poison oF THE Mosguito.—Professor Macloskie 
(American Naturalist) shows that the mosquito, in addi- 
tion to septic poisons which it may transfer from one 
person to another, elaborates a specific poison which it 
instils into the tissues at every bite. 

Action oF Hyprocen Gas on THE ANIMAL Economy. 
—Hydrogen gas, according to Dr. B. W. Richardson, if 
inhaled by warm-blooded animals, does not act as am 
aneesthetic, and quickly occasions death by asphyxia. 
Upon cold-blooded animals its action is slower, but ulti- 
mately fatal. Insects recover even after being confined 
in this gas for twelve hours. 
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Matural Wistory. 

FISH OUT OF WATER. 
THERE is remarkable variation in the period during 
which different fish continue to live when removed 
from their native element. Thus the herring, as is well 
known, dies almost immediately upon being lifted from 
the sea; whence, probably, the now proverbial phrase, 
“as dead as a herring.” Many, as every angler knows, 
survive for several minutes after being brought into the 
air, while others, such as the carp, retain their vitality 
for half an hour, or in some cases even longer still. 
But there are yet others, again, which are able, not 
merely to exist for a time when removed from the 
water, but to leave it for hours or even days together of 
their own free will, in order that they may journey 

and employing as much exertion in travelling fifty or 
sixty yards as would have carried them over half a mile 
at least of ordinary country. 

It has been asserted by more than one writer that this 
fish possesses—and exercises—the power of ascending 
the trunks of palm-trees, in quest of any water that may 
have lodged at the junction of the dead leaves with the 
stems. But this statement appears to be wholly untrue. 
Of the migratory performances of the fish, however, 

| there can be no possible doubt; and so well known is 
its capability of living out of water for a prolonged 
period, that the fishermen of the Ganges, who use it 
largely as food, carry it home in a dry earthen vessel, 
and there leave it alive, perhaps for five or six days, 
until required for use. And at the end of that time it is 
still healthy and vigorous. And many of the Indian 
jugglers carry a specimen or two about with them in 

CLIMBING PERCH. 

overland to other water at a considerable distance. And 
such peregrinations have even been known to take place 
beneath the fierce rays of an almost tropical sun. 

The best known of these fishes is undoubtedly the 
famous Climbing Perch (Anabas scandens), a denizen of 
various Asiatic rivers, and a representative of a genus 
containing several species, all of which are gifted with 
similar powers. Inhabiting, as it so commonly does, the 
smaller streams, which practically cease to exist during 
the hotter months of the year, it frequently finds its 
native waters failing, and thereupon crawls ashore, 
works itself along by means of the alternate action of 
the lower fins, and starts off in search of more suitable 
quarters. 

with in great numbers, all journeying along together. 
Sir J. Emerson Tennent, for example, has published an 
account, supplied to him by an eye-witness, of the 
wanderings of quite a small host, which were passing 
over ground baked and cracked by the heat of the sun, 

Not uncommonly this singular fish is met | 

much the same manner, as part of their stock ot appa- 
ratus. 

Another fish ot somewhat similar habits is the Cora- 
mota, or Walking Fish (Ophiocephalus gachua), which is 
a native of Eastern India and the Indian Archipelago, 
and is again the representative of a somewhat numerous 
family. Like the climbing perch, it is quite a well-known 
traveller, and there is a widely-spread popular im- 
pression to the effect that it is brought down from the 
clouds in a storm of rain, just as has so often been 
reported of frogs in our own country. But the true ex- 
planation is a very simple one. As the summer advances 
and the smaller streams dry up, the water lies for a time 
in small pools here and there in their beds, and to these 
pools the fish resort in great numbers. As the heat in- 
creases, however, even these evaporate ; and so the fish 
are left buried in the mud. There, however, they live 
quite uninjured until a few hours of tropical rain soften 
the baked earth and set them free. And then they 



604 

proceed to wander over the neighbouring country, and 
appearing, as they do, immediately after the rain has 
ceased, give rise to the impression that they have 
actually been brought down by it from the clouds. 

Although they can thus live interred, as it were, for a 
considerable time, it would seem that the presence of 
some slight degree of moisture is indispensable to their 
welfare, for it has been found that, if a cloth be laid 
over the mud beneath which they are lying, they shortly 
become stupefied and die. That, of course, is because 
the air-supply is cut off. But they cannot breathe air as 
we breathe it, for the simple reason that they possess, 
not lungs, but gills; and therefore oxygen, to benefit 
them at all, must be obtainable through the medium of 
water. Now the fish, seeming to be instinctively aware 
of this fact, is careful to bury itself at such a depth in 
the mud that the moisture cannot wholly disappear, no 
matter how thoroughly the surface may be baked and 
hardened. And by this moisture air is absorbed, and 
from it transferred to the gills. Even from a depth of 
more than two feet are these fish sometimes disinterred. 

Eels again are great travellers, and will cross large 
meadows in search of more eongenial quarters. But 
they prefer to do so by night, when the herbage is moist 
with dew, and seldom or never pass. over a perfectly dry 
surface. And there are numbers of other fish which 
systematically leave the water in search of food, although 
not for periods so prolonged. Thus the Jumper Fish 
(Salarias tridactylus), resident in the seas of the Indian 
Archipelago,constantly springs out of the water, scrambles 
about over the stones and rocks lying upon the beach, 
and snaps up flies and various other small creatures in 
multitudes. And it can even climb up an almost per- 
pendicular surface, adhering so tightly to its hold that the 
waves beat upon it in vain. The Shanny (Blennius 
pholis), when the tide is retreating, commonly takes up 
temporary quarters in some convenient crevice, and there 
remains for some four or five hours until the water 
returns. And Mr. Couch tells us that he has known a 
specimen to be perfectly vigorous and lively after no less 
than thirty hours’ confinement ina dry box. And there 
is an extraordinary little fish known as Anableps tetroph- 
thalmus, or Four Eyes (so termed by reason of the 
apparent division of each eye into two parts), which 
behaves very much like the Jumper, and seems quite 
indifferent as to whether it is in the water or not. 
Now the power of all these fishes to remain out of 

water obviously depends entirely upon the structure of 
the gills. A fish breathes by taking in water through 
the mouth, and expelling it through the apertures situated 
upon either side of the neck, a portion of the oxygen 
being abstracted by the gills during its passage ; not, of 
course, the oxygen entering into its actual composition, 
but that which is dissolved in it by absorption from the 
atmosphere. And when a fish is brought to land it dies, 
not because the air is actually injurious to it, but because 
the delicate gill-membranes become dry and collapse 
against one another, thus stopping the circulation. There- 
fore it follows that those fish whose gills retain their 
moisture the longest will best endure removal from the 
water. And in such species as those described above, a 
special structure is provided by which a certain amount 
of moisture is retained and stored up, and in such a 
manner that the gills can be moistened as often as 
required. In the Climbing Perch, for example, the 
pharyngeal bones which support the orifice between the 
mouth and the gullet are not only greatly enlarged, but 
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are modified in such a manner as to form a most elaborate 
series of cells wherein water can be stored away very 
much as it is in the cells of a camel’s stomach. And a 
little of this water passes to the gills whenever necessary. 
Inthe Ophiocephah a tolerably large cavity lies just above 
the gills with which it possesses direct communication ; 
and within this cavity a considerable amount of water 
can be retained, and doled out from time to time in such 
small quantities as may be necessary. And there is a 
somewhat similar arrangement in the case of the eels. 
Thus in all these fish existence can be maintained upon 
land until the moisture in the reservoirs is exhausted; 
and that moisture, as fast as it passes to the gills, absorbs 
the oxygen from the air, to give it up immediately after- 
wards to the minute vessels with which the respiratory 
organs are closely studded. And soa structure is pro- 
vided upon which the existence of the vast majority of 
individuals absolutely depends. Living under such con- 
ditions as those in which they are placed; liable, and 
indeed almost certain, during the months of summer, to 
be stranded by the subsidence of their native ‘streams: 
nothing but the power of migration could save them from 
destruction. Therefore are they enabled for a time 
almost to set at nought the very laws of their being, and 
by a slight modificafton of structure to breathe through 
water even while living in air. 

Herons anp Heronries.—Mr. E. A. Fitch, F.E.S., 
communicates an interesting paper on this subject to 
the Essex Naturalist. The principal heronries still exist- 
ing in Essex are those of Boreham, Birch, Wanstead, and 
St. Osyth. A heronry, however romantic it may seem, 
is an almost unbearable nuisance, both on account of the 
noise and the stench. Herons prey not only on fish, 
but on mice, rats, rabbits, snipe, young ducks, etc. 

Cottas Epusa aT Wooprorp.—A male specimen of 
this species has been caught, according to the Essex 
Naturalist, at Woodford, in that county, as late as Sep- 
tember 7th. In 1877 this butterfly, known as the 
“clouded yellow,” occurred in thousands in Essex, as well 
as in the other eastern and southern counties. Since 
then, according to Mr. W. Cole, it has been very rare, 
though its food plants are abundant in every parish, and 
we have had seasons, to all appearance, as suitable as 
that of 1877. 

A ParasiTE DESTRUCTIVE ro Sarpines.—M. L. 
Joubin has read before the Paris Academy of Sciences 
an account of a parasitic crustacean, which occasions 
serious havoc among the sardines on the western coasts 
of France. The presence of this pest was first noticed 
by M. Moreau, in the spring of 1887. M. Joubin finds 
that it belongs to a genus nearly allied to the Lerneonoma 
or Lerneascus. It consists of arounded head from two to 
three millimetres in diameter, armed with three large 
recurved horns, and antennz of the shape of nippers. 
It has a long neck, a cylindrical thorax, and a short abdo- 
men, followed by large ovaries. The head and a part of 
the neck are buried in the body of the fish, and the re- 
curved horns prevent its extraction. The parts of the 
sardine which it chiefly attacks are the hinder end of the 
dorsal fin, the eye, the sides of the abdomen, and the 
root of the tail. 

Nearly half the fish taken at La Nouvelle were thus 
infested. At Port Vendres and Banyuls not more than 
one in thirty or forty was attacked. At Rascceff there 
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were none of the parasites found in July, but in October 
they were abundant. They occasion large abscesses, 
which kill the fish by exhaustion. 

Swarm oF LIBELLULA QuaADRIMACULATA.—According 
to the Eufomologist’s Monthly Magazine, a migratory 
swarm of this insect appeared off the Essex coast last 
summer. Mr. R. McLachlan, F.R.S., mentions that such 
Swarms are not uncommon on the Continent, but are un- 
exampled in this country. 

Tur Fattow Drrer.—There are two varieties of the 
Fallow Deer (Cervus dura) common in parks in this 
country, namely, the spotted and the black. Until 
recently it has always been supposed that the dark 
variety was introduced into England from Norway by 
James I. in 1602, on account of its superior hardness of 
constitution ; but Mr. J. E. Harting now proves, in his 
excellent work entitled “ Essays on Sport and Natural 
History,” that a dark race of Fallow Deer existed in this 
country at least two centuries earlier than the date above 
given. This deeris a native of Southern Europe and 
North Africa, but the date of its introduction into this 
country is uncertain. It was probably never indigenous 
in any part of the British Isles in historic times. 

Tue Raspit Pest 1n Austratia.—According to the 
Queenslander, Pasteur’s remedy for this scourge is still 
doubtful. The rabbits which had eaten vegetables 
sprinkled with a culture of chicken-cholera died, but the 
disease did not spread to other rabbits in the same 
enclosure. Dr. Bancroft has studied the coccidium 
parasite, which lodges in the liver and is a common 
affection in rabbits, and he thinks that there would be 
neither difficulty nor danger in infecting rabbit colonies 
with this parasite. Sue ea 

BIrRD-worRk v. CHILD-worK.—In England we often see 
rooks, starlings, and, in coast localities, gulls following 
the plough and picking up the grubs or maggots which 
the ploughshare turns up. In France, where such birds 
have mostly been shot down, we see the same task per- 
formed by children who have to follow the plough, each 
provided with a little jar for the reception of the vers 
blancs, the larvee of the destructive cockchafer. It need 
scarcely be said that the work is done less perfectly and 
at greater cost than if it had been committed to the birds. 
Besides, the children ought to be at school, or at play. 

COMPARATIVE DEVELOPMENT OF THE SENSE OF SMELL.— 
Recent experiments have shown that on the average the 
sense of smell is more acute in men than in women, and 
that they consequently can detect and recognise smaller 
quantities of odoriferous substances. If we compare the 
olfactory organs of male and female insects, we find that 
in a majority of cases those of the males are the more 
highly developed, so that a sexual difference in this 
sense may be traced very widely in the animal kingdom. 

Fauna oF FEeRNANDO DE Noronua.—Mr. J.C. Braune 
discusses, in the American Naturalist, the peculiar fauna 
of these islands and the probable means of its introduc- 
tion. The chief mammalian species present are rats and 
mice, which are numerous to a degree probably un- 
equalled. There are no serpents, but there is found an 
Amphisbena, which the Brazilians call the two-headed 
snake. There is also a lizard which has sometimes a 

| 

forked tail. The tail of this species is long and brittle, 
and if a broken portion does not fall off, the fracture 
may heal over so as to hold it securely, whilst by its 
side a new tail sprouts from the injured part. 

RESPECTIVE Powrr oF Vision IN THE Eyers.—In a 
number of persons whose keennesses of eyesight was 
tested in the Anthropometric Laboratory in Manchester, 
ee right eye was found to have the advantage over the 
elt. 

Tue Pigment of Bioop as a Means oF DistINGuIsH- 
ING THE INTERCHANGE OF GasEs IN PLANTS IN THE LIGHT 
AND IN DarkneEss.—The production of free oxygen can 
be shown by means of haemoglobine, which is converted 
into oxyhzemoglobine, and shows the two well-known 
absorption bands. Ifa straight thread of Spirogyra, placed 
in the colouring-matter of venous blood, is illuminated 
with a spectrum, there is formed a bright red zone of 
oxyhzemoglobine, which begins in the extreme red, rises 
as far as C, and declines from there to the green, where 
it disappears. 

SURVIVAL oF THE American Bison,—lIt¥is interesting 
to learn that, according to Professor R, T. Hill, of the 
University of Texas, two herds of the American bison 
(commonly miscalled buffalo) still exist in Texas. The 
proprietors of the ranches are, according to our contem- 
porary Sczence, doing much for their protection. 

— Sara —_ 

THE TEETH OF WHALES. 

Part II. 

OF those cetaceans which possess teeth in the strict 
sense of the word we have an admirable example 

in the cachalot, or spermaceti whale, a creature which 
feeds upon many of the ,larger fish, and no doubt finds 
its dental armature of considerable service in holding 
its active and slippery prey. 

In this whale the‘teeth are principally situated in the 
lower jaw, and fit, when the mouth is closed, into 
conical cavities provided for them in the upper. They 
are large, strong, and massive, of fine quality as far as 
their actual substance;is concerned, but not of any great 
hardness. So, at least, it would seem from the fact 
that in an adult whale they are always more or less 
blunted, while in an old animal/the points are completely 
worn away. Their number is very variable. A spermaceti 
whale may have more than fifty teeth, or it may have 
less than forty, this variation being due to individual 
idiosyncrasy, and not to accidental loss. But the aver- 
age number would seem to be forty-two, -of which 
sixteen are situated in the upper jaw. 

These latter, however, are very easily overlooked, 
for they project so little from the gum (scarcely more 
than half an inch) that only by a careful search are 
they likely to be detected at all. Nor do they seem of 
any great importance, for they are so slightly attached 
to the jaw-bone that, when the skull is being prepared, 
they almost invariably come away together with the 
gum in which they are imbedded. 

By the natives of the South Sea Islands the teeth of 
this whale are, or were, held in the highest veneration, 
and considered as much too precious to be owned by any 
private individual. And more than once has one tribe 
actually gone to war with another in order to secure one 
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ot these coveted trophies, that it might be dedicated to 
some idol deity, or take first place among the treasures 
of the regal dwelling. 

In the black whales, two or three species of which 
are recognised, the teeth are also very large and strong, 
averaging some nine inches in total length, of which as 
nearly as possible two-thirds are buried in the gum and 
the jaw-bone. The base of each tooth is hollowed to a 
distance of several inches, but its substance is, neverthe- 
less, so dense and heavy that even a dried tooth will 
often weigh from sixteen to eighteen ounces. 
A most remarkable modification of the dental arma- 

ture we find in the narwhal, whose lower teeth are 
absolutely wanting, while those of the upper jaw are 
represented by two only. In the female animal even 
these two are not, as arule, developed ; without teeth she 
is born, and without teeth she lives and dies. But in the 
male, one at least, which probably represents the left 
upper canine, is invariably developed in a most astonish- 
ing degree, and assumes the form of a \tapering, spiral 
rod of ivory some eight or nine feet in length; and not 
very uncommonly the other is developed with it. A 
very fine example of a two-tusked narwhal, for instance, 
may be seen in the museum at Hull. 

But, as a general rule, one tusk only is present, the 
corresponding tooth remaining throughout life in a 
rudimentary condition. And what the function or 
functions of this tusk may be is still a matter of conjec- 
ture. Many theories, however, have been put forward 
upon the subject, most of them based upon the fact that 
the tip of the tusk is always smooth and polished, as 
though by incessant use, while the remainder is more or 
less encrusted, and is evidently not subjected to regular 
friction. Thus it has been urged that the animal employs 
its weapon for spearing fish, driving at them very much 
as a medizval knight, his lance in rest, rode at a 
mounted foe. But this theory will not bear examina- 
tion, and is open to two fatal objections. How, in the 
first place, supposing that the narwhal does so transfix 
its victims, is it to remove them from its spear and 
transfer them to its mouth? For it has no limbs 
available for such a purpose. Is it to be incessantly 
tantalised by the sight of food in close proximity to its 
jaw, which no efforts of its own will enable it to devour? 
And, moreover, if such be the duty of the tusk, why is 
it wanting in the female? For only in exceptional cases 
does she possess it. 
Another theory, adopted by Fabricius, is to the effect 

that the tusk is employed in opening ice-holes in the 
huge floes which in winter cover the northern seas. But 
again, if this be so, why has Nature omitted to supply 
the organ in question to the female narwhal, whose need 
of air is as great as that of her mate? And how is the 
animal, supposing it to be capable of maintaining a per- 
pendicular position in the water, to revolve while the 
boring operation is in progress? Such a feat, from its 
very structure, is absolutely impossible. 

A third theorist suggests that the animal, when in want 
of food, descends to the depths of ocean, and stirs up 
the mud with its tusk in order to disturb any flat fish 
which may be lying upon it, recognising the fact that 
while at rest they assimilate so exactly to their surround- 
ings that the keenest eye cannot detect them. But this 
theory, a somewhat fanciful one at best, is again nega- 
tived by the sexual difference already referred to. 

Seeing that the tusk, broadly speaking, is a masculine 
appendage only, the probability is that it is employed as 

a weapon, not in the capture of prey, but in those combats 
which are frequent among male animals, more especially 
during the earlier part of the breeding season. We know 
that the male seals and walruses fight with great ferocity 
at that period, just as do many of the terrestrial mammals ; 
and seals and walruses are at any rate allied to the 
cetaceans. And we have it, moreover, upon no less 
authority than that of Scoresby, the celebrated traveller 
and explorer, that quite large companies of male narwhals 
are sometimes to be seen gambolling together, crossing 
their long tusks, and fencing like experienced swordsmen. 
And it is more than likely that during the season of pair- 
ing such mimic warfare gives place to battle in grim 
earnest. Even if such be the case, however, it is still 
hard to account for the highly polished condition of the 
last few inches of the tusk, which part alone seems to be 
in constant use, and to be subjected to friction. Thus it 
may well be that the weapon in question has its supple- 
mentary uses, although we have as yet failed to discover 
them. 

Although the female narwhal is not, as a rule, armed 
after the manner of her formidable mate, specimens of 
the gentler sex are occasionally taken in which the tusk 
is present ; and at least two cases have been recorded in 
which both canines, in the female animal, were similarly 
developed. In one of these cases the one tusk was 
seven feet and five inches long, and the other seven feet. 
Most probably females so armed are barren, their repro- 
ductive energies being diverted into other channels, and 
bringing about the assumption of characters ordinarily 
denied to them. And we have an analogous case in the 
crowing and spur-bearing hens which are occasionally 
met with, and from which eggs may be expected in 
vain. 

Very few of the toothed cetaceans at all resemble one 
another in their dentition, and the number of the teeth is 
especially variable. Thus, in the narwhal, as we have 
seen, only one is usually developed. In the Mesoplodons, of 
which Sowerby’s whale may be taken as a type, and 
also in the Z7p/zz, two rather large teeth are present, one 
upon either side of the lower jaw. In the pilot whale, 
however, there are ninety-six, evenly divided upon either 
side of the mouth. The porpoise possesses from eighty 
to one hundred and four, the dolphin trom one hundred 
and sixty to two hundred, while the ponfoporia, an 
inmate of certain South American rivers, bears off the 
palm with from two hundred and twelve to two hundred 
and twenty-two. In these last the teeth are sometimes 
very irregularly distributed. Thus, in the jaw of a 
Gangetic dolphin were found the singular number of one 
hundred and seventeen teeth, fifty-seven being situated 
upon one side of the mouth, and sixty upon the other. 
In apportioning teeth to the cetaceans, in fact, Nature 
almost seems to have laid rules aside altogether, and to 
have left both number and position of those organs pretty 
well to mere chance, alike in the species and in the in- 
dividual. 

SSS — 

eviews, 
By J. Edward Taylor, M.A,, 

London : Longmans, Green, and Co. 

One of the few tangible advantages ot the present 
system of examination is, that they create a demand 
for manuals of elementary science. It is, however, 
characteristic of such text-books to find that, as in the 

Theoretical Mechanics. 

London. 
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example before us, they are “‘ written specially to meet 
the requirements of ’this examination, ‘‘it will be 
specially helpful for that,” and ‘‘it will also be found 
sufficient for the requirements of” the other. 

Several matters call for revision. We object to the 
ideas of absolute rest and motion in treating of the 
mechanics of ordinary Euclidian space. Clerk Maxwell 
tells us that “it is impossible for us to speak of a body 
being at rest or in motion except with reference, expressed 
or implied, to some other body.” Nor is it scientific to 
say that “(the horizontal direction is the surface that a 
limited quantity of water assumes when at rest” (the 
italics are the authors). As an instance of unstable 
equilibrium, an illustration of a cart is given, in which 
the centre of gravity is considerably outside the base. 
The cart is not in equilibrium at all. Some examples 
are suggestive of “‘ blind mathematics,” ¢.g., a “ cylindri- 
cal tower of the same diameter throughout is too feet 
high, and weighs five tons,” etc. Of what material can 
the author have been thinking? If of brickwork, it 
would have a sectional area of akout one square foot ; if 
of cork, it would be only about 74 square feet. One 
hundred and thirty tons would be near the mark for a 
brick chimney of this height. 

Plenty of examples might be taken from ordinary 
engineering practice without imagining so unlikely an 
instance as ‘‘a rod of cast iron 100 feet long, and cross 
section 12 square inches, stretches 3 inches under a 
certain tension.” 

The author is not so original and interesting asiProfessor 
Perry, nor so amusing as Professor Oliver Lodge, in their 
admirable text-books on the same subject, but he provides 
numerous illustrations and examples, both worked out 
in full and collected at the end of the chapters. 

By Chas. T. Whitmell, Colour : an Elementary Treatise. 
Cardiff : B.Sc., F.G.S., M.A. 8vo, 233 pp., 4s. 

W. Lewis, 22, Duke Street. 1888. 

It would be useless to enlarge on the importance of 
“ colour” as a subject deserving attention, since we have 
continual evidence of the benefits derived from it, either 
in the way of enjoyment obtained by seeing the beauti- 
ful variations of colour in Nature and in the artistic re- 
productions of them, or in the form of comfort in the 
agreeable effects produced by the colours introduced for 
the adornment of our homes, or when it is found in its 
many useful applications. Although some are satisfied 
with the mere sensations produced by colour, others, of 
a wisely more inquiring mind, want to know whence 
arise these sensations. What is colour? Why 
is it produced? and where does it come from? 
To these latter the present volnme will specially 
recommend itself. This treatise differs from _pre- 
vious treatises on the same subject in following a 
definite scheme of treatment. The subject-matter is 
divided roughly into scientific and artistic divisions. In 
the first of these we find the following points discussed 
in the order given: nature of colour, production of 
colour, constants of colour, mixture of colour, results of 
mixing colours, complementary colours, theory of colour, 
colour blindness, and systematic classification of colour. 
The second division includes description of some 
colovrs and pigments, colour combinations, small interval 

_and gradation, colour harmonies, and finally painting and 
decorative art ; whilst in an appendix colour photometry 
and some other points are treated. Many of the most 
valuable scientific contributions, such as the work of 
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Lord Rayleigh (pp. 36, 60, 86, 90, 107, etc.), of Koenigs 
(p. 121 ef seg.), etc., etc., are set before the reader more 
fully than in previous books on colour ; whilst Captain 
Abney’s and Major-General Festing’s results (p. 235) 
appear tor the first time in a book of this kind. Many 
descriptions of experiments are given fully, so as to allow 
of their being repeated by the reader. This is a great 
advantage, for, as the author says, “matters which may 
appear dry and difficult to understand in reading will be 
found to wear quite a new aspect when tested by ex- 
periment.” In spite of the copious table of contents, we 
think an alphabetical index would be a useful addition. 

Macaws, Cockatoos, Parakeets, and Parrots. By the late 
Sir T. D. Lander, Bart., F.R.S.E., and Captain 
Thomas Brown, F.L.S. With Chapters on Diseases 
and Cages, from Dr. Karl Russ. Illustrated with 
Forty Engravings by Joseph B. Kidd, Member of the 
Scottish Academy of Painting, Sculpture and Archi- 
tecture. London: Dean and Son. 

This little book opens with an account of the “ physical 
characters of parrots,” in which we find no little repeti- 
tion, sometimes with variations. Thus we read in one 
paragraph that the birds only lay three or four eggs at a 
time, whilst on the succeeding page we are told that the 
number of eggs hatched at a time varies from three to 
six, The eggs are said, in one place, to be “equally 
obtuse at both ends.” But then follows the information 
that the eggs are “of the shape of a pear, slightly 
flattened at the broad end.” The anecdote that “ Scaliger 
saw one that performed the dance of the Savoyards, at 
the same time that it repeated their song,” occurs twice, 
on page 17 and again at page 31. Such blemishes should 
be eliminated in the very probable case of a second 
edition. 

It seems to us that the authors form much too low an 
estimate of the intelligence of parrots. It is easy to say, 
as do many writers, that their speech is “ mere imita- 
tion.” So is that of a young child. We have observed 
instances of parrots connecting their remarks with appro- 
priate facts or events, and never uttering them under any 
other circumstances. Thus our own parrot, on seeing 
water drawn from a tap, has called out, ‘‘ Water, water ! 
Polly wants!” and has drunk eagerly on some being 
offered her. This speech has never been taught her, 
and it is never uttered on any other occasion. If any 
one comes into the kitchen with a basket or a parcel, she 
generally says, “(What oo got?” Now, the bird in 
question is by no means exceptionally clever, and has 
never undergone any formal instruction. We by no 
means contend that parrots analyse the sentences 
they utter, no more than do your children. But we 
submit that they very frequently understand some par- 
ticular phrase as a whole, and use it accordingly. We 
must remember that the parrot has no hereditary apti- 
tudes to fall back upon. What would be the result if a 
pair of clever parrots were matched and their young 
brought up in human society, in a suitable climate, and 
under kind treatment, is an unsolved but highly interest- 
ing question. 

The practical portion of this work is much better than 
the theoretical part. We are glad to see it formally 
admitted, contrary to the notion of many bird-fanciers, 
that parrots do drink and require a supply of water. The 
remarks on the diet and general treatment of parrots are 
valuable, and will save much misery to the birds, and 
disappointment to their owners. 
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Abstracts 

of Wapers, Lectures, etc, 

GEOLOGICAL SOCIETY. 
At the meeting on November 21st, Mr. W. T. Blanford, 
LL.D., F.R.S., President, in the chair, W. Whitaker, Esq., 
B.A., F.R.S., F.G.S., who exhibited a series of specimens 
from the deep boring at Streatham, made some remarks 
upon the results obtained, of which the following is an 
abstract :— 

After passing through 10 feet of gravel, etc., 153 of 
London clay, 884 of Lower London Tertiaries, 623 of 
chalk (the least thickness in any of the deep borings in 
and near London), 284 of upper greensand, and 1884 of 
gault, at the depth of 10814 feet, hard limestone, mostly 
with rather large oolitic grains, was met with. This, 
with alternations of a finer character, sandy and clayey, 

_lasted for only 384 feet, being much less than the thick- 
ness of the Jurassic beds, either at Richmond or at 
Meux’s boring. The general character of the cores 
showed a likeness to the forest marble, and the occurrence 
of Ostrea acuminata agreed therewith, 

At the depth of 1,120 feet the tools entered a set ot 
beds of much the same character as those that had been 
found beneath Jurassic beds at Richmond, and beneath 
gault at Kentish Town and at Crossness. The softer 
and more clayey components were not brought up; the 
harder consist of fine-grained compact sandstones, 
greenish-grey, sometimes with purplish mottlings or 
bandings, and here and there wholly ot a dull reddish 
tint. With these there occur hard, clayey, and some- 
what sandy beds, which are not calcareous, whilst most 
of the sandstones are. Thin veins of calcite are some- 
times to be seen, and at others small concretionary cal- 
careous nodules; but no trace of a fossil has been 
found. 

The bedding is shown, both by the bands ot colour, 
and by the tendency of the stone to fracture, to vary 
generally from about 20° to 30°. 

In the absence of evidence it is hard to say what these 
beds are, and the possibilities of their age seem to range 
from Trias to Devonian. It is to be hoped that this 
question may be solved, as on it depends that of the 
possibility of the presence of coal-measures in the district ; 
and Messrs. Docwra, the contractors of the works, have 
with great liberality undertaken to continue the boring- 
operations at their own expense for at least another 
week, 

Details of the section will be given in a forthcoming 
Geological Survey Memoir, in which, moreover, the 
subject of the old rocks under London will be treated 
somewhat fully. 

The President inquired how much had been accom- 
plished during the last week. 

Professor Judd had not much toadd to Mr. Whitaker’s 
statement. He noticed a great similarity in character to 
the rocks of the Richmond boring; but at Streatham 
the mesozoic beds were thinner. If an appeal was made 
to the scientific world, it should be done at once; it 
would be difficult to ask for assistance if the present 
character of the work was maintained. 

Mr. Whitaker said that, under favourable circum- 
stances, 30 feet a week could be accomplished. He had 
not much hope of a change in the character of the rocks. 

The following communications were read :— 
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“Notes on the Remains and Affinities of five Genera 
of Mesozoic Reptiles.” By R. Lydekker, Esq., B.A., 
F.G.S. This paper was divided into five sections. In 
the first the author described the dorsal vertebra of a 

small Dinosaur from the Cambridge greensand, which 
he regarded as probably identical with the genus 
Syngonosaurus, Seeley. Reasons were then given for 
regarding this form as being a member of the 
Scelidosauridz, stress being laid on the absence of a 
costal facet on the centrum. 

The second section described on axis vertebra from 
the Wealden of the Isle of Wight, which is evidently 
Dinosaurian, and may possibly belong to Megalosaurus. 

In the third section the femur of a small Iguanodont 
from the Oxford clay, in the possession of A. R. 
Leeds, Esq., was described. 

The imperfect skeleton ot a Sauropterygian from 
the Oxford Clay near Bedford, which formed the 
subject of a previous communication, was redescribed. 
Thisspecimnen was identified with Plesiosaurus philarchus, 
Seeley, which it was proposed to refer to a new genus 
under the name of Peloneustus. 

The paper concluded with a notice of the affinities of 
the Crocodilian genus Geosaurus. This form was shown 
to be closely allied to Metriorhynchus, both being charac- 
terised by the absence of dermal scutes and the presence 
of bony plates in the sclerotic. It was also shown that 
some of the species of Cricosaurus belong to the former 
genus ; while there appear to be no grounds by which 
Dacosaurus (Plesiosuchus) can be separated from the 
same level. 

“Notes on the Radiolaria of the London Clay.” 
W..H. Shrubsole, Esq., F.G.S. 

Microscopical examination of the London Clay of 
Sheppey and elsewhere has afforded proof of the exist- 
ence of a Diatomaceous zone near the base of the forma- 
tion. The formation of a well for the Queenborough 
Cement Company in 1885 was the means of furnishing a 
laminated clay with glittering patches of Diatoms from 
a depth of 225 feet. In this were also found fairly good 
Pyritized specimens of Radiolaria, some of which were 
submitted to Prof. Ernst Hackel, who found a large 
number of fragments of Tertiary Radiolaria, but few well- 
preserved specimens appertaining to the families Sphe- 
roidea, Discoidea, and Cyrtoidea, and apparently identical 
with those described from the Tertiary Tripoli beds of 
Grotte. No new species occurred among the recognised 
forms. 

Sketches made by Mr. A. L. Hammond were also 
submitted to Prof. Hackel, who stated that these forms 
were not identical with any known species, recent or 
fossil. 

The Author described the following new species :— 
Cornutella Hammond, Spongodiscus asper, and Mono- 
sphera tohapica. 

The specimens were preserved in iron-pyrites. 
Some tetractinellid sponge-spicules from the washings 

were recognised by Professor Sollas. 

By 

The President observed that the particular advantage 
of a paper like the present is that it shows the value of 
searching. He doubted the advisability of coining new 
names. 

Dr. Hinde asked whether the Radiolaria were uni- 
formly pyritised; also whether the sponge-spicules had 
undergone a similar change. 

Prof. T. Rupert Jones commented on the rarity of 
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fossil Radiolaria. Some few have been found in the 
chalk. Their pyritisation would tend to their ready 
destruction. 

The Author, in reply, said that he was not anxious 
to apply new names. He was doubtful whether any 
silica remained in the sponge-spicules or the Radiolaria, 
although some has been detected in the Diatoms. 

“Description of a New Species of Clupea (C. vectensis) 
from Oligocene Strata in the Isle of Wight.” By E. T. 
Newton, Esq., F.G.S. 

A number of small fishes found by Mr. G. W. Cole- 
nutt, of Ryde, during his investigations of the Oligocene 
strata of the Isle of Wight, in beds belonging to the 
“ Osborne Series,” were described as belonging to a new 
species of C/ugea. The specimens vary in length from 
twenty to nearly sixty millim. In all of them the head 
in much broken ; but the rest of the body is beautifully 
preserved, showing most distinctly the vertebral column, 
ribs, fins, tail, and ventral spines. The single dorsal fin 
has its front rays about midway between the tip of the 
snout and the base of the tail, the ventral fins being 
immediately under the front of the dorsal and about mid- 
way between the pectoral and anal fins. The anal fin 
commences about halfway between the ventral fins and 
the base of the tail, occupying about two-thirds of that 
distance, and the tail is deeply forked. The scales are 
thin and in most cases much broken; while the ventral 
region of the body is armed with a row of strong spines. 
The spinal column contains about forty vertebrae, of 
which fourteen or fifteen are caudal. The bones of the 
head are mostly broken, but those of which the outline 
can be traced agree with the corresponding parts of the 
sprat. 

These fishes are referred to the genus C/upea; but al- 
though very closely allied to the common herring and 
sprat, the relative positions of the dorsal and ventral fins, 
as well as the number of vertebre, prevent their being 
placed in any known species either recent or fossil, and 
they are therefore regarded as a new form, and named 
Clupea vectensis. 
The President was not surprised at the discovery of a 

Clupea in freshwater beds. 
Mr. Whitaker had suggested that the discoverer 

should send the specimens to Mr. Newton, and con- 
gratulated himself upon the result. It was another 
case of the advantage of having good local observers. 

Mr. A. Smith Woodward thought he could distinguish 
a series of small dorsal scutes in some specimens, and 
inquired as to the Author’s interpretation of the appear- 
ances. Most of the Eocene Clupeoids of the United 
States exhibited such scutes, and formed the genus 
Diplomystus, Cope. If the British fossil proved to be of 
the same type, the fact would be specially interesting, 
for, in the Old World, Diplomystus had hitherto been 
detected only at Mt. Lebanon. 

The Author thanked the speakers for their remarks. 
Whether or not any dorsal scutes occurred was uncertain ; 
in some there seemed to be roughening. He thought 
it better to leave the specimens in the genus C/upea. 

THE INSTITUTION OF CIVIL ENGINEERS. 
At the meeting on the 4th of December, the President, 
Sir George B, Bruce, being in the chair, the paper read 
was on “ The Influence of Chemical Composition on the 
Strength of Bessemer Steel Tires,” by Mr. J. Oliver 
Arnold, F.C.S. 

The author observed that there was a growing ten- 
dency amongst engineers to specify for tires steel pos- 
sessing a high resistance to tension, This was conducive 
to economy in wear; but it was doubtful whether such 
material was not more liable to sudden fracture than a 
more ductile, if less durable, steel. The chemical com- 
‘position necessary to obtain high-tensile strain, together 
with high elongation, was such as to render steel liable 
to molecular changes, which doubtless produced disas- 
trous results. The author submitted the data upon 
which he based this conclusion. The question was 
rendered intricate by the fact that steel was a complex 
body, and that the influences of its elements upon each 
other, with reference to physical effect, had hitherto 
defied all attempts to reduce them to formulas; also by 
the difficulty of insuring in pieces of steel, identical in 
composition, a uniform and constant molecular structure. 

In conclusion, the author said: It was worthy of 
remark that the elongation obtained on a 2-inch test- 
piece, marked at eight equal intervals, in order to ascer- 
tain the distribution of the elongation, showed that this 
was less in those parts distant from lines of fracture. 
The engineer held that a certain resistance to rupture 
under a falling weight, together with certain results 
obtained on the tensile testing machine, formed a cri- 
terion of the capacity of tires to meet strains when at 
work. This, though true in the majority of cases, had 
never been exhaustively proved. When the fracture 
of an axle or a tire led to some fatal disaster, the 
engineer was to some extent called before the bar of 
public opinion to account for the accident. In such 
cases, his explanation, that the breakage was due to an 
“ original but invisible flaw,’ had become proverbial. 
An analysis and a tensile-test of the broken article had 
been made, and the results obtained had thrown no 
light on the matter. But the important question with 
regard to the mechanical test arose —Was the test-piece 
planed from the immediate vicinity of the fracture ? 
The author had obtained data which proved that in- 
jurious molecular change might be very local. Return- 
ing to the question as to how far the tests to which 
tires were subjected before leaving the makers’ works 
indicated their fitness to meet strains and vibrations, he 
suggested an investigation upon the following lines: At 
the works let tires be selected from groups, made from 
the same blows, each group being marked with a dis- 
tinctive stamp. Let representative tires from each 
group be subjected to exhaustive chemical and mechani- 
cal tests, Let the exact mechanical treatment from ingot 
to finished wheel be faithfully recorded. When the life 
of one of these tires was finished, either from breakage 
or in the natural course, let the chemical and the 
mechanical tests be repeated. Such a series of tests 
would indicate whether the influences, encountered by 
a tire, were such as to bring about molecular change. 
They would also show the chemical composition, and 
the mechanical treatment, most conducive to injurious 

| molecular rearrangement, and those most likely to retain 
a permanently tough molecular structure. Finally, the 
author referred to the hardening of steel generally, and 
the effects of molecular changes of steel. 

SOCIETY OF ENGINEERS. 
AT a meeting on 3rd December, 1888, Mr. A. T. Wal- 
misley, President, in the chair,a paper was read on 
“High Pressure Steam and Steam Engine Efficiency,” 
by Mr. W. Worby Beaumont, M.Inst.C.E. 
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In the first part of the paper attention was again 
called to the misleading results of the common ap- 
plication of the theory of the perfect engine as a basis 
for an index to the comparative efficiency of actual 
engines, working under different conditions and with 
different pressures. Examples of the reasoning based 
upon this interpretation of the ‘‘Carnot ” theorem,” 
or this application of the “Carnot” ratio, were given 
as showing that it had been common to suppose that 
the useful limit to steam pressure would be reached 
at about 200 lbs. or below it. Reasons for expecting 
very large increase in available work as due td the in- 
crease of pressures up to at least 300 lbs. were given 
with figures showing the extra work available per extra 
unit of heat used. 

In dealing with the steam engine as a heat engine, 
it was argued that considerations relative to the boiler 
as the producer of the steam and as the receiver of the 
hot water rejected by the engine are irrelevant; and, 
further, that no part of the history of the steam used 
should be included other than that part which begins 
with the admission of the steam into the cylinder and 
ends with its emission therefrom. 

In estimating the quantity of steam required to per- 
form a given quantity of work, the steam necessary to 
fill the cylinder at the pressure shown by indicator 
diagrams was not credited with providing any of the 
heat necessary for the performance of the work, except- 
ing only the units of heat represented by the difference 
between the total heat of the steam at the initial and 
at the terminal pressures. In a non-expansive engine 
the whole of the heat equivalent of the work done would 
have, according to the paper, to be supplied in addition 
to that represented by the volume of steam required to 
fill the cylinder. 

This heat was assumed to be supplied by initial 
condensation, and an object of the paper was to show 
that the performance of work alone demands sufficient 
heat to account (with the exception of some very small 
losses) for the whole of the observed initial cylinder 
condensation. 

Proceeding on this thesis it was argued that cylinder 
condensation apart from this is a very small quantity 
in the best actual engines, and that it consists mainly 
in loss of heat by evaporation during exhaust, and of 
slight losses due to radiation and conduction, and to 
clearance space not filled at initial pressure by com- 
pression. 

From this it was concluded— 
1. That as small a portion ot the cylinder capacity as 

possible should be subject to exhaust influences. 
2. That it follows from 1 that multiple stage expansion 

is necessary with the high pressures that are advisable, 
and that high speeds of rotation ought to be attended 
with economy. 

BELFAST NATURAL HISTORY AND PHILO- 
SOPHICAL SOCIETY. 

At a meeting held on Tuesday, Dec 4th, a lecture en- 
titled ‘‘Soap Bubbles” was delivered by Mr. John 
Brown. : 

Professor Letts (the President) occupied the chair. 
The lecturer said—The record of men of science who 
have devoted attention to the phenomena connected with 
soap bubbles is a pretty large one, and includes such 
men as the celebrated Robert Boyle (who, in 1663, 
examined and ‘tried to account for the colours of the 

bubble), Sir Isaac Newton, Hooke, Young, Leidenfrost, 
Brewster, Draper, Sir Wm. Thomson, and many others, 
as well as the great French physicist, Plateau, whose 
researches have a sadly pathetic interest, since he was 
in the midst of them attacked by a disease which deprived 
him of sight, and it was only with “that inner eye which 
no calamity could darken ” that he continued to investi- 
gate these beautiful phenomena as their colours and 
forms were described to him by his two faithful friends 
and assistants, Duprez and Donny. The soap bubble 
is of interest, first, on account of the peculiarities of its 
own structure, its forms, its durability, and its colour ; 
and, secondly, as an experimental tool for the investiga- 
tion of other physical phenomena. The round form of a 
free bubble is due to the interaction of the air pressure 
inside it and the surface tension or elasticity of the liquid 
film. Both being equal all over the surface, it can be 
shown how no other figure could satisfy the conditions. 
The elasticity of the film is illustrated by hanging a 
bubble to a fixed wire ring and hanging to the bubble a 
second ring with a small weight attached. On allowing 
the air to escape by breaking the film inside the fixed 
ring the shrinking up of the film lifts the weight up to 
the upper ring. The colours of the bubble were for a 
long time a great puzzle to the early investigators, but 
since the discovery of the undulatory theory of light a 
satisfactory explanation of them has been found. They 
belong to a class of phenomena known as “ colours of 
thin plates,” and are caused by the “interference ” of the 
light waves, reflected from the outer surface ot the film 
with those reflected from the inner surface through the 
thickness of the film. The effect is to destroy some one 
colour in the light, leaving its complementary colour un- 
balanced, and therefore visibly tinting the otherwise 
white light. The matter is very clearly explained in 
Tyndall’s charming book, “Lectures on Light.” The 
colours are very well seen on a flat soap film attached to 
a ring of wire, or in a bubble partly filled by smoke, as 
was observed by Leidenfrost in the last century He 
compares the resulting effect to a brilliant star, and then 
he moralises quaintly, “‘ But all this glory vanishes the 
moment the bubble bursts; the fetid smoke which 
escapes shows with what filth it was filled, and so offers 
us a Striking picture of the gilded miseries of hu- 
manity.” The well-known fact that two bubbles may 
be pressed together without coalescing is well illustrated 
by blowing one bubble inside another one hanging on a 
wire ring. The outer one must have either a drop of 
liquid or a wire ring hung to its under part, so as the 
thick under part of the inner one does not touch it; 
otherwise they will coalesce: or if the inner one be 
filled with coal gas it rises to the top of the outer one, 
which answers the same purpose. When the ring on 
which the outer one is fixed is very light and small the 
whole combination rises in the air, the inner bubble 
representing the bag of gas, the outer one the net, and 
the ring the car of the miniature balloon. As an ex- 
perimental tool the bubble may be used to illustrate the 
diffusion of gases, a phenomenon examined and investi- 
gated by Graham, who, like other great pioneers of 
science, attacked the most abstruse problems with the 
simplest possible apparatus. It has been stated that his 
entire laboratory for his diffuson experiments was con- 
tained on an old tea tray, and consisted of a few glass 
tubes, phials, and tobacco-pipe stems, and some plaster 
of Paris. After all, as in the case of the astronomical 
telescope, it is the man at the small end that is of most 
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importance. If an air bubble be placed in ether vapour 
for a few seconds, the vapour diffuses into the bubble in 
sufficient quantity to cause it to explode with a consider- 
able burst of flame when taken out and applied to a light. 
The magnetic qualities of gases are conveniently studied 
when these are enclosed in bubbles. Although outside 
the domain of bubbles proper, one or two illustrations 
may be given of the beautiful geometrical forms produced 
by Plateau on wire frames after immersion in soap solu- 
tion. A cubical frame shows an arrangement of one 
rectangular film in the middle joined to the corners by 
twelve trapezoidal films. A triangular prism gives a 
set of nine plane films, and a helix of wire gives a very 
pretty screw-shaped film. A frame consisting of three 
rings fixed to a centre forms a circular trough of soap 
films, round which bubbles may be rolled as the ball on 
a roulette table. The greater part of these experiments 
have been devised by Mr. C. V. Boys, F.R.S., of South 
Kensington Science Schools, and are described in a recent 
number of the Philosophical Magazine, where also he 
gives the ingredients of the solution used in forming the 
bubbles. Some are from other authors, and others have 
been devised specially for this evening. In conclusion, 
it may be asked cui bono—what is the good of it all? 
The seeker after knowledge asks no further result or 
reward than the pleasure of attaining definite knowledge. 
As the artist loves beauty, and will create beautiful forms 
for the mere love of his art, so the philosopher finds his 
keen pleasure in acquiring and setting in order new 
forms of knowledge. Thereis a keen delight in a new 
successful original experiment that belongs to few other 
enjoyments—in seeing for the first time that Nature has 
at length truly answered the question so often put in so 
many varied and doubtless imperfect forms before; a 
delight enhanced by the feeling that, having asked aright, 
we have been answered truly, for— 

Nature never did betray 
The heart that loved her. 

ROYAL ACADEMY OF SCIENCES, AMSTERDAM. 

Art the meeting of the section of Physical Sciences on 
Saturday, 24th November, 1888, M. Hugo de Vries read | 
a paper “On the Pangenesis of Darwin,” urging that 
Darwin’s doctrine presents a great many more data for 
the explanation of various phenomena on the domain of 
heredity than the doctrine of Weisman. The author 
especially demonstrated that the hypothesis of the trans- 
port of gemmules may be rejected without endangering 
the validity of the arguments in that hypothesis, which 
would connect the separate properties of any organism 
with some definite species of particles of living matter. 
He also pointed out that the theory expounded subse- 
quently to Darwin, according to which the nucleus of the 
germ-cell must be the seat of heredity, is in accordance 
with the import of the last-mentioned hypothesis, 

M. Martin demonstrated that the lower jaw found in 
the year 1823 when digging the canal called Zuid 
Willemsvaart, in the Kaberg, near Maestricht, and 
hitherto regarded as the remains of a so-called fossil or 
diluvial human being, was not found in the geological 
formation which harbours such remains, but in another 
of more recent date, so that the importance of this jaw— 
traced back by the author after a long and painful search 
in the anatomical cabinet of the Leyden University—can 
no longer be maintained. 

M. Martin further stated that he discovered .recently 
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in a parcel of fossils collected by the mining engineer, 
J. A. Hooze, in Martapoera, some characteristic fossils 
from the chalk formation, and especially rudists; so that 
it is positively ascertained that in the South-Eastern 
parts of Borneo there exists a chalk formation, as was 
formerly supposed by Geinitz. 

Victoria InstiTuTE.—At a meeting held on December 
3rd, a lecture was delivered by the Rev. H. G. Tomkins 
on Biblical Ethnology, illustrated by means of a lantern 
with transparent photographs, which had been taken from 
the monuments themselves, and many of them from 
those discovered not more than a year ago at Bubastis 
and elsewhere. The photographs brought out the 
ethnographic distinctions between Egyptians, Assyrians, 
Israelites, Syrians, &c., with great clearness. The ac- 
curacy of the Egyptian sculptors may be attested by 
the fact that, although there are more figures of Rameses 
II. than of any other monarch, yet there is never any 
difficulty in deciding as to whom they are intended to 
represent. It is startling also to see on those ancient 
monuments, drawings and sculptures of Hebrew faces, 
of which we may find exact counterparts in the streets 
of London to-day. 

CAMBRIDGE ANTIQUARIAN SociETY.—At the meeting on 
Monday, the 19th of November, Professor A. Macalister, 
M.D., F.R.S. (President) in the chair, the President 
exhibited and described a fragment of an Egyptian 
Stele belonging to Mr. Dodgson, of Ashton-under-Lyne. 
Professor J. H. Middleton made some remarks upon an 
altar-cloth from Lyng church, near Norwich, lent by 
the Rector, the Rev. C. Jex-Blake. Mr. Gadow made a 
few remarks upon an early Christian inscription found 
at Mertola, in Portugal, which had been kindly presented 
to the Society by Mr. T. M. Warden, an official of the 
Minade Sao Domingos, South Portugal. 

SHEFFIELD MicroscopicaL Sociery.—The first of a 
series of “students’ nights” in connection with this 
society was commenced on November 23rd, when Mr. 
W. Jenkinson explained the construction of the micro- 
scope, giving a tull description and the uses of the 
various parts. Mr. G. A. Grierson gave a practical 
demonstration in botanical section cutting and mounting. 

EpinBurRGH ASSOCIATION OF SCIENCE AND Arts.—The 
meeting was held on November tgth, Mr. J. M. Turn- 
bull, President, in the chair. A paper on “The Prin- 
ciples of Ventilation” was read by Mr. A. D. Mackenzie. 
The lecturer first referred to the ventilation of buildings 
as not receiving the importance it deserved ; it was too 
often an after-thought, considered only when the build- 
ing was nearing completion, and therefore almost impos- 
sible to be effectually carried out. Dealing next with 
the proportions of the different gases necessary to sup- 
port life, the lecturer said ventilation consisted largely 
of a process of dilution, a mixing more or less of the 
good air with the bad, and the reason of such a large 
supply of air being required was that they could not get 
the foul air away without more or less pollution of the 
new air. About 3,000 feet per hour of fresh air was 
estimated to be required for each individual, and that 
quantity was so large that it was almost impossible to 
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provide for it in churches and halls. He was of opinion, 
however, that that quantity was far more than was neces- 
sary with any reasonably effective ventilation. He then 
stated the principles to be followed to ensure the proper 
ventilation of aroom, and referred to the plan adopted 
in schools and other buildings of introducing fresh air 
all round the room, about six or eight feet up, and letting 
the foul air out at an opening near the floor, as an entirely 
erroneous principle; and one which ought to be con- 
demned. It seemed to him that to secure a perfect 
system of ventilation the fresh air should be introduced 
as near the floor as possible, through as short a channel 
as possible, and should strike against some obstacle so 
as to break up the current. The obstacle should be a 
heating agent of some kind, as in our climate it was 
absolutely impossible to have effective ventilation at all 
seasons without means of heating the incoming air. The 
object of his paper was not to discuss the relative 
merits of the various systems, but if the principles were 
understood the details might be varied in any way to 
suit local peculiarities. 

— SSS 

FLINTS.* 
PROEESSOe JUDD said that in the previous 

lectures they had studied the facts which were 
taught them concerning flints— first by means of experi- 
ments, and they had seen that by such experiments they 
learned first the chemical constitution o1 flint, and 
secondly the physical properties presented by the sub- 
stance; and in the second place they had tried to learn 
what was taught them concerning flints by observation, 
especially as to the mode of occurrence of this 
substance. That night he proposed that they should 
consider what the microscope taught them concerning 
flints. He must point out at the outset that the micro- 
scope was not, as many persons imagined, simply a toy 
to be played with, and that everybody who bought a 
microscope was of necessity a microscopist. Nobody 
going to a shop and buying a violin fancies he thereby 
becomes a violinist, even though the violin happens 
to be a Stradavarius, or other exceptionally good 
instrument. But somehow it had come to be thought that 
all that it is necessary for a man to be a microscopist is to 
buy a microscope, and if he buys a very expensive and a 
good one he is necessarily a very good microscopist. 
Such, however, was not the case. The results obtained 
by the aid of the microscope depend to a certain extent 
on the instrument, more cou!d be done with a good, in- 
strument than witha bad one; but much more depended 
upon the eye that was placed behind the instrument, and 
still more on what happened to lie behind the eye. A 
good microscopist would do a great deal more with a bad 
microscope than a man who had not studied the use of 
the instrument at all would with the best instrument 
that was ever fashioned. That night he would only 
just call their attention to the nature of the instrument 
he was going to endeavour to employ that evening. The 
microscope he was now speaking of—the compound 
microscope, which was the form of instrument with 
which most of the important researches were made— 
consisted of a number of pieces of apparatus joined to- 
gether, but he would only call attention to the essential 
parts. First, there were some lenses called the objective, 
or the object-glass, and upon the nature of those lenses 

* Fourth Lecture to Working Men at the Royal School of Mines. 
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the degree of magnification depended. There were ob- 
jectives which would magnify only ten, or fifteen, or 
twenty times with the ordinary eye-piece, and others 
which would magnify many thousands of times. 
At the other end of the instrument they had another 
arrangement of lenses, constituting the eye-piece of the 
instrument. Now, attached to that particular instrument 
they had two other portions, which constituted the 
apparatus he had already spoken of as the polariscope. 
He had called their attention to the fact that they had 
two boxes, one below, and the other above the instru- 
ment, containing two transparent prisms of Iceland 
spar which polarised the light; and he had shown them 
that although there was nothing but a transparent body 
between the eye and the light of the microscope, vet 
when those prisms were turned in a particular position 
no light passed through unless a crystallised substance 
was placed upon the stage of the microscope, in which 
case they got coloured light, which varied with the nature 
of the crystallised substance used. Now, having called 
those facts to their remembrance, he would point out 
that they had a microscope arranged in a somewhat 
different form from the microscope which was upon the 
table, which could only be used by one person at a time. 
If he wished to study flints for himself he should not ask for 
a better instrument than that onthe table,but unfortunately 
he could only use it himself or ask others to come round 
one at a time to use it. In order to get over that diffi- 
culty he would endeavour to throw pictures of what was 
seen under a microscope on to ascreen. The way to 
throw those pictures on a screen was to get an exceed- 
ingly powerful light, and to pass that light through the 
objective, and by means of lenses in front of the 
eye-piece, to form images on the screen. The great 
difficulty, however, was that this objective, especially if 
it magnified greatly, was ot very small diameter, and 
the light used must go through a very minute aperture, 
and it was afterwards spread out by the lens on to a 
large surface. Now, in orde: to get sufficient light to 
show objects in a room of that size it was necessary to 
have a most powerful light, and for that purpose he used 
the form of electric light, which gave them very good 
results. It was worked, like the electric lights used for 
illuminating the adjoining museum, from a dynamo. 
Everything depended upon the light being suffi- 
ciently bright to retain a sufficient light when spread 
over a very considerable area. He had hoped he should 
be able to show them some things with tolerably high 
powers ; but unfortunately the instrument had gone back 
to the maker, and he had retained it until the last moment, 
and even now he had sent it back without making those 
alterations which were specially demanded. He would, 
however, he hoped, be able to show them a sufficient 
number of objects with a moderate power, a power of 
magnifying something like thirty-five times or forty 
times ; that was, every object would be magnified, as 
seen in the first instance, thirty or forty times their 
length and breadth. He hoped they would be able to see 
most of the points that he had called their attention to. 
Now, the question might arise, how should they examine 
flint with the microscope? If he put flint under the 
microscope they would see very little of it. Flint, how- 
ever, was a translucent object, and if they took a hammer 
and struck it they might get off flakes so thin that light 
would pass through them. Moreover he had pointed 
out to them that flints, like some other forms of silica, 
could absorb liquids, and if it was placed in oil they 
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could make the flint very much more transparent than 
it would otherwise be. But for most purposes it was 
desirable to make a thin slice or section of the flint, and this 
was done by avery simple contrivance. If we take a piece 
of glass, and having broken off a convenient piece of flint, 
one side was ground down flat and smooth on some 
powder, like emery or other grinding material. Having 
done that, the smooth side of the piece of flint was stuck 
on a piece of glass and then turned over, and the other 
side of the flint ground until nearly all of it was ground 
away, and there was nothing left but a thin film of 
the rock, of which they wished to take the sec- 
tion. In practice, by using a lapidary’s wheel 
they might shorten the task. He would now see 
if it was possible to show some facts about the 
microscopic structure of flint which would aid them in 
reasoning concerning the nature of the origin of flint. 
He would first endeavour to show some sections of 
chalk, a substance in which, as they learned in the last 
lecture, flint was always found. [Sections of chalk ex- 
hibited.] Sometimes, when the sections did not give 
them the information they desired, they might see what 
was the nature of the chalk by washing it with a stiff 
brush, when they could separate the number of minute 
shells of which it was made up, and study them in- 
dividually. On the screen were shown a number of 
straight, wedge-shaped fragments, and there were a 
number of rounded bodies which had the forms ef 
shells. He would endeavour to show them what 
was the nature of the globigerina-ooze which re- 
sembled chalk. Most of them could see it had those 
peculiar forms of shells that he exhibited to them the 
other day. There were a number of globular bodies 
united together, making up these shells. The darkness 
of those objects was due to the fact that the specimen ex- 
hibited was fresh ooze from the bottom of the Atlantic, 
and the dried-up bodies of the animals were in the shells. 
[Lantern slide : showing shells of great variety of forms. | 
When the sections of the chalk were carefully examined 
by the aid of the microscope, all the objects were found 
which were found in the mud at the bottom of the At- 
lantic, [Picture of objects taken from surface of water 
during Challenger Expedition.| Many of them were 
soft-bodied creatures which left no trace behind them, 
but the shells dropped to the bottom of the ocean, and 
formed the mud of which he had spoken. Now he must 
call their attention to the fact that there was one con- 
siderable difference between globigerina ooze and chalk. 
Hitherto he had dwelt on the close resemblance there 
was between globigerina ooze and chalk. Globigerina ooze 
differed from the chalk, however, in the fact that when they 
dissolved the chalk in an acid, such as vinegar, they got 
very little residue, and that residue seldom presented 
any definite forms. Here and there was found a trace of 
some wonderful structure composed of the substance 
silica, which was not dissolved by ordinary acids, but 
generally there were no traces of such organisms; but 
if they dissolved most kinds of globigerina ooze in acid, 
there was left behind a considerable number of skeleton 
organisms composed of the unsoluble substance silica, 
and these siliceous organisms composed of silica be- 
longed to three sorts of organisms : first the plant known 
as diatoms or diatomacez; secondly, animals called 
radiolarians ; and thirdly, the spicules found in the 
sponges. Those sponges, like Venus’s flower-basket, had 
skeletons made up of silica. In the diagram they had 
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of structures which existed among those three forms of 
life—diatoms, which were plants; radiolarians and 
siliceous sponges, which were animals. [Specimens shown 
by lantern of siliceous organisms which exist in the ooze 
at the bottom of the Atlantic Ocean, but which were not 
found in chalk.] This was a very beautiful object, and 
that which looked like vegetable was an accumulated 
series of organisms which he had spoken of as diatomacze 
and they required a very powerful microscope to under 
stand them. |Further lantern slides of a white powdery 
material, formerly largely dug for making dynamite, 
because it absorbed the nitroglycerine better than any 
other substance which had been tried werethen exhi- 
bited. [Specimens were shown of material dredged 
by Challenger from the bottom of the Antarctic 
and South Pacific Oceans. Also specimens of radio- 
larians; and the lecturer spoke of the wonderful 
diversity of form and size they represented,| This was 
material dredged from the bottom of the Atlantic, but in 
many cases rocks were found made up entirely of these 
organisms. A work on the subject of these radio- 
larianshad been published by Prof. Haeckel, of Jena, 
in which he described 4,000 forms, and said that he had 
far from exhausted all those brought home by the 
Challenger Expedition. [Numerous specimens of radiola- 
rians and transparent rods, which were spiculesof sponges, 
wonderful forms presented by siliceous organisms which 
went to build up the spicules of sponges; some formed 
meshes consisting of six branches. These objects were all 
composed of silica.] The next thing which he had to call 
their attention to was that the silica comprising these 
organisms was all in the condition of colloidal silica, and 
there was a test, as he had pointed out, by means of 
which they could distinguish colloidal silica from crystalline 
Silica. Colloidal silica, as they had seen, was remarkable 
for the ease with which it passed into a state of solution, 
and he should be able to show them that in many cases 
these beautiful siliceous organisms, which were com- 
posed of colloidal silica, were easily dissolved. First he 
should endeavour to show by polarised light that those 
objects were composed of colloidal silica; and secondly 
he should endeavour to show that in many cases those 
objects had been dissolved, and were sometimes re- 
deposited ; and that this colloidal silica passed over into 
the crystalline condition. In the first place he would 
endeavour to show them the fact that these objects were 
really composed of colloidal silica, and not of crystalline 
silica. That was shown by the fact that colloidal silica 
did not affect polarised light. Therefore, if they attached 
the polariscope to the microscope, and put the prisms 
in such a position that it stopped off all light, these 
masses of colloidal silica remained dark, whereas if they 
consisted of crystalline silica they would get a coloured 
light. [Specimens of sponge spicule; dissolved globigerina 
ooze, the residue of which, however, did not contain 
any of the beautiful forms of radiolarians or diatoms 
or sponge spicules.| He wanted them to remem- 
ber the fact that silica was, in the rocks they had 
studied, in a state of solution, and that it was frequently 
deposited from a state of solution, sometimes in a 
colloidal condition, and sometimes in a crystalline condi- 
tion. The other limestones of the globe, if dissolved in 
acid, left behind a minute residue, and that residue, if 
examined in the way they examined it now, was seen to 
be composed of a great number of beautiful little crystals 
ef quartz. Theysawnothing of the radiolariansetc. because 

last week they had before them some wonderful varieties | the silica had passed into a state of solution, and been 
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separated and deposited in the form of crystalline quartz. 
[Another example of the way in which silica was de- 
posited in rocks, owing to its being continually in a state of 
solution, was shown by the lantern.] There were a num- 
ber of sand grains which were remarkably opaque, be- 
cause they were covered with iron rust or iron 
oxide; but if they were put into acid the iron rust was 
dissolved, and they got acrystalline form. The sand 
grains were little fragments of quartz crystals, and when 
silica in a state of solution came into contact with them 
the broken crystals were reformed, and thus they had 
that wonderful deposition of silica upon the outside of 
the sand grain. Now he must call their attention to 
certain very interesting facts which resulted from this 
circumstance of silica so constantly being present in a 
state of solution. As silica was almost everywhere 
passing through the rocks in a state of solution, it might 
constantly be deposited in the rocks, and it had 
a wonderful power of replacing other  sub- 
stances, Very frequently the remains of plants and 
animals might be entirely dissolved away, and as por- 
tions of the plant or animal structure were carried away 
in solution, particles of silica were deposited, which took 
the place originally filled by carbonate of lime or other 
substance, which formed part of the animal or vege- 
table structure. That was a form of fossilisation. When 
the materials of the organism were removed and the 
mineral substance deposited in its place, it was said to be 
fossilised, and this particular form was called silicifica- 
tion. Now the wonderful thing was the way in which 
this silicification went on. For example, in trunks of trees 
and vegetable objects every portion of carbon, oxygen, 
and hydrogen which composed the plant tissues might be 
removed particle by particle, and particles ot silica put in 
their place, and this work might be done so perfectly 
that the structure retained its original form and all its 
delicate features. They could imagine it possible that a 
building like that (the Museum of Practical Geology), 
which happened to be built of stone, might have every 
stone taken out and bricks put into their places, and so 
the stone building would be converted into a brick build- 
ing. Or they might have the limestone removed stone by 
stone, and sandstone put in its place. That was what was 
done in silicification, only the bricks were so minute, and 
so-perfectly did Nature do her work, that when they took a 
section and examined it with the microscope, they found 
all the minutest structures reproduced in the silica. [Speci- 
men shown with lantern, of piece of wood which had been 
completely silicified.] Allthe delicate cells and vessels 
were completely reproduced ; and all the foreign sub- 
stances which lay in those cells were reproduced in the 
silica, and if they were to analyse those flints they 
would find only a minute percentage of the original 
elements—the carbon, the hydrogen, the oxygen, and 
the nitrogen. This work of silicification had gone on 
in such a way that as each molecule of the plant-tissue 
had been removed a molecule of silica had taken its 
place, and its whole structure had been reproduced, and 
all its minutest details were produced with the greatest 
accuracy. Not only were plants silicified, but so were 
corals and many other structures. [Specimens of fossils 
building up some of the varieties of chalk were shown. | 
Those fossils originally consisted of calcic carbonate, or 
carbonate of lime. Sometimes a whole mass of chalk 
was converted into silica. [Specimen of mass of chalk 
from Scotland, which was full of organisms exactly like 
those of ordinary chalk, and the whole mass had been 

converted into flint. It was a mass of chalk, in which 
the process of silicification had gone on to the fullest 
extent.] Sometimes those objects had undergone a 
remarkable and considerable change. The colloidal 
silica, of which they were originally formed, had been 
converted into crystalline silica. Now he had to call 
their attention to the fact that when they studied a large 
series of flints they would find that some of those flints 
were most obviously nothing but chalk-mud, which had 
been silicified. All the characters that were seen in 
chalk-mud were found in these particular flints. But 
as they studied flints they would find a wonderful 
change went on in them. They would find that 
the colloidal silica forming the flints had been con- 
verted into crystalline silica; they would find that the 
colloidal silica which had filled up all the interspaces 
between the organisms had in some cases undergone a 
similar change, and that the material had assumed a more 
or less perfectiy crystalline character. Thus in some 
flint they might recognise chalk mud in which perfect 
silicification had taken place; every particle of chalk mud 
had been removed in a State of solution,and colloidal 
silica had been put inits place. From that first stage they 
would trace a perfect series of gradations. They would 
find minute crystals taking the place of original colloidal 
silica, and this crystalline character might go on increasing 
and increasing until at last the whole of the original 
organic structures were completely obliterated, and there 
was nothing but a crystalline appearance. He would 
point out that flints presented too many different ap- 
pearances. Sometimes flints appeared black, or, at 
all events, a dark colour. At other times they ap- 
peared perfectly white. As he pointed out in his last 
lecture, they sometimes found white flint in the interior 
of black flint, and a layer of white flint on the outside. 
Generally they found white flint in the interior, with 
black outside. ; 

If they took a piece of black and a piece of white flint, 
and examined them carefully by means of chemical 
analysis, it would be found that they did not differ in their 
composition. Black and white flint consisted of silica and 
nothing but silica; but the difference between these two 
substances was entirely a difference of aggregation. A 
piece of blotting paper was opaque, but put oil on it and 
itbecametransparent. It was the Same with black or white 
flint. When flints were examined microscopically they 
would find in the white flint a great number of particles 
of silica separated by air, but in the translucent black 
flint colloidal silica had been deposited in the inter- 
spaces, and they got a continuous light. The oil on 
the blotting paper had nearly the same effect upon 
light as the silica has in the interspaces of flint—they 
got a continuous stratum through which the light 
passed freely. [Pictures on screen by aid of lantern 
showing differences which are presented in {flints.] 
He had introduced the last two slides in order to 
bring before them clearly the distinction of the two 
forms of silica, and the fact that one kind of silica was 
constantly found passing into the other kind. They had 
most of them that evening seen on the screen with the 
actual eye or with the eye of faith, a sufficient number 
of these objects to enable them to reason upon them as 
he hoped to do in their next lecture, in which he would 
endeavour to show how these facts that they hid been 
collecting in the four lectures already given would enable 
them to frame a reasonable theory concerning the ovigzu 
of flints, 
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RECENT INVENTIONS. 
The following list has been compiled especially for the SCIENTIFIC 

N=ws by Messrs. W. P. THOMPSON and BOULT, Patent Agents, of 
234, High Holborn, London, W.C.; Newcastle Chambers, Angel 

| Row, Nottingham ; Ducie Buildings, Bank Street, Manchester ; 
and 6, Lord Street, Liverpool. 

Batreries.—Mr. H. Thaine has patented a secondary 
battery. This invention dispenses with the use of 
perishable materials as far as practicable, and employs 
uncured or unvulcanised indiarubber, either in sheets or 
small pieces. The rubber is subjected to a gentle heat 
to soften it, and whilst soft lead in narrow strips or dust 
is mixed with it to render it porous. Plates thus formed 
contain a greater proportion of active material, and are 
practically unbreakable, and may be made into any 
suitable shape. 

ExectricaL Apparatus.—Mr. A. M. Taylor has 
| patented an electrical transforming apparatus. It relates 
’ to means for compensating for the effects produced in a 
/ system where a constant electrical current is maintained 
in a primary circuit, and in which various inductors are 
arranged in series. It consists in combining with each 
of a number of inductors an independent core of iron, 
wound with a coil of low resistance in shunt from the 
primary inductor coil, with or without separate convolu- 
tions connected to the secondary. 

AERIAL PROPULSION.—Mr. G. S. Parkinson has patented 
means for aérial propulsion. Any ordinary balloon is em- 
ployed havinga depending car to which is fixed an air-fan, 
or blower. To the axis of the fan is affixed a tube, 
which is passed into the body of the balloon from the 
base, and is divided into three channels, which terminate 
one at the end and on each side of balloon, opening into the 
air with trumpet-shaped mouths. The fan is worked by 
any Suitable motive power, and air being drawn into 
the fan is driven through the tubing and out into the 
open air, thus reacting on the balloon and propelling it. 

ELEctriciry.—Messrs. W. Lowrie and C. J. Hall and 
H. W, Kolle have patented means for measuring alter- 
nating currents of electricity. When measuring the 
current deviation of a number of lamps in a lighting 
circuit a voltaic cell is placed in the circuit. This cell 
| comprises two dissimilar metals placed in an acid. When 
| the current is passed through it and the circuit the flow 
of the current is alternately retarded or assisted by the 

\cell, causing a waste of the positive electrode. The 
{current which acts upon the electrode varies, and is 
|directly proportional to the electro-motive force of the 
{ cell and the resistance of the lamp circuit; the action of 
the cell, therefore, is available as a current measure. 

— Enernes.—Mr. H. Jarman has patented improvements 
in high-speed revolving multiple cylinder engines. Ac- 
cording to this invention, a revolving cylinder engine 
is provided, consisting of three or more single-acting 
cylinders enclosed in a stationary casing and disposed 
radially around and fixed to the engine-shaft, and pro- 
vided with pistons having connecting-rods jointed thereto, 
and working jointly upon a fixed pin which is eccentric 
to the centre of the shaft, the casing having a bearing for 
the shaft and a trunnion bearing for the cylinders, the 
latter revolving on the trunnion, which is provided with- 

steam ports corresponding with ports in the cylinder- 
bearing part. 

Sree, or Iron.—Mr. J. H. Darby has patented im- 
provements in the manufacture of steel or iron. The 
metal is run from the open hearth furnace into a ladle 
fitted with an ordinary nozzle and stopper to regulate 
the flow. From the ladle the metal flows through a 
filter from which the metal takes up carbon. From 
the filter 1t runs into another ladle, in which it is allowed 
to stand, covered with small pieces of charcoal fora 
short time before being cast or returned to the furnace 
and submitted to a reducing heat. While in the furnace 
charcoal is spread over it, and the metal is left until the 
desired temperature and temper are attained, after 
which it is tapped in the usual way. 

Evectric Licur.—Mr. E. F. H. Lauckert has patented 
apparatus for indicating the time during which electricity 
is used fora lamp or other purpose. A counter mechanism 
is provided for each lamp ; this counter is of any suitable 
kind, and is connected with clockwork by a magnetic 
clutch, which may consist of a pair of iron bosses facing 
each other, the one on an axle driven by clockwork, and 
the other on an axle belonging to the counter, both bosses 
being surrounded by a coil of wire forming part of the 
circuit of the lamp. When a current passes through the 
coil the two bosses are held together by magnetic attrac- 
tion, and the counter is operated. When the current ceases 
the clutch is released and the counter stops registering. 

— Soe 

City oF Lonpon CoLLEGE.—On Thursday last, the 6th 
inst., a visit of the Science Society to the Millwall Docks was 
arranged by Mr. Henry Adams, M.Inst.C.E., who accompanied 
the members. Mr. F. E. Duckham, the engineer to the Dock 
Company, met the party at the railway station, and was most 
assiduous in showing and explaining the many interesting 
details with which the dock abounds. Among the points 
noted were some economically built sheds with compound 
iron and wood roof trusses, and other very light galvanised 
roofs of 60 ft. span. When first opened the dock was fitted 
with fixed hydraulic cranes on the quay; these have been 
supplemented by portable hydraulic cranes, which are found 
much more convenient, and they have since been largely 
adopted elsewhere. The arrangement of the pipe mains was 
explained, and the method by which a breakage at any point 
could be shut off by means of stop-valves, so as to permit 
the machinery at other parts to continue working. Branches 
at intervals allow connection to be made with the portable 
cranes, and the telescopic pipes provided give a considerable 
range of movement. The grain machinery was next inspected 
with the automatic weighing-gear and self-emptying buckets, 
and Mr. Duckham’s pneumatic apparatus for discharging 
mud from the dredger barges was seen in operation. Much 
interest was taken in the hydraulic engine-house and the 
various pumping appliances, which were fully explained to 
the visitors. To prevent damage to the engines an ingenious 
self-acting relief-valve is used, by which a large area is opened 
to allow the pressure-water to flow back into the tank when 
the accumulator reaches the top of its stroke and the draught 
of water from the main is suddenly reduced. The graving 
dock was fortunately empty, so that its construction could 
be seen, together with the flat-sided caisson at its entrance, 
a large ship being on the blocks in course of scraping and 
painting ; and the noted 75-ton shears, by Messrs. Day and 
Sumner, of Southampton, were observed with some interest 
owing to that subject having been set for the home work of 
students in machine construction at the last May examination 
of the Science and Art Department. By the courtesy of 
Messrs. MacDougal, their extensive wood-fibre paper-making 
plant was next seen in operation, from the arrival of the 
spruce fir-logs at one end to the packing of the bales of 
finished paper at the other. The whole of the processes were 
in full swing, but an intiwation was given that tke visit was 
considered to be “ private and confidential.” 
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DIARY FOR NEXT WEEK. 

Monday, Pec. 17.—Society of Arts, John Street, Adelphi, Cantor 
Lecture, at 8 p.m.—Light and Colour, by 
Captain W. de W. Abney, C.B., F.R.S. 

Tuesday, Dec. 18,—Zoological Society, 3, Hanover Square, W., 
at 8.30 p.m.—Descriptions of Fafteen New 
Species of Shells from China, Japan, and 
the Andaman Islands, chiefly collected by 
Deputy Surgeon-General R. Hungerford, 
by Mr. G. B. Sowerby, F.Z.S.—Lzs¢ of 
the Lepidoptera-Heterocera, with Descrip- 
tions of the New Species, collected by Mr, 
C. M. Woodford at Aola, Guadalcanar 
Island, Solomon Islands, by Mr. Herbert 
Druce, F.Z.S.—Ox the Lefzdoptera of 
Supan and Corea. Part If.  Heterocera, 
by Mr. J. H. Leech, F.Z.S.—Some Re- 
marks on the Numbers end on the Phylo- 
genetic Development of the Remiges of 
Birds, by Dr. Hans Gadow. 

Institution of Civil Engineers, 25, Great 
George Street, Westminster, at 8 p.m.— 
The Friction of Locomotive Slide Valves, by 
Mr. J. A. F. Aspinall, M.Inst.C.E. 

Royal Statistical Society, School of Mines, 
28, Jermyn Street, W., at 7.45 p.m.— 
Recent Changes in Prices and Inconves 
Compared, by Mr. Robert Giffen, LL D.4 

Wednesday, Dec. 19.—Civil and Mechanical Engineers’ Society, 
Westminster Palace Hotel, at 7 p.m.— 
Notes on the Oroya Railway, in Peri. 

Society of Arts, John Street, Adelphi, at 8 | 
p-m.— Standards of Light, by Mr. W. J. 
Dibdin, F.1.C. 

Royal Meteorological Society, 25, Great 
George Street, Westminster, at 7 p.m.— 
Note on the Prolonged Spell of Cold 
Weather from September, 1887, to October, 
1888, by Charles Harding, F.R.Met.Soc. 
Report on the Phenologecal Observations 
for 1888, by the Rev. T. A. Preston, M.A., 
F.R.Met.Soc.—A Winter's Weather at 
Massowah, by Captain D, Wilson-Barker, 
F.R.Met.Soc. 

Thursday, Dec. 20.—Chemical Society, Burlington House, at 
8 p.m. 

Manchester Microscopical Society, at 7 p.m. 
Mounting Section. 

St. James’s Hall, at 8.30 p.m.—Zecture on 
Architecture, by Messrs. G. A. T. Middle- 
ton and Cecil Orr. 
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SCIENTIFIC TABLE TALK. 

By W. Martizv Witttams, F.R.A.S., F.C.S. 

Tue structure of the interior of the earth isa much-vexed 

question. Direct evidence, derived from penetration of 

its crust in the operations of well-sinking, mining, etc., 

shows that its temperature gradually increases as we pro- 

ceed downwards, without presenting any indication of a 

limit to such increase. On such data calculations have 

been made, showing that at a very moderate depth, 1e., 

moderate in relation to the dimensions of the earth, 

materials such as compose its crust must exist in a state 
of fusion, and therefore the earth, regarded as a whole, 
is a fluid mass, encased in a solid crust the relative thick- 
ness of which may be compared to that of the rind of 
an orange as compared with the whole fruit. 

Opposed to this we have the speculative deductions 
of certain mathematicians—Hopkins, Mallet, Sir W. 
Thomson, Prot. G. H. Darwin—and others, who maintain, 
on astronomical grounds, that the earth is solid through- 
out, with a rigidity about equal to that of a globe of steel, 

supposed also to be solid throughout. Hennesey, 
Delaunay, Sir G. B. Airy, and others arrive at an 
opposite conclusion, as a result of calculations based on 
the same data. This i is not at all surprising, considering 
the refinement of the data, viz., the deformation of the 
earth as indicated by its nutation, and the precession 
of the equinoxes. 

The researches of W. Spring, which have been in 
progress during the past eight or ten years, have rendered 
us no longer dependent on these inverted pyramids of 
complex calculations. He has proved by direct experi: 
ment that the materials of which the earth’s crust is 
composed, when subjected to a compression correspond- 
ing to that which they suffer at a few miles below the sur- 
face,'assume a fluid condition, and that this occurs at ordi- 
nary temperatures, thongh, of course, it is aided by heat. 

He finds that lead filings, under a pressure of 2,000 
atmospheres, unite into a firm block, which under the 
microscope exhibits no trace of the original filings, but 
presents all the appearances of a cast block ; that under 
a pressure of 5,000 atmospheres the lead oozed out at 
the joints of the apparatus. A mixture of filings of 
bismuth, tin, and cadmium, in the proportion to form 
Wood’sfusiblealloy, whensimilarly compressed, interfused 

with each other, forming the alloy, which melted at 
158° Fahr., the mean melting-point of its constituents 
being 468°. This shows true combination throughout. 
Copper and zinc similarly treated produced brass ; 
Magnesium, zinc, bismuth, lead, silver, copper, tin, and 
antimony, when mixed with sulphur and subjected to a 
pressure of 6,500 atmospheres (97,500 Ibs, to the square 
inch), formedtruesulphides. In all these cases there was 
an interflowingof substances usually described as solids. 

A similar fluidity is momentarily produced in opera- 
tions of coining and die-sinking. The metal flows into 
all the hollows of the die, as water would flow if poured 
upon it. The water flows in obedience to the slight 
pressure of its own weight, but the metal demands a 
much greater pressure, This, as it appears to me, is the 
essential difference between the twocases. Solidity and 
fluidity are but relative terms. We know of nothing 
that is absolutely rigid, nor of any absolutely fluid 
matter, 7.¢., of no liquid nor gas that flows without some 
degree of viscosity or internal friction. 

A pressure of 6,500 atmospheres corresponds to that 
to which the material of the earth is subjected at about 
80,000 feet depth below the surface, 7.¢., fifteen miles in 
round numbers, or ,¢, part of the earth’s diameter. On 
a globe of one foot diameter this depth is proportionally 
represented by a thickness of less than z4 part of an 
inch, or that of a stout card, and yet there can be little 
doubt that the combined action of the increased tem- 
perature with the pressure must liquefy such materials as 
those of which the crust of the earth is composed. 

Nevertheless, we need not beafraid of breaking through 
this pellicle of rock-ice as we travel over it, for the 
essential character of such fluidity, as Spring has demon- 
strated, is that it is only manifested under enormous 
pressure. Sir W. Thomson may possibly say that the 
demand for such a shearing force to effect fluidity con- 
stitutes a degree of rigidity corresponding to that of steel. 

In selecting such a substance as steel for his standard 
of rigidity Sir W. Thomson has either intentionally or 
inadvertently chosen about the most variable solid, as 
regards rigidity, that exists. Its composition varies 
from soft steel, containing 3 per cent. of carbon, to hard 
crucible steel, running up to 3 percent., or nine times as 
much, its rigidity varying in similar proportion. More- 
over, the same piece of steel varies through a still wider 
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range of rigidity according to whether it is slowly or 
rapidly cooled. Ordinary tool steel, when annealed, may be 
beaten, or rolled, or “spun” into almost any shape. I 
have before me a steel vase, 4 inches high, and 2 inches 
in diameter at its widest part, shaped with foot, etc., 
that was hammered and spun into its present shape 
from a flat circular disc of rolled metal. On the other 
hand, if tool steel be made red-hot and suddenly cooled 
it becomes so hard and rigid that it will cut glass, and 
may not be bent at all without fracture. This same 
piece may be tempered through all the well-known 
gradations down to the softness and plasticity above de- 
scribed. It may be that Sir W. Thomson carefully 
considered these facts in order to be quite safe in stating, 
as the result of his calculations, that the rigidity of the 
earth nearly corresponds to that of steel. 

That the earth, regarded as a whole, is elastic 
and fluid, or viscous, in the sense Ihave described above, 
is proved by the simple fact that great and small waves 
are propagated in the course of earthquakes, and that 
when the pillars of coal-mines are removed the roof 
of rock sinks down and the floor “creeps,” up, this occur- 
ring In many cases without any fracture. 

Describing the Jamaica earthquake of 1692, Lyell says, 
“ A tract of land round the town, about a thousand acres 
in extent, sank down in less than one minute, during the 
first shock, and the sea immediately rolled in. The 
Swan frigate, which was repairing in the wharf, was 
driven over the tops of many buildings, and then thrown 
upon one of the roofs, which it broke.” He also tells us 
that “the surface of the country during the Calabrian 
earthquakes often heaved like the billows of a swelling 
sea, which produced a swimming in the head like sea- 
sickness. It is particularly stated, in almost all the 
accounts, that just before each shock the clouds appeared 
motionless ; and although no explanation is afforded of 
this phenomenon, it is obviously the same as that ob- 
served in a ship at sea when it pitches violently. The 
clouds seem arrested in their career as often as 
the vessel rises ina direction contrary to their course; 
so that the Calabrians must have experienced precisely 
the same motion on land.” 

In the report of the Committee appointed by the 
British Association (1885) to investigate earthquake 
phenomena in Japan, some very curious facts are stated. 
One of the instruments used for measuring the move- 
ments of the earth was carried to the summit of Fuji- 
yama, a mountain 12,365 feet high, and it was found 
that the effects of the earth-waves’ movements were 
there exaggerated, as is the rolling of a ship at the 
summit ofits masts. But this was not all; the delicate 
level indicated that when a strong wind was blow- 
ing the bed-plate of the instrument was tipped up- 
wards on the side from whence the wind was blowing, 
indicating a leaning over of the mountain due to the 
wind-pressure, as though the base of the mountain was 
temporarily thrust downwards into the yielding cushion 
of its rock-bed, on the side where the force of the wind 
temporarily increased its pressure, 7.¢., on the side oppo- 
site to that from which the wind was blowing. 

SS SSS 

ASTRONOMY IN CHINA: THE PEKIN 

OBSERVATORY. 
Fi 3 shows that for observations the Chinese astro- 

nomers make use of a ladder on rollers, analogous to 
those employed in European observatories, and moving 

upon a double rail. But we must not honour the Chinese 
imagination for this improvement, for the ladder appears 
of recent construction, so has probably been imported 
from Europe. 

There are, further, upon the terrace an armillary 
sphere, an equinoxial sphere, and a celestial sphere of 
six feet in diameter (fig. 4). This last instrument 
attracted the admiration of Father Lecomte, and is, in 
fact, very remarkable. All the stars are shown in relief 
in their proper places. It is so well suspended that a 
child could turn it in the direction of the diurnal move- 
ment, though it weighs 2,000 lbs. 

He describes the ornaments shown in the figure, and 

F1G..3.—OBSERVATORY LADDER. 

the concealed wheel-work which gives the axle any 
desired inclination. 

One of the most remarkable instruments is the 
gnomon, analogous to that used by Kuo-Shou King, 
astronomer to the Emperor Kublai Khan, founder of the 
first Tartar dynasty and creator of the first Tartar 
dynasty. This astronomer used it for executing certain 
observations, of which Laplace speaks in laudatory terms 
in his Mecanique Celeste. 

In addition to the instruments just named, we figure a 
very ancient armillary sphere dating back to the thir- 
teenth century (fig. 5). The inevitable bronze dragons 
supporting it are remarkable for their delicacy of execu- 
tion. Father Verbiest effected a reorganisation of the 
observatory in 1670, very near the time (1667) when 
Dominic Cassini created the Observatory of Paris for 
Louis XIV. He removed the instruments of Kuo-Shou 
King, most of which still exist, and which have been 
recently photographed. They differ from those of Father 
Verbiest chiefly by their profusion of ornaments and 
by being less easily handled. They are graduated in 
365 degs., so that the sun traverses daily one of their 
degrees. They are similar to those which Tycho con- 
structed at his observatory in the Isle of Huen, with 

f 
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Fic. 4.—CELESTIAL SPHERE (6 FT. IN DIAMETER). 

which he observed up to the end of the sixteenth century. | the Chinese do not want, and of which they have no need- 
They only differ from moderninstruments because inthese Father Verbiest, the second creator of the Observatory 
latter the sights have been replaced by telescopes which | of Pekin, died in that city exactly two centuries ago. 
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FIG. 5.—ARMILLARY SPHERE CONSTRUCTED IN THE 13TH CENTURY. 
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SOME RECENTLY DISCOVERED FORMS | obtained last year, during a biological visit to Madeira 

OF MICROSCOPIC CRUSTACEA. and the Canary Islands. Over sixty varieties were 
: found about these islands, some adorned with brilliant 

(Re hey GODTLEE RTE (Ps BED) hues, which are still preserved after being mounted on 

LTHOUGH our British species of Copepoda present | slides as microscopic objects. 
a large variety of form, they must for colour and The majority of them are well figured and described 

= 
=... 

Fig. 6. Abdomen and caudal segments of ditto. _ x 4oo, 
1 ] of dit Fig. 7. \Candace brevicoruis, \.C.T., female. x 250, 

Fig. 4. Fourth pair swimming-feet of ditto. x 4oo. Fig. 8. Fourth swimming-foot of ditto. x 400. 

size yield the palm to foreign species, and it is now pro- | in Dr. Brady’s excellent Challenger monograph on the 
posed to describe a few recently discovered forms Copepoda, six, however, being new to science, of 

PLATE [V. 
y Wie te Candace migrocincta, 1.C.T., male. x 250. Fig. 5. Fifth pair swimming feet of ditto. x 4oo, 

Fig. 2. Posterior antenna of ditto. x 400. 
big. 3. First foot-jaw of ditto. x 400. 
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9 ‘5 i 
which a description and figures are here given. There 
appears to be but little difference as regards their 
“geographical distribution amongst the various islands, 

Candace nigrocincta, 1.C.T., plate ivy. The genus 
Candace is characterised by the presence of dark black 
pigment markings in various parts of the animal’s body, 

PLATE V. 

Vig. 1. Macharropus Sancte-crucis, 1.C.T. x 250. Vig. 7. Rostrum of ditto. x 400. 

ne z: aa ee OF a, es areleh Fig. 8. Anterior antenna of ditto. x 400. 
ig. 3. Posterior antenna of ditto. x 4co. ne nen gies 

Fig. 4. Fourth pair swimming-feet of ditto. x 25. Fig. 9- ostenon antnne gt cite: See 
Fig. 5. Fifth swimming-foot of ditto. x 250. Fig. 10. Anterior foot-jaw of ditto. x 400. 
Fig. 6. Acontiophorus angulatus, 1.C.T., female, x 250. Fig. 11. Posterior foot-jaw of ditto. x 400. 

_although much more plentiful in the sheltered bays and | the black rings on the antennze of this species being 

harbours than in the more exposed open sea. sufficient to distinguish it from those hitherto known. 
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Its length is about ~% inch. The body is oval, and 
rounded in front. The posterior segments are terminated 
by two lateral spines. The anterior antennze are 23- 
jointed, bearing several spinous processes on the inner 
margin, and short sete at the termination of each joint. 
The 8th, 9th, roth, and 11th joints (fig. 1) are deeply 
pigmented with a blackish-brown colour, the same pig- 
ment tinging the setze of the posterior antennz and the 
terminal spines of the swimming feet. The posterior 
antenne (fig. 2) are similar to those of C. ¢runcata, but 
with fewer terminal sete. The anterior foot-jaws 
(fig. 3) are 2-jointed, large, and powerful, with two 
small claw-like spines on the basal joint, and five large 
ones on the second joint. The posterior foot-jaws are small 
and 7-jointed. The first four pairs of swimming feet 
(fig. 4) are alike ; the inner branch has one joint only ; 
the outer edge of main branch is finely serrated. The 
pigment does not extend above the terminal spine, 
which is somewhat bent and finely serrated, and clothed 
with dark hairs on the dorsal side. The fifth feet of the 
male (fig. 5) are each 3-jointed, the right foot having ex- 
tension on the inner side of the middle joint, both being 
terminated by two small claws. The abdomen of the 
male (fig. 6) is 3-jointed, the third being nearly equal in 
size to the other two; the caudal segments are about 
twice as long as broad, and are terminated by short, 
strong sete. : i 

Several specimens of this strongly marked form were 
taken at Orotava, Teneriffe, all of which appear to be 
males. 

Candace brevicornis, 1.C.T., plate iv. A much more 
diminutive form than the last, and characterised by its 
antennz being 18-jointed instead of 23 or 24, as is the 
case with most of the genus. 

Machairopus Sancte-crucis, \.C.T., plate v. One 
specimen only was taken by tow-net at Santa Cruz, 
Teneriffe. Length, zs inch. The rounded head (fig. 1) 
is of a deep pink colour. The anterior antennez (fig. 2 
are 12-jointed. The posterior antennee (fig. 3) have long, 
whip-like sete, extending to the length of the anterior 
antenne. The swimming feet (fig. 4) have three joints 
to the outer branch, and two joints to the inner. The 
terminal spine is narrow and finely serrated. The basal 
joints of the swimming feet have long spine on the inner 
margin. The fifth feet (fig. 5) have one joint, terminated 
by a long, stout, curved spine, with a small one at each 
side. The first joint ofabdomen is small, the second long, 
and wide in the middle. The caudal segments are about 
four times as long as broad, and are terminated by short, 
non-plumose sete. 

Acontiophorus angulatus, \.C.T., plate v. One speci- 
men only of this new species was taken at Funchal Bay, 
Madeira. The angular shape of the posterior segments 
of the cephalothorax readily distinguish it from A. 
scutatus, which it resembles in general characters, 

Length, 4, inch. The anterior antennz are 11-jointed 
short, and gradually tapering from base to apex; the pos- 
terior antennz (fig. 9) are 2-branched, the first being 3- 
jointed and terminated by two long, lancet-shaped 
spines ; the second has one joint, and is terminated by a 
long, sword-shaped spine. First and second foot-jaws 
(figs. 10 and 11) each have a long apical claw ; the first 
is composed of two, the second of four joints. 

First four pairs of swimming feet nearly alike, both 
branches being 3-jointed (plate vi., fig. 5); the base and 
second joint of the chief branch have very fine serration | 

on inner edge, formed by minute hairs. Fifth feet 
(plate vi., fig. 6) are composed of two stout joints, the 
outer bearing a number of long setz, some of them 
plumose ; the outer edge of both joints has fine hairy 
serration. 

Siphon very long and slender, reaching to the ends of 
caudal segments, 

(Zo be continued.) 

1 SS 

MEMORANDA. 

Or all mechanical modes of assisting study, perhaps 
none are so important as wise methods of making and 

preserving notes. The commonplace book of the old 
scholars is the most obvious receptacle for scraps of 
knowledge, but not at all the best. The habit of 
transcribing passages without the alteration of a word 
gives dryness to the style, and in the long run to the 
mind. Examples could be quoted to show that pleasure 
comes at last to be taken in the mere occupation of 
copying, however unimportant the remarks may be. 
Southey’s ‘‘Commonplace Book,” copies of which used 
to load the shelves of secondhand booksellers, shows 
what may become of a student who gives way to the 
passion of accumulating curiosities. We must never 
forget that the end in view is not the production of a 
neat book of extracts, nor any kind of learned trifling, 
but the concentration into manageable form of the 
products of genuine thought, and that thought in some 
sense our own. Let us not suffer the love of pigeon- 
holing to overpower, as it easily may, the love of 
research. What is wanted is a rapid and flexible 
system, which can alter with altering needs, and greater 
experience, and by means of which we can bring into 
one view the results of years of reading and observation. 
Perhaps no better methods can be recommended to the 
young student than those practised with such memorabie 
results by Charles Darwin. The first and simplest 
resource is to fasten a sheet or two of paper into any 
book which contains materials likely to be wanted here- 
after, and write down the headings with references to 
the pages. Of works which are to be got up throughout 
abstracts must be made. Let the abstract be brief and 
carefully arranged to avoid repetition as well as to 
promote quick examination. Nothing beyond a single 
sentence should as a rule be given in the words of the 
book, and even so much is rarely necessary. The 
inexperienced student must be ever on his guard to see 
that the work of the pen is not allowed to stand for the 
close application of his mind to the subject. As materials 
accumulate, they want classification and storage. A 
range of shelves or drawers is wanted. We have found 
nothing better than Stone’s cabinet for law-forms, which 
costs £3 12s., and will hold enough for a life-time of 
abstracting. As need arises, special indexes can be 
made, or the materials resorted. It is an indirect advan- 
tage, not to be lightly esteemed, that the student soon 
becomes used to note the heads of whatever he is 
interested in, and is led to adopt that useful maxim of 
Lagrange—“ Always read pen in hand.” 

— SSS = 

Tue Lity or THE VALLEY Porsonous.—According to 
the Revue Horticole, the lily of the valley (Convallaria 
maialis) is a powerful poison for poultry. Of ten young 
hens which had been eating the flowers of this plant, 
nine died shortly after. 
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Greneral sotes, 
Tue InHapirants OF AnciENT EcypT.—In opposition 

to the hypothesis that the people of Ancient Egypt were 
of a negroid type, Prof. Virchow shows that they were 
of old, just as at present, a straight-haired race. 

THE SEWAGE oF Paris.—In spite of all the boasts 
concerning the fertilising properties of the Paris sewage, 
no one will have it. The last suggestion is a canal for 
taking it to the coast between the Somme and Arthe. 

A New Cuarr or Botany.—Dr. Holbrook Gaskell has 
promised to the Liverpool College of the Victoria Uni- 
versity the sum of £5,000 towards the endowment of 
the Chair of Botany. The total sum required will be 
£10,000. ani) 

Sweepinc ADULTERATION.—At Stoke-upon-Trent “ sub- 
lime olive oil” has been sold which consisted entirely-of 
cotton-seed oil with a slight trace of some animal oil. 
There can be no objection to cotton-seed oil if sold under 
its own name. 

Tue SaTELLiTes OF Mars.—M. Poincarré, in a com- 
munication to the Academy of Sciences, calls in question 
the hypothesis of M. Dubois that the satellites of Mars 
are small planets which have passed some years back in 
the vicinity of Mars, and have been retained by the at- 
traction of that planet. 

InjuRious EFrrects oF THE TELEPHONE,——Dr. C. J. 
Blake (Science) has communicated to the American Oto- 
logical Society a paper on the injurious effects of the tele- 
phone on the hearing power. He thinks that the ear is 
fatigued and rendered liable to injury. Other medical 
men present gave confirmatory evidence. 

Executions By ELecrricitry.—Science, commenting on 
the manner of applying the current as proposed by the 
Medico-Legal Society of New York, thinks that it should 
be passed from one arm to the other so as to traverse the 
region of the heart. In almost all the fatal accidents 
recorded the current has passed in this manner, 

INTERRUPTION OF ELECTRIC CoNDUCTIONS BY SNOw.— 
On November gth, at the town of St. Joseph, in Montana, 
a heavy snowstorm first broke down the telegraph and 
telephone wires, and by 4 p.m. rendered the electric- 
light wires useless. The electric tram-lines, however, 
were not in the least interfered with, but went on work- 
ing as usual. 

Tue PERSISTENCE OF Human Races.—According to 
Prof. Virchow (Verhandl. Berlin. Gesellsch. fiir Erdkunde), 
the hereditary persistence of races is so strong that it is 
maintained in spite of admixtures, and the ultimate fusion 
of individuals to one common type is not so much a 
product of the mixture as the elimination of some 
element out of the mixture. 

A CnuinesE Soap.—According to Father A. Chausse 
(Cosmos), the favourite soap of the Chinese is the cake 
left after pressing out the oil from the seeds of Camellia 
oleifera, a near ally of the beautiful Camellia japonica, so 
much cherished in our conservatories. The cake is 

ground to powder and dissolved in boiling water, and is 
said even to take out oil-spots. 

THE UntversaLt Meripian.—Cosmos, deeply dissatis- 
fied, like many other French organs of opinion, with the 
proposed: universal adoption of the meridian of Green- 
wich, again proposes Bethlehem as the first meridian! It 
is needless to say that a place which has no observatory 
and which lies outside the life of the present age is emin- 
ently unsuitable for such a purpose. 

Rain IN GREENLAND.—According to Cosmos, violent 
rains are not confined to the tropics. At Ivigtut, in the 
south of Greenland, a rainfall of seven frases was regis- 
tered on October 12th and 13th, 1887. In December 
it rained without ceasing from the night of the 18th to 
the night of the 29th, the depth of the rain being above 
ten inches. During the last seven days the daily average 
was close upon an inch. 

Procress oF Cremation.—According to the Flamme, 
the organ of the Berlin Cremation Society, the number 
of bodies cremated in different countries up to August 
1st last is, in Italy 998, Germany 554, America 287, 
Sweden 39, England 16, France 7, and Denmark 1. The 
members of the cremation societies number 3,012 in 
Sweden, 1,326 in Denmark, 1,326 in Holland, 1,050 in 
Germany, 580 in Italy, and 390 in Switzerland, 

Tue Sanitary State oF MancuHesterR.—The medical 
papers are much exercised touching the high death rate 
of Manchester, which is pronounced to be more unhealthy 
by 70 per cent. than the average of other large towns in 
the United Kingdom. Whatever may be the cause, or 
causes, of this unsatisfactory state, it cannot be the soil 
or climate, since the rural districts a few miles to the 
west rank among the healthiest places on the earth, 

A SuprerRANEAN River.—M. Martel informs the 
Academy of Sciences that he has recently performed a 
voyage of about 1 mile in the underground passages, in 
which circulates a stream which disappears in the region 
of Causses. The author’s results lead him to propose a 
theory on the formation of the celebrated canons such as 
are met with in the State of Colorado, and, although on 
a smaller scale, in France, at Montpellier-le-Vieux. 

DREAMS OF THE BiinD.—Jastrow (Humboldt) has re- 
cently confirmed the conclusions of G. Herrmann that 
persons. who have lost their eyesight prior to their 
seventh year never dream in visual 1 imagery, whilst in 
those who have become blind later in life the dreams 
are like those of persons who can see. Jastrow believes 
that the blind dream unusually little, women more than 
men. Dreams decrease in frequency from childhood to 
age. 

Tue Sicut-Srer’s Hreapacur.—The New York Medical 
Record examines the origin of this affection so well-known 
to the visitors of museums, picture-galleries, and exhibi- 
tions. The principal causes seem to be a close atmo- 
sphere, defective in ventilation, the mental fatigue from 
long-continued observation, and the bodily weariness 
from maintaining an upright position, and especially the 
strain from continually moving the head and the eyes in 
an upward position, 
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Micropra iN ArtiriciaL MineraL Waters.—Hoch™ 
stetter (Humboldt), after examining samples of such 
waters for the German Imperial Sanitary Department, 
finds that pathogenic (disease-producing) micro-organisms 
die in course of time if kept in closed bottles. The pro- 
pagation of cholera by water which has been in stock 
for some days is improbable, but an epidemic of typhus 
may be produced by water which is from five to seven 
days old. 

INFLUENCE OF EXERCISE upon Dicestion.—Dr. Kohn 
has recently conducted a series of experiments in the 
laboratory of Professor Rossbach to decide whether 
rest or exercise after a meal is more favourable to diges- 
tion. The results showed that exercise decidedly re- 
tards digestion, leading to the’ production of large quan- 
tities of lactic acid in the stomach, while hydrochloric 
acid and peptone were much below their normal pro- 
portions. oe 

Poisonous Errects oF CicarEeTre Smoxinc.—Dr. W. 
L. Dudley, Professor of Chemistry in the Vanderbilt 
University of Nashville, gives, in the Medical News, an 
account of his researches on this subject. He finds that 
the most poisonous constituent of tobacco-smoke is 
carbonic oxide. More injury results from cigarette than 
from cigar or pipe smoking, because, as arule, the smoke 
of the former is inhaled. Without inhaling, the cigarette 
is not more hurtful than the pipe or the cigar. 

CrassiFicaTion oF LicHtninc.—Arago divides light- 
ning into three classes :—(1) Zigzag lightnings, or those 
of the first class, their name indicating their form, and 
sometimes splitting up into two or three branches. (2) 
Lightnings of the second class. The light of these flashes, 
instead of being concentrated in winding lines almost 
without breadth, covers vast surfaces. They often seem 
to illuminate the outlines of the clouds from which they 
emanate. (3) Lightnings of the third class, which take 
a globular form. ; 

Brack Rivers oF SoutH AmEeRicA.—Among the tribu- 
taries of the Amazon and the Orinoco there are several 
so-called rios negros—streams of the colour of coffee 
without milk. During his exploration of those regions 
M. Marcagno collected several samples of these waters 
and sent them to Professor Mintz for analysis. The 
colouring matter consists entirely of free humic matters 
in the proportion of 16 parts per million. There is 
scarcely any mineral matter, lime is totally absent, and 
there are mere traces of potash and oxide of iron. If a 
black stream falls into an ordinary river, the dark colour 
disappears at once. 

PREPARATION OF PHOSPHORESCENT? MAaTERIALS.—Ac- 
cording to M. Becquerel, very small quantities of foreign 
matter incorporated with the alkaline earthy sulphurets 
greatly modify the character of the light emitted after 
exposure to the rays of the sun. Thus, with traces of 
peroxide of manganese, a fine yellow light is obtained ; 
with persulphuret of potassium a green, and with com- 
pounds of bismuth a blue. An absclutely pure sulphuret 
of calcium gives off only a feeble light, which soon fades 
away. This shows the reason why the shells of oysters, 
etc,, after calcination with sulphur, give a more phos- 
phorescent mass than any pure carbonate of lime. 

THE SaLe or MusHrooms.—According to Cosmos, the 
Council of Hygiene of Paris is about to adopt special 
measures to prevent the sale of unwholesome or poisonous 
fungi. It is proposed that all wild mushrooms shall be sold 
wholesale only at one market, where they will be duly 
examined by experts before being supplied to the retail 
trade. Cultivated mushrooms require, and will receive, 
a much less severe examination. It will be forbidden to 
cry, sell, or hawk mushrooms in the streets, or from door 
to door. ois 

PREVENTION OF HypROPHOBIA IN Bavarta.—In the 
kingdom of Bavaria, during the years 1863 to 1876, 
there were annually at least 14 cases of hydrophobia 
out of a population of 53 millions, and in some 
seasons the number rose to 23, 29, and even 31. Since 
the introduction of a new law the number of such 
fatalities has been fhree in seven years. Every 
dog must, on pain of being immediately destroyed, 
have a responsible owner, and must wear round its 
neck a metal collar on which is engraven a receipt for 
the tax. The tax is paid monthly, on which occasion 
the dog has to be produced for veterinary inspection. 

Pusiic HeattH.—The deaths registered last week in 
twenty-eight great towns of England and Wales corre- 
sponded to an annual rate of 18-6 per 1,000 of their 
aggregate population, which is estimated at 9,398,273 
persons in the middle of this year. The highest 
death-rates, measured by last week’s mortality, were :— 
From measles, 1°7 in London, 1°8 in Leicester, 2°6 in 
Portsmouth, 2°7 in Leeds, 3:0 in Oldham, 3°2 in Salford, 
3°8 in Liverpool, 4°8 in Blackburn, and 7:7 in Cardiff ; 
from scarlet fever, 1’o in Liverpool and in Sheffield, 1-6 
in Derby, and 2:2 in Blackburn; from whooping-cough, 
Io in Birmingham and :°g9 in Cardiff; and from fever, 
1-0 in Cardiff and 1-6 in Salford. The 48 deaths from 
diphtheria in these towns included 35 in London, 3 in 
Nottingham, 2 in Birmingham, 2 in Salford, and 2 in 
Newcastle-upon-Tyne. No death from small-pox was 
registered in any of the twenty-eight great towns. In 
London 2,644 births and 1,461 deaths were registered. 
Allowing for increase of population, the births were 
41, and the deaths 357, below the aveage numbers in the 
corresponding weeks of the last ten years. The annual 
death-rate per 1,000 from all causes, which had been 
172 and 16°5 in the two preceding weeks, rose last 
week to 17°8. During the first ten weeks of the current 
quarter the death-rate averaged 18°6 per 1,000, and was 
1°7 below the mean rate in the corresponding periods of 
the ten years 1878-87. The 1,461 deaths included 139 
from measles, 30 from scarlet fever, 35 from diphtheria, 
13 from whooping-cough, one from typhus, 12 from 
enteric fever, 19 from diarrhcea and dysentery, and not 
one from small-pox, ill-defined forms of continued fever, 
or cholera; thus, 249 deaths were referred to these 
diseases, being 24 above the corrected average weekly 
number. In Greater London 3,494 births and 1,764 
deaths were registered, corresponding to annual rates of 
33°0 and 16°7 per 1,000 of the estimated population. In 
the Outer Ring 12 deaths from measles, 9 from diph- 
theria, 4 from scarlet fever, and 4 from “ fever” were 
registered. Measles caused 5 deaths in West Ham and 
3 in Willesden sub-districts. Two deaths from scarlet 
fever occurred in Enfield, and 4 from diphtheria and 3 
from “fever” in Tottenham sub-districts, 
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TYPE-WRITERS. 

Mest persons who can combine a little mechanical 
ability with a knowledge of the use of tools and of 

the construction of machinery, and who have also had 
some experience with type-writers, must marvel at the 
ingenuity, skilJ, and dogged perseverance of those who 

THE REMINGTON TYPE-WRITER. 

first attempted to produce a machine for writing in 
printed characters, and who succeeded in producing 
anything better than a troublesome toy. 

Some amateurs are endowed with a delicacy of mani- 

a satisfactory type-writer. Americans are as much 
before us in bringing out and perfecting such things as 
type-writers and sewing machines, as they are behind 
us in locomotive and marine engine work. 

The sewing-machine has not only taken the bread out 
of the mouths of thousands of needlewomen, but its use 
is far more injurious to those who remain, than sewing 
in the old-fashioned way. The type-writer, on the other 
hand, is rapidly creating a new industry which is 
eminently adapted to female labour. 

Of the two main advantages offered by the type-writer, 
perhaps legibility is more important than speed. A few 
weeks’ practice is sufficient to enable any one to write ‘as 
fast with a machine as with a pen, and constant use will 
make it possible to attain some eighty words a minute, 
or about three times the speed of fast writing. The 
fatigue is far less, especially for long spells of several 
hours in succession. The legibility cannot be compared 
so readily ; but a good machine, with well selected type, 
produces a sheet, which, though it may contain errors 
due to the attempt of the operator to work at too high a 
speed, almost equals ordinary print, and has the great 
advantage of perfect uniformity, each letter being distinct, 
with none of those endings in which the last few 
characters melt away into a wriggling line. 

The best known type-writers are the Barlock, Crandall, 
Columbia, Hall, Hammond, Remington, and the World. 
This alphabetical order places one of the latest inventions 

THE CALIGRAPH TYPE-WRITER. 

pulation and patience that is seldom to be found ina | 
skilled workman; and the fruits of their labours are 
often nothing more than marvellous ivory pagodas, balls 
within balls, and snufi-boxes whose beauty is rivalled 
only by their uselessness. We have not yet met with 
one who has had the skill to make, much less to invent, 

at the top ot the list, while the well-known Remington, ot 
which greatest numbers have been made, appears last but 
one. These machines may be conveniently divided into 
two classes : the Remington, Hammond, Caligraph, Cran- 
dall, and Barlock, which are key machines, and the Colum- 
bia, Hall, and World, which have moving type wheels or 
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plates, operated by means of anindex. The former class 
are provided with keys arranged in rows like an organ. 

The inking is effected by means of a tape or ribbon, 
which is gradually reeled off from one spool to another, 
The inking arrangements of the second class sometimes 
give a good deal of trouble; for though only requiring 
a few drops of aniline ink, such as is used for rubber 
stamps, they alter considerably with changes in the 
weather. The Hall, for example, supplied with ink 
specially prepared for it, may be in good condition in the 
evening, and the next morning, being rainy, the inking 
pad may have become so wet that the writing is quite 
blurred and blotted. There is, however, considerable 
convenience in being able to obtain ink almost anywhere 
for a few pence a bottle, compared with the key machines 
for which inked tapes are supplied, in some cases at 
fancy prices; the process of inking being kept a secret, 
to ensure that they shall be sent back from time to time 
for re-inking ; the type-writer meanwhile standing idle for 
several days. We are assured by the representative of 
a certain type-writer that not only is there no one in this 
country who understands how to ink a ribbon, but that 
there is only one individual in America who can do it 
properly. And our informant is his agent ! 
We propose to give a brief description of the various 

machines to which we have alluded, without attempting 
to give a complete list of the advantages of each, or 
-weigh to their comparative merits. 

The Remington is naturally the first that claims our 
attention, since it was practically the earliest in the field, 
and is the most generally known. Until competition 
arose a few years ago, it was only provided with capital 
letters, figures, and stops. The machine shown in fig. 1 
has 41 keys, each of which prints two characters. The 
keys are arranged in four rows, and are supplemented 
by a spacing bar, running the whole length in front of 
the keys; and twochanging keys, by which either the 
capitals or the small letters are thrown into action. The 
keys are pivoted at the back of the machine, and attached 
to each is a pull-down wire, connected to a lever which 
hangs nearly vertically. These levers are arranged in 
an oval, and are so proportioned that when a key is 
struck the lever to which it is attached is thrown up- 
wards. The end of the lever carries the type, and each 
impression is made at the same spot. The upper part of 
the machine consists of a carriage provided with a rubber 
roller round which the paper passes. The carriage is 
moved one step to the left immediately after each im- 
pression has been made, or by a depression of the 
spacing bar. The movement is effected by a spring, 
which is wound up by the act of pushing the carriage 
back at the end of the line. The handle projecting 
downwards towards the keys serves both for pushing 
back the carriage, and, by pulling forwards, turns the 
roller, and moves the paper on for a fresh line. When 
the end of a line is approached, a bellrings at each de- 
pression of a key, warning the operator that there is room 
for only a few more letters, and that he must either stop 
at the end of the next word, or divide it, and use a 
hyphen. The difficulty of ending the lines evenly 
makes the right-hand margin of a type-written sheet 
more uneven than ordinary manuscript. In 
setting up type for ordinary printed matter, the com- 
positor ‘‘justifies” each line, or brings the end of it to 
an even margin, by selecting spaces of different widths. 
This can be done after the type is arranged ; but witha 
type-writer it is not until the last two or three letters 

that it can be seen how the line will end. Where a 
particularly neat copy is desired, the sheet may be copied 
again on the machine, using a rather longer line, to allow 
for a double space here and there. With the Remington 
typewriter, a sharp “‘ staccato ” is required, but not much 
force is needed. An improved pattern has just been 
brought out, having provision for a wider sheet of paper, 
together with other improvements which we have not 
had an opportunity of inspecting, as there was not one 
to be seen at the depot when we called for that purpose. 

A very important advantage offered by the Remington 
over most other machines is one which is not due to any 
inventive skill; this is, that the agents have the means 
for effecting repairs, and can supply broken or worn-out 
parts, and have skilled men to send out to put their 
machines in order, while most other typewriters labour 
under the disadvantage which was so much felt when 
sewing machines were first introduced, viz., that no 
repairs could be made without sending to America for 
the new parts ; and then there was the risk of some im- 
provement having superseded the very part which had 
proved defective. It is to be regretted that large numbers 
of type-writers have been sold in this country before they 
had been properly worked out. Defects were said to be 
due to the want of skill of the operator, when they were 
really faults of construction in the machines. The 
agents having a few more in stock, and being quite 
unable to effect repairs, frequently had to take them back 
again. : 

The agents for the Remington are alive to the fact that 
a type-writer is not of much use without paper, though, 
as with other machines, we are assured that “its appear- 
ance is ornamental, and it isa beautiful piece of furni- 
ture for any library.” They have accordingly made 
arrangements for providing suitable material for writing 
on, though any type-writer will write fairly well on 
almost any ordinary paper. It is, however, of great im- 
portance for producing manifold copies that the proper 
kind of paper be used. Six or eight copies can be pro- 
duced at the same time by placing carbon paper between 
the sheets. Ordinary thin post paper and common 
carbon paper are quite useless for the purpose. The 
agents of other type-writers are following this example, 
and it would be well if they would also be as ready to 
admit defects in the machines they sell, and to execute 
repairs themselves, instead of asserting that an accident 
is so rare that they do not find this to be necessary. 

The Caligraph may be noticed next, since it pro- 
fesses to be an improved Remington, and resembles the 
older machine closely, at first sight. The levers are 
made of sheet steel, like the ribs of an umbrella, and 
the joints are provided with adjusting screws to take up 
the wear. The levers in the earlier forms of Remington 
were liable to get loose, and the levers being long com- 
pared with the length of their pivots, wrote an uneven 
line. A polygonal roller is provided, so that the type may 
strike against a flat, instead of a round surface. There 
are no less than seventy-two keys, each of which prints 
one character ; they are placed on a level, instead of in 

steps. (To be continued.) 

1 SS 

INTERNATIONAL ConcRess oF MeETEoROLOGISTS.—The 
French Meteorological Society has announced its inten- 
tion of holding or trying to hold an International Congress 
of Meteorologists by the inopportunity of the Paris Ex- 
hibition of 1889. ; 
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szatural Wistory, 

ON THE MANNERS OF ANTS. 
M. G. A. Hirn, the well-known physicist, gives in La 
Nature an account of a slave-hunt among ants, which 
will, perhaps, not be thought less interesting from the 
absence of certain technicalities which a_ biological 
specialist would have introduced. He writes :-— 

On Saturday, July 14th, 1888, in very bright sunshine, 
I was walking along a road passing from south to north, 
running, at the place where I was, along the walls of a 
garden. Isoon observed at my left hand, by the wall, 
a legion of brown ants, of a large size, marching rapidly 
and in good order all in one direction. The column, 
rather more than an inch in breadth, was more than five 

holding a council of war, and concerting measures to be 
taken. Soon the circle opened, and the ants began to 
pass under the gate, no longer in a serried column, but 

| spread out over a large space, and marching more slowly 
and with circumspection. I saw them moving towards 
a plot of grass, where they were lost to view. 

That day I felt unwell, and I walked on sadly, thinking 
of what I had just seen. Here was, I thought, an unfor- 

| tunate nation, exiled from its homes, and in search of a 
more propitious abode. This was all a mistake. What 
I had just witnessed was an expedition for the purpose 
of plunder. On returning by the same road about halt 
an hour later, I saw the brown ants coming home in 
triumph, each grasping in its jaws the pupa (commonly, 
but erroneously, called eggs) of some other species, 
They no longer marched in order. Each ran on inde - 

yards in length. It set out from a plot of ground rather 
higher than the road, covered with grass and weeds. It 
descended by a bare path having an incline of more than 
45 degrees. At the end of this track it turned abruptly 
at right angles to follow the main road. I quickened my 
steps, and reached the head of the column, which was 
distinctly limited, and I followed attentively to see what 
might be the object of this expedition, which was clearly 
the execution of some well-conceived plan. 

I had already noticed that during the march of this 
army several ants, seeming to have changed their minds, 
returned towards the rear, traversing all the ranks. 
But I saw that after communicating with some one of 
their comrades whom they seemed to be seeking, they 
resumed their onward journey. On arriving at the gate 
of the garden the head of the column halted, and all the 
rest, as they came up, arranged themselves in a circle of 
considerable diameter. It was evident that they were interests. 

pendently, keeping a firm hold of its prey, as it may be 
seen in the figure. : 
Was this merely a prey which they were with a barbar- 

ous refinement of taste seeking for their diet? Or 
were not rather the pupz intended to be reared so as 
to become slaves ? Was this an odious act of rapine 
which I had just witnessed, or do the ants thus deprived 
of their freedom submit willingly to their lot, as to a 
predestinate career? In any case the defence, if defence 
there had been, cannot have been energetic; no one 
pursued the victors, and none of them appeared to be 
wounded. 

The first part of the drama had saddened me, though I 
had misinterpreted the facts. The end was still more 
painful. Yet I consoled myself with the reflection that 
slave-holding ants, if they are no more righteous than 
their human imitators, understood better their own true 

They do not maltreat their victims too much, 
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The species of ants whose pup are thus carried off con- 
tinue to exist, so that they are not deprived of all their 
brood. 

Since the epoch when Descartes, by an unhappy in- 
spiration of his genius, tried to reduce (lower) animals 
to machines, and when his fanatical disciple Malebranche 
carried this theme to extravagance, since the day when 
Buffon, in contradiction with his pompous tirades on the 
dog and the horse (the echoes of which still haunt us), 
strove to prove that in the animal every thing is mere 
instinct and mechanism, a considerable advance has been 
made in this order of questions. Just as no astronomer 
now contests the plurality ot worlds, no naturalist 
denies the manifestations—often very exalted—of in- 
_telligence, reasoning, and other psychic faculties, not in 
the animal kingdom taken in the lump, but in certain 
species, and in certain individuals of such species. Man 
being considered—of course by himselt—as the highest 
type of animated nature, we might be led to think that 
those lower species which in certain respects are com- 
parable are those which approach him nearest in their 
structure. If this is, generally speaking, the case, we 
find exceptions the most enigmatical. How widely does 
our organisation differ from that of an ant, and yet in the 
scene just described we recognise actions where instinct 
falls into the background, actions which presuppose con- 
secutive observations, reasoning, and communication 
between individuals which no one would suspect 
@ priori. 

The two ant-hills which I have described—that of the 
plunderers and that of the plundered—are remote from 
each other, and the latteris in an enclosure. Instinct 
might tell the large brown ants that there exist other 
ants capable of doing work which themselves are un- 
willing or unable to perform. But here the revelations 
of instinct would stop. To satisfy their demand it is 
evident that the idle or incapable ants must have scouts 
ranging in search of a nest of industrial ants and penetrat- 
ing boldly into it (?) to see when the pupz are fit for 
transportation, and then returning home to inform their 
companions that the time is come. This information 
must be rapidly communicated to the whole society, and 
the marching orders must be perfectly understood since 
the head of the column advances quickly and in good 
order. The legion must have guides quite sure of their 
object and of the road to be taken. The ants which 
turned back and traversed all the ranks to see if all 
was in order, knew doubtless that in their species, just 
as it is the case among mankind, intelligence and the 
sense of duty are not alike in all individuals. The 
council of war held before the attack is the proof of in- 
telligent foresight. No empty head in command had 
said, “ Everything is ready.” 
Why I have enlarged on this subject is because I had 

never previously seen among these tiny beings a sequence 
of varied acts all combined, leading the observer to the 
same conclusion. To recognise in the scene which I had 
witnessed merely mechanism and instinct, I must have 
been myself a mere automaton. 

PiscIcULTURE.—AIl attempts made to acclimatise the 
true salmon (Salmo salar) in the rivers of Southern 
France, Italy, and other countries of the Mediterranean 
basin have failed, as the waters are too warm for the 
fish at the season when they ascend the rivers in order 
tospawn. The Society of Acclimatation of France has 

therefore undertaken to introduce the salmon of the 
Sacramento (Salmo quinnat). Wo fewer than one hun- 
dred thousand ova of this species have therefore been 
brought over from America in the steamer La Bourgogne, 
and have been placed for incubation in the tanks of the 
piscicultural laboratory of Quillan. As soon as the 
young fish have reached.a sufficient degree of maturity, 
they will be set at liberty in the river Aube. Itis hoped 
that the climate of the Mediterranean basin will be 
sufficiently like that of the Sacramento to allow of their 
multiplication. 

3S — 

Abstracts 
of Papers, Lectures, ete, 

PHYSICAL SOCIETY. 
At the meeting held on December 8th, 1888, Pro- 
fessor Reinold, F.R.S., President, in the chair, the 
following communications were read : Note on a 
Modification of the Ordinary Method of Determining 
Electro-magnetic Capacity, by Mr. J. W. W. Waghorne, 
D.Se. In determining capacity absolutely from the 
throw of a galvanometer, anda steady deflection through 
a known resistance produced by the same battery, error 
may arise from the imperfect elasticity of the fibre (when 
short), and the resistances required are often greater than 
can be conveniently obtained. The latter difficulty may 
be overcome by taking a known fraction of the potential 
difference used for charging the condenser to produce 
the steady deflection, and the former error may be 

reduced by observing the first swing due tothe permanent 
current, instead of the steady deflection produced by that 
current. By adopting this latter device, the logarithmic 
decrement need not be determined, and the time required 
to make a measurement is considerably reduced. 

Dr. Thompson pointed out that error frequently arises 
from the capacity of the key being appreciable where 
small condensers are being used, but the author stated 
that the modification was not intended for such cases. 

Professor Ayrton remembered having used, in con- 
junction with Professor Perry, the throw due to the 
permanent current instead of the steady deflection, when 
experimenting with condensers containing E. M. F.’s, and 
believed they abandoned it on account of the difference 
in decrement on closed and open circuits. 

Mr. Sumpner regarded galvanometers with small 
differences in damping on closed and open circuits, as 
unsuitable for ballistic purposes, and mentioned a case 
in which the latter was only half the former. 

Mr. Boys considered the damping would be modified 
by having the condenser joined to the galvanometer 
terminals, and thought the decrement should be de- 
cidedly different from that on pure open circuit. 

In thanking the author for his paper, the President 
said that any improved arrangements of well-known 
experiments or of lecture apparatus, would always be 
gladly received, and reminded members that in bringing 
such before the Seciety they would be carrying out one 
of the chief objects for which it was founded. 
“On Some Facts connected with the Systems of 

Scientific Units of Measurement,” by Mr. T. H. 
Blakesley, M.A. The author considers that the C. G. S., 
and Practical (Quadrant, Volt, Second), system of units 
do not satisfy the requirements of a perfect system in 
which the chief ends to be kept in view are :—(z) 
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Correlation, (2) Simplicity, (3) Comprehensiveness, (4) 
Naturalness, and (5) Convenience. 

In a properly Correlated system all the quantities con- 
sidered should be so connected by the equations repre- 
senting the laws of nature, that no co-efficients are 
required in expressing any unit in terms of others, for 
Simplicity, quantities essentially the same should be 
measured by the same units, and to be Comprehensive, 
the system should embrace all the physical ideas which 
occur; to be Natural its units should be closely or 
decimally connected with natural units, and for Con- 
venience, they should agree with established (though 
arbitrary) units, either actually or decimally. Inthe two 
systems referred to, correlation has been more completely 
realised than any of the others, but simplicity is by no 
means satisfactory, and the want of comprehensiveness 
was discussed by Professor Rucker at the last meeting. 
The “second” is unnatural in not being a decimal sub- 
division of the solar day, and the gramme is derived from 
the centimetre by assuming the density of water to be 
unity, whilst the inconvenience arising from the relation 
between the horse-power and the watt or the erg, is 
universally acknowledged. 

Two general formule are given in this paper for con- 
verting magnitudes expressed in Practical, and C. G. S. 
electro-magnetic measure into C. G. S. Electrostatic units. 

Though the formulze may be found useful, the author 
thinks it would be far better to adopt one system for all 
measurements, and suggests a “Coalition System,” in 
which wv is taken as the unit velocity. If in this 
system the “second” be retained, then the unit of length 
will be 30 earth-quadrants, and if the quadrant be taken 
(as in the present practical system) as the unil of length, 
then the unit of time will be = sec. The influence of 
such changes on present standards is then discussed, and 
the relation between the new unit of power and the 
horse-power found to be unsatisfactory. 

To endeavour to bring the horse-power and the unit 
of power into decimal relation, the author expresses the 
physical quantities in terms of length, time, and power, 
from a table of which it is evident, what units will be 
attected by changing the unit of power, and tables of 
converting factors are given when the latter unit is taken 
as 746 watt or as 7°46 watts. 

A summary is given towards the end of the paper in 
which the union of the two electrical systems by choosing 
ay Sec. as the unit of time is recommended, the effect of 
which is to make the unit of capacity ;jj Farad., and 
that of resistance 30 ohms. Before concluding, the author 
deprecates the practice of giving specific names to par- 
ticular units, for by so doing subsequent necessary 
changes are made much more difficult. 

Dr. S. P. Thompson thanked the author for his prefix, 
megisto, denoting multiply x 10%. Referring to the 
choice of air as the standard for specific heat, he remarked 
that convenient coincidences were not always to be 
trusted, and that the specific heat of air depended on 
the pressure to which it was subjected. 

Some Improved Polarising Apparatus for microscopes 
were exhibited and described by Dr. S. P. Thompson. 
For polariser, he uses an Ahrens prism, and for analyser 
a flat-ended one of his own design. The Ahrens prism 
is formed from a rectangular block of spar, two faces of 
which are perpendicular to the optic axis; two cuts 
parallel to the axis are made from the middle of one side 
to the ends of the opposite, and the cut faces are polished 
and cemented by Canada balsam. A short prism with 

wide angle is thus obtained which can be readily fitted 
to the substage of the microscope. The analyser, which 
consists of two wedges of spar, is mounted in a tube 
which fits on the eyepiece, and by recognizing that the 
upper end need not be Jarger than the pupil of the eye, 
the author has been able to considerably reduce the 
length of the prism, and still keep the bottom end large 
enough to collect all the rays passing through the eye 
piece. 

Several ingenious methods of cutting spar so as to 
produce prisms with minimum waste, were described 
and illustrated by models, and a “nicol” made by the 
inventor at the age of seventy-nine was exhibited. 

Mr. Lant Carpenter asked the author why he con- 
demned analysers placed directly behind the objective, 
for in his experience this arrangement gave the most 
satisfactory results, 

In replying, Dr. Thompson said his experience was 
decidedly different from that of Mr. Lant Carpenter, and 
mentioned that Zeiss had abandoned the common arrange- 
ment and now introduced his analysers between the two 
lenses of his Huyghenian eye-pieces. 

ZOOLOGICAL SOCIETY. 

At the meeting held on December 4th, Professor 
Flower, C.B., LL.D., F.R.S., President, in the chair, 
Mr. Oldfield Thomas, F.Z.S., gave an account of the 
Mammals obtained by Mr. C. M. Woodford during his 
second expedition to the Solomon Islands. The author 
stated that the total number of species of mammals 
known from the Solomons was brought up by the 
present collection from thirteen to twenty-two, and that 
of these no less than eight had been discovered by Mr. 
Woodford, his previous collection having contained ex- 
amples of two and the present of six new species 
There were also two new genera of bats to be added to 
the one previously described. Mr. F. E. Beddard read 
a paper upon the genus C/ife/lio, which had been re- 
cently investigated by him at the Marine Biological 
Station at Plymouth. The paper contained an account 
of the anatomy of two species, C/itellio arenarius and 
C. ater; the most important fact referred to was the 
presence of an oviduct, which had only lately been 
found in the Tubificidze (in the genus Psammoryctis). 
The paper also contained some remarks upon the 
synonymy of the two species, particularly of C. ater, 
which was probably identical with d’Udekem’s Tubifex 
benedit and with Zeuger’s Peloryctis inquilina. It was 
also pointed out that C. afer is not congeneric with 
C. arenarius, but probably belongs to Eisen’s genus 
Hemitubifex. -Professor Howes and Mr. Davies read a 
paper on the distribution and morphology of the super- 
numerary phalanges in the Anurous Batrachians. The 
authors described for the first time the primary mode ot 
development of a supernumery phalanx. They con- 
cluded that the same is in the Anura identical with the 
interphalangeal syndesmoses, and that the syndesmoses 
and phalanges are derivatives of a common blastema. 
In its fully differentiated condition the structure in 
question was shown to be functional in receiving the 
direct thrust under the weight of the falling body in 
saltation; all the variations in structure being readily 
intelligible on that view. 

The authors discussed the bearings of the facts upon 
classification and upon the broader question of the mor- 
phology of supernumerary phalanges in general. They 
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showed that the facts of development indicated a probable 
intercalary origin of the latter from the interarticular 
syndesmoses; and that the numerical increase of the 
phalanges in the Cetacea may have been associated with 
the loss of ungues, somewhat similarly to the way in 
which the muliplication of segments of the cartilaginous 
rays in the paired fins of the Batoidei would appear to 
have been connected with the disappearance of horny 
fin-rays. 

The authors also showed that the Discoglossidz alone 
among the Anura retained for life the undifferentiated 
syndesmoses, and that this feature testified more forcibly 
than anything else to their low affinities. They also 
described a community of structure between the modi- 
fied syndesmoses in certain Anura and the apparatus of 
the knee-joint in Mammals, and urged that the facts were 
such as to necessitate a reconsideration of the morpho- 
logical value of the latter. A communication was read 
from Mr. J. J. Lister, F.Z.S., giving a general account of 
the natural history of Chrismas Island, in the Indian 
Ocean, which he had visited 1887 as naturalist to H.M. 
surveying-vessel Evevia. Mr. Lister gave a detailed 
account of the birds obtained in Christmas Island. Of 
these, seven were land birds, all of which belonged to 
species peculiar to the island, though some of them ap- 
proach their allies in the Indian Archipelago very 
closely. Mr, Oldfield Thomas, F.Z.S., read a paper on 
the Mammals of Christmas Island, obtained by Mr. 
Lister during the same expedition. 

This was followed by reports on the Reptiles of 
Christmas Island obtained during the expedition, by Mr. 
G. Boulenger, F.Z.S.; on the Terrestrial Mollusks, by 
Mr. Edgar A. Smith, F.Z.S.; on the Coleoptera, by 
Mr. C. J. Gahan; on the Lepidoptera, by Mr. A. G. 
Butler, F.Z.S.; on the other Insects, by Mr. Kirby ; 
and on the Annelida, Myriapoda, and Land-Crustacea, 
by Mr. R. I. Pocock. 

ROYAL HORTICULTURAL SOCIETY. 
Ar the last meeting of the Scientific Committee speci- 
mens of oak wood, forwarded by Mr. Burbidge, which 
had been used for spokes of wheels, but found to be 
remarkably brittle, and consequently useless, were sub- 
mitted to Professor H. Marshall Ward for examination 
and report. The following communication was received 
from him: ‘I have cut numerous sections of the pieces 
of oak, and have made a very thorough examination of 
the wood, but must say I can find no traces of fungi or 
pronounced decomposition. Nevertheless, the tracheides 
of the wood seem to be abnormally short, and have 
occasionally granular ‘deposits’ in them—also in the 
medullary ray cells—which I should like to know more 
about. I cannot explain the matter, but should be glad 
of further specimens for examination.” 

Mr. Henslow submitted some specimens of abnormal 
ivy blossoms to a microscopical examination, which were 
exhibited at the last meeting by Dr. Masters, together 
with drawings by Mr. G. W. Smith. The dried condi- 
tion of the flowers precluded avery exact determination 
of the abnormality, but there appeared to him to be 
little doubt but that stamens replaced the carpels. 
The sepals, petals, and stamens were normal, but above 
the superior disc—which is normally formed by the 
upper and exposed part of the carpels—were a crown of 
supernumerary anthers. The vascular cords which 
normally represent the dorsal ribs of the carpels bore 
the anthers, In the centre was a depression in lieu of 

the ovary cells, and apparently some minute and rudi- 
mentary anthers occupying their place. These seemed 
to be due to staminody of the placental cords, which 
normally occupy the centre of the inferior ovary. 

Professor Church gave an account of an analysis of the 
tubers of the new vegetable Sfachys tuberifera which he 
had himself made, and by , which he confirmed those of 
Dr. A. v. Planta, recorded in Landwirthschaftliche Ver- 
suchstationen, Nos. 5 and 6, 1888. It appears that they 
contain 78 percent. of water, 1°5 per cent. of albuminoids, 
I'7 per cent. of non-albuminoids or amides, 16°6 per 
cent. of sugars, ‘7 per cent. of fibre, -1 per cent. of ash, 
‘2 per cent. of fat, and a trace only of starch. Compar- 
ing this analysis with that of potatoes, it appears that the 
water is in larger quantity, it being 75 per cent. in them ; 
the flesh-forming albuminoids are rather more than in 
potatoes, while the sugars replace the starch, of which 
there is some 15 per cent. in the average analysis of the 
potatoe. ’ 

Mr. O’Brien exhibited palmate tubers of some South 
African species of Satyrium, which showed two years’ 
growth, having been plunged in moss only; the tubers, 
instead of developing a leafy axis, had formed fresh 
tubers only, the stem and leaves being produced in 

miniature, being about half an inch in height. Mr. 
Wilson mentioned the fact that lilies sometimes behave 
in the same way, and that the process was identical with 
“supertuberation ” in potatoes, in which case the “ eyes ” 
gave rise to fresh tubers instead of stems, when situated 
too deep and with too much heat, according to the ex- 
perience of Mr. Boscawen. Mr. O‘Brien remarked that 
the importance of the knowledge of the above phenomena 
lay in the fact thatit was often supposed that tubers and 
bulbs were lost or decayed, from the non-appearance of 
the flowering stems, while they might still be present in 
the soil, but were for two or three years simply repro- 
ducing bulbs at the expense of the old one, without flower- 
ing at all. ; 

Mr. G. Swailes forwarded a young live tree grown from 
a layer, the only one of 500 which exhibited peculiar 
contorted boughs. A graft taken from it in the spring 
exhibits the same peculiarity. Dr. Hogg remarked that 
it appeared to resemble the “ contorted” variety of the 
hawthorn. The curving and twisting were apparent even 
in many of the minutest twigs. It was thought by some 
to be due to mischief or injury by insects, but the above 
facts seem to point to other causes. It was referred to 
Chiswick, -to be grown, to prove the constancy of the 
feature or otherwise. 

Mr. T. Christy, of 25, Lime Street, sent a new 
production for antiseptic bandages called Christa. It 
is constructed of thin whity-brown paper, expressly 
mace of Manilla hemp (Musa fextilis), which consists 
purely of remarkably long liber-fibres, which doubtless 
tend to give it greater tenacity. Itis then subjected to 
a process with glycerine, olive oil, and other substances, 
which render it translucent, with the appearance of oiled 
silk. Itsubsequently is treated with salicylic acid, car- 
bolic acid, or other disinfectant, and rendered antiseptic. 
Its advantages are great tenacity, extreme lightness, 
being not more than one-third of the weight of oiled silk 
or gutta-percha sheeting, antiseptic, and perfectly imper- 
vious to moisture. It was thought that it would prove 
so exceedingly useful in horticulture, ¢.g., for binding up 
budding, sending specimens by post when the exclusion 
of air is essential, while strips would be serviceable for 
tying plants to stakes, etc. 
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Mr. Henslow showed specimens of Korsambi nuts, 
received from Mr. Christy, of the seeds of Schleichera 
trijuga, of the order Sapindacee. It was supposed to be 
the source of Macassar oil, but this was strongly doubted. 
Mr. Morris observed that it is called the “ Indian oak- 
tree,” and is abundant in India and Ceylon, and is valu- 
able for its timber. 
A specimen of Juniperus occidentalis (Hook), collected 

in Eastern Oregon, U.S.A., by Mr.William Stewart, was 
forwarded by him from Greenock, N.B. It was first found 
by Douglass in the Story Islands, in the Columbia River. 
It was also found in the Klamet Mountains, in the Oregon 
territory, at 5,000 feet. It grows from 40-80 feet high, 
and like other species, varies in foliage in passing from 
the young to the older stages. The specimen sent was 
spiny-leaved, or in the characteristic condition of the 
young stage. It is remarkable for the strong and dis- 
agreeable odour when bruised (Gordon’s “ Pinetum,” p. 
163). 

Mr. Henslow called attention to the fact that the year 
1889, besides being the centenary of the chrysanthemum 
in Europe, was also that of the dahlia in England. It was 
introduced by the Marchioness of Bute in 1789, and 
figured with single and double formsin Bot. Mag., vol. 
xliv., t. 1885, and Bot. Reg., vol. i., t. 55. 

ROYAL METEOROLOGICAL SOCIETY. 
Ar the first meeting of this Society for the present 
session, held on the 21st November, Dr. W. Marcet, F.R.S. 
President, in the chair, the following papers were read :— 

“Results of an Investigation of the Phenomena of 
English Thunderstorms during the years 1857-59,” by 
Mr. G. J. Symons, F.R.S. This paper was written 
nearly thirty years ago. It has now been communicated 
to the Society at the request of the Thunderstorm Com- 
mittee. The paper contains a summary, chiefly in 
Statistical form, of some of the results of an investiga- 
tion into English thunderstorms and the accidents pro- 
duced by lightning during the years 1857-59. The author 
found that in sheet lightning the most prevalent colour 
is white, then yellow, blue, and red. In forked 
lightning the order is nearly reversed, blue being more 
than twice as frequent as any other colour; then red, 
white, and most rarely yellow. Sheet lightning was 
seen about twice as often as forked. 

“Notes on the Meeting of the International 
Meteorological Committee at Zurich in September, 1888,” 
by Mr. R. H. Scott, F.R.S. The Committee recom- 
mended certain rules for the publication of data by 
travellers, etc., so as to ensure their being useful for the 
advancement of sound climatological knowledge. The 
Proposals for an international cloud nomenclature, as 
recommended by Mr. Abercromby and Professor Hilde- 
brandsson, did not commend themselves to the Com- 
mittee, who suggested that the subject should be further 
studied. At the conclusion of the meeting the Committee 
was dissolved. 

“On a Method of Photographing Cirrus Clouds,” by 
Dr. A. Riggenbach. The author exhibited some photo- 
graphs of cirrus and other fine clouds which had been 
obtained by using the surface of a lake asa polarising 
mirror. 

Mr. A. C. Stratten exhibited some models of very 
large hailstones-spheres about 2} inches in diameter, 
which fell at Montereau, about forty miles south-east of 
Paris, on August r5th, 1888. 

Go per 

BRISTOL NATURALISTS’ SOCIETY. 
At the meeting held on December 6th, the Rev. T. 
Hincks, F.R.S., being in the chair, 

Dr. Burder exhibited specimens ot a rare fungus, 
Speria polymorpha, found in his garden, and Professor 
Leipner commented upon the life history of this, and an 
allied species, S, concentrica, which grows on some old 
ash trees near the Westbury Road. 

Mr. C. J. Trusted then read a paper on the common 
mole and its habits. After giving a brief description of 
its structure, he said that their favourite breeding-places 
were woods, and that the large mole-hills they make 
their nests in are usually well hidden in briers and brush- 
wood. Usually there are five young ones in each nest, 
which is lined with dry leaves, and never with dried 
grass or moss. Many galleries and passages run round 
and to the nest. In some parishes there used to be a 
regular annual charge for a mole-catcher, but the old 
custom has died out. That there was some need for the 
custom Mr. Trusted explained by telling of a disastrous 
flood caused by moles piercing and undermining a river 
wall put up to keep the river Wye from overflowing. 
Moles require some depth of soil, and hence are never 
found on the Downs, though Mr. Trusted has found two 
colonies of the meadow-mouse. He said that though 
weasels were sometimes caught in mole-traps, it was very 
doubtful if they preyed on moles. One very interesting 
point about moles is that they have a great intuitive know- 
ledge of changes in the weather, being very active just 
before a hard frost or the beginning of a thaw. This 
may be due to their food being near the surface at these 
times. He said that in some fields near a large wood in 
which moles did a great deal of damage he shot nine in 
one winter’s day. Moles doa great deal of damage to 
grass Jand, and also to corn crops, by raising the young 
wheat or barley when it has just sprouted. Mr. Trusted 
then mentioned the interesting fact that there are no 
moles in Ireland, though very few authors mention the 
fact. The mole is probably a long-lived animal. Its 
chief enemy is man. Its structure and fur are particu- 
larly adapted to its underground life. Itis an extremely 
voracious animal, as the following will show: A mole 
was captured while trying to make its way into the hard 
frozen ground, and put into its captor’s pocket. Soon 
afterwards a field-mouse was caught, and put in with the 
mole, Very soon afterwards there was a considerable 
disturbance, and when the narrator returned home he 
found that the mole had eaten the whole of the mouse 
except the head. 

Mr, Charles Jecks then read a paper entitled “ Sugges- 
tions as to Causes of the Difference in Colour between the 
Flowers and Foliageof Tropical andof Temperate Regions.” 
He first said that it was certain that tropical flowers and 
foliage are not so brilliant as those of more temperate 
climes ; the opposite opinion being due to our seeing 
tropical plants under exceptional conditions in green- 
houses, and also plants collected from many regions 
grouped together. Mr. Jecks then suggested that the 
disparity of colour might be due to the great richness ot 
the soil and the large amount of moisture in a tropical 
forest, for with a bright sun and dry, poor soil we find 
the flowers more brilliant, and he said that in our own 
climate the same was true, a richer soil and a moist 
atmosphere deepening the colours of the flowers; and 
further, in a dry season and with plenty of sunshine the 
colours of the flowers were more brilliant. With re- 
spect to some mountain flora, which seem an exception to 
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this, he suggested that they might be remnants of more 
tropical ones. He said that the greater number of 
brilliantly coloured scentless flowers in our climate might 
be accounted for by the visits of butterflies, etc, a varia- 
tion towards increased brightness inducing more frequent 
visits from insects, and hence the plant has a greater 
chance of setting its seeds and propagating the species ; 
and hence, by the law of heredity, the variation in the 
colouring matter is passed on and rendered permanent, 
and even increased in amount. He gave, as an instance, 
the flowers of East Norfolk, where the soil is dry and 
light ; they are distinctly brighter than the same wild 
flowers in Northamptonshire, where the soil is heavier 
and the air more moist. Foliage, Mr. Jecks said, is, as a 
rule, much deeper in colour in the tropics than in the 
temperate zones, the only exception being the foliage of 
the trees in New Zealand. The condition in a tropical 
forest, namely, the comparative absence of light, and the 
warm, damp atmosphere, would tend to produce a deep 
foliage, whereas the cool, dry atmosphere of more 
northern regions would produce a lighter hue. 

DUNDEE NATURALISTS’ SOCIETY. 
Ar the meeting held on December 5th, Mr. James 
Durham, F.G.S., President of the Society, read the con- 
cluding paper of a series which he has given at intervals 
on “The Geology of Dundee and District.” On this 
occasion Mr. Durham dealt specially with the geological 
period known as the post-glacial. He explained that 
towards the end of that great time of cold—the glacial 
period—the land sank into the sea until it stood ata 
level more than 100 feet lower than it does at present. 
In the course of this subsidence floods of water from the 
melting glaciers swept vast quantities of the débris of 
moraines from the land into the sea, where it accumu- 
lated to a great thickness round the shores, so that when 
in course of time the land rose again a vast terrace of 
sand and stones was found spreading all over the low- 
lying country. The remains of this terrace now form a 
striking feature in the landscape of the seaward parts of 
Fife and Forfar, and, indeed, all round the Scottish coast. 
If we desired to picture to ourselves the Dundee district 
during the formation of this 100 feet terrace, we must 
imagine all the ancient burgh of Dundee under the sea, 
whose water would stand, roughly speaking, two-thirds 
the height of the Old Steeple, and consequently well up 
the Constitution Road and Hilltown slopes. All the 
flat lands between Dundee and Perth and the valley 
of the Earn would be far under the water level. The 
Howe of Fife and nearly all the land between Dundee 
and Arbroath would be submerged. Indeed, a large 
part of Scotland would be cut up into groups of islands, 
round which rolled the waves of a sad and melancholy 
sea, in which icebergs floated. It would be a dreary and 
miserable land, into which no man or animal cared to 
come, which was perhaps the simplest reason for the 
absence of the remains of living creatures in the remains 
of the sea bottom represented by the too feet terrace. 
Mr. Durham went on to describe how the action 
of denudation removed the greater part of this terrace, 
especially when the larger rivers ploughed their way 
through it, while the wave of the sea materially aided in 
its destruction. As the land rose, standing much higher 
than now, the action of various denuding agencies 
formed upon the remains of the terrace an earthy soil 
suitable for vegetation. The climate having become mild 

and temperate, a luxuriant growth soon covered the 
ground, and great torests spread over the valleys far up 
into the high lands, and out over parts of the present 
bed of the North Sea, Remains of this forest bed are 
still found at manv parts of the Firth of Tay, and Mr. 
Durham exhibited a collection of roots, twigs, leaves, 
and nuts found at the Stannergate. After a period of 
unknown duration the land was again depressed to the 
extent of 40 or 50 feet, and the sea swept over the low- 
lying forest parts. Simultaneous with this the climate 
became colder, and probably in the Highland glens 
glaciers again formed, as the Tay and Earn were at the 
same time laden with extremely fine material likely to 
be derived from the grinding action of glaciers on the 
rocks of their valleys. This fine clay, with sand and 
gravel, covered the submerged forests, and formed what 
are now called the carse lands of our Scottish firths. 
At length the land again rose steadily until it stood 25 
to 30 feet lower than at present, resting at this level for 
a very long time, and a great and most important beach 
was now formed, for on the terrace which is now repre- 
sented by this beach nearly all our seaport towns are 
built. Indeed, as the lecturer pointed out, the fact that 
it forms such a convenient means of approach to the 
ocean makes it not improbable that the maritime 
supremacy of the British Islands is greatly owing to 
the existence of this beach. After this the land again 
rose until it reached its present level, at which point it 
has probably stood for many thousands of years. Mr. 
Durham, in the course of his paper, pointed out the 
localities which helped to bear out the story of the 
geological history of Dundee and neighbourhood. 

BOURNEMOUTH SOCIETY OF NATURAL 
SCIENCE. 

AT a meeting held on Nov. 3oth, the Rev. G. H. West 
in the chair, a paper was read by Dr. Hyla Greves 
upon ‘‘The Hand; its Mechanism in Man and Brute.” 
The lecturer said, to prevent misconception, he would 
first define the term “ Hand,” which was intended to in- 
clude not only the human hand and that of the quadru- 
mana (or four-handed animals), but all modifications of 
the fore limb of the vertebrata. We may, he continued, 
here enumerate the various uses which the hand and arm 
serve in the animal kingdom. In itssimplest form, as in 
fishes and birds, for example, it is used almost entirely 
for the purpose of locomotion in water and air respec- 
tively ; in man, on the other hand, its use in Jocomotion 
is practically nil (its use in swimming excepted), but it 
is as a prehensile instrument and organ of touch that it 
finds its chief use. Again, in the monkey tribe and the 
sloths it serves for both the purposes of locomotion and 
apprehension, and to a less extent the same may be said 
of the carnivora, e.g., the lion and cat, which use the paw 
firstly as a means of locomotion, and secondly as a pre- 
hensile organ in procuring prey ; while in the ungulata, 
or hoofed animals, it is solely used as an organ of loco- 
motion. In comparing the structure of the human 
hand with that of other animals we recognise the bones 
which form the upper extremity or arm of man in the 
fin of the whale, the wing of the bat, the paddle of the 
turtle, and the wing of the bird. We see the same 
bones perfectly suited to their purposes in the paw of the 
lion and the bear, and equally fitted for motion in the 
foot of the horse and camel, and adjusted for climbing or 
digging in the long-clawed foot of the sloth or bear. It 
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is obvious, then, that we have to consider the human hand 
only as presenting the most perfect combination of parts, 
and exhibiting the bones and muscles, which in different 
animals are suited to particular purposes, so combined as 
to perform actions the most minute and complicated, 
consistently with powerful exertion. During an explana- 
tion of the bones and mechanism of the arm and hand, 
the lecturer showed, with regard to the elbow joint, a 
mere bending and straightening was all that was neces- 
sary for purposes of simple locomotion, but that in those 
animals who use the hand for other purposes—as for 
digging or burrowing—it was necessary they should be 
able to rotate the hand, and therefore the two bones of 
the forearm are so constructed that they can partially roll 
over each other, giving rise to the movements of prona- 
tion and supernation of the hand. It might be imagined 
that the easy motion of the hand resulted from the struc- 
ture of the hand itself; but on the contrary, the 
movements which appear to belong to it are divided 
amongst the bones of the whole extremity. The power 
of opposing the thumb to any of the other fingers is the 
chief characteristic of the hand of man. Without the 
thumb the power of the fingers would avail nothing, and 
accordingly the large ball formed by the muscles at its 
base is the distinguishing characteristic of the hand of an 
expert workman. As we progress downwards through 
the animal kingdom, in every instance where the fingers 
become rudimentary the thumb is the first withdrawn. 
In the quadrumana, which comprises apes and monkeys, 
the thumb may be entirely wanting, but when present it 
is more or less opposed to the other digits, but to a less 
extent than in man. In the bats we find a very curious 
modification of the hand and arm to form a kind of wing, 
all the digits, with the exception of the thumb, being ex- 
ceptionally elongated, these elongated fingers being 
united by an expanded membrane, which also extends 
between the fore and hind limbs and the side of the 
body. This membrane serves for flight. In the horse 
and other hoofed animals the leg is used solely for loco- 
motion, and modified accordingly. The characteristic 
feature in the foot is that portion of the toe which 
touches the ground being always encased in a hoof, or 
greatly expanded nail. Dr. Greves took the fore leg of 
a horse as a typical illustration of the hand adapted 
purely to the purpose of locomotion, and by diagrams 
explained how the fore limb was constructed to with- 
stand shock, and beautifully adapted for strength and 
elasticity. Taking the lower part of the leg, the wrist 
was shown to occupy the middle of the leg, and to con- 
stitute what is improperly called the knee. Below this 
point is a most radical change in the arrangement of the 
bones as compared with the hand of man: no resem- 
blance at first sight seems to exist between them. Dr. 
Greves carefully traced the connection in structure be- 
tween the hand of horse and man, showing them to be 
composed of the same elements, modified to suit in each 
case their special uses. 

The lecturer, after describing the hard of the various 
orders of animals, and explaining the special adaptation 
in each case to the special use, made a few remarks on 
the hand as an instrument of expression. 

Socrety or Cuemicar Inpustry (EpinsurcH Boarp).— 
On December 5th a paper on ‘Natural and Artificial 
Foods for [Tarm Stock” was read by Professor 
Ivison Macadam. These foods, the lecturer said, might 
be divided into the substances on the farm itself, and 

those bought in by the farmer. He first discussed the 
chemical and feeding properties of the grasses, cereals, 
and roots classed under the first heading, and gave some 
details as to the comparative feeding values of hay 
obtained and grown in various counties in Scotland and 
England, as well as from America, Canada, Germany, 
Switzerland, and Algeria. Large quantities of hay, he 
said, were annually shipped by the latter country to 
Leith and other Scottish ports, and found a ready sale for 
the winter feeding of sheep, etc. The process of making 
ensilage was described, and the chemical properties ex- 
plained, as well as the changes which plants undergo 
when being made into ensilage. The process was 
specially recommended in hill districts or in very wet 
seasons, the principal drawback being the cost of the 
necessary erections. Reference was then made to a 
series of letters published during last summer, in which 
the writer urged that the cereal crops in such very back- 
ward seasons should be made into hay, and eaten in 
that form either before or after being thrashed out from 
the grain. Afterwards, the various seed cakes were 
considered, and the method of manufacture explained, 
also the substances with which they were adulterated 
or mixed, and the paper was brought to a close by the 
valuation of cakes for feeding and manurial purposes. 
Specimens of the various substances mentioned in the 
paper were on exhibition in the hall. Afterwards a 
paper entitled ‘Note on Filter Stands” was read by 
Mr. D. B. Dott, F.R.S.E., giving a description of a stand 
to ensure the stability of filters while persons were work- 
ing with chemicals ; and a paper was also read by Dr. 
L. Dobbin, “ On the Detection and Estimation of Caustic 
Alkali in Presence of Alkaline Carbonates,” which was 
stated to be atest based on a new version of Nessler’s 
test for ammonia. pa 

LiverPoot GeotoeicaL AssoctatTion.—This association 
held a conversazione on December 3rd, which was 
opened by the President, Mr. A. Norman Tate, F.I.C., 
by a short address. He afterwards referred to the 
exhibits of the evening, and some of their special fea- 
tures. Amongst these exhibits were microscopes and 
slides, shown by the President and others, illustrating 
micropetrology, etc., also a large number of specimens 
in connection with mineralogical science, these latter 
being under the special charge of Mr. D. Clague, F.G.S., 
and included a new goniometer and other novel instru- 
ments now used in research, and illustrations of their 
uses were given by Mr. Clague during the evening. 
Some excellent photographs of Tarawera (New Zealand), 
kindly forwarded by Professor Judd, F.G.S., were shown, 
and Mr. Joseph Lomas, A.N.S.S., gave a short address on 
the same district. There were also exhibited specimens 
and diagrams of Arran pitchstone, and syenite, show- 
ing metamorphism, and Maus rock specimens from 
Castletown Bay by Mr. J. Hornell, and diagrams 
showing glacial action in the same _neighbour- 
hood by the Secretary, Mr. J. E. George; sections 
across the London basin by Mr. Joseph Lomas; crushed 
and weathered boulders from the boulder clay of this 
district, by Dr. Ricketts, F.G.S. ; a model of the quarry at 
Oxton, showing interesting geological features, by Mr. H. 
C. Beasley ; collection of coral by Mr. R. Wilson. There 
were also shown by Mr. T. R. Connell, Vice-President, a 
a fine work on fossil saurians, by Prof. Owen, and there 
were many specimens and prize drawings by geological 
students. 
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FLINTS+* 

To ogee JUDD, in asking those present to 
study with him the subject of flints, said it had 

been his special aim to illustrate the methods in which 
a scientific inquiry should be conducted. The object of 
science was to study the phenomena of nature with a 
view to discovering the causes by which these phenomena 
were produced. Now, the legitimate method of doing 
this, as he had pointed out to them already, was, first, to 
collect as many facts as possible bearing upon the sub- 
ject, and secondly, to arrange these facts so as to illus- 
trate the subject under consideration ; thirdly, to framea 
theory, it might be a tentative theory, that should har- 
monise with all these facts; and fourthly, to try the 
theory, when it had been framed, by the whole of the 
facts that could be discovered, and if it was verified, to 
accept it; but ifthe theory were not verified, to reject it. 
Now, many people seemed to think that this was a very 
cumbrous and round-about way of proceeding, and that 
there was a short and easier method by which the desired 
results might be obtained. The method might be 
shorter, but he thought a little consideration would show 
them that it was neither sounder nor so satisfactory as 
the scientific method. The method which these people 
would employ was, “First make your theory, then look 
out for facts which seem to support the theory, and most 
carefully shut your eyes to all such facts as do not fit 
the theory.” Now that might be characterised as the 
unscientific method, ; 

He did not know how it was—perhaps it was 
due to the fantastic forms and curious appearances 
which these flints often presented—but from some 
cause or another flints seemed to exercise a won- 
derful fascination for a speculative mind, and they would 
not be surprised, therefore, that the attempts to settle the 
question of the origin of flints by a short and easy 
method were by no means few in number. For example, 
there was a very worthy and gallant colonel who used to 
reside on the Wiltshire Downs, and as the hills around 

ere covered with chalk-flints, he thought he ought to 
know all about these chalk-flints, and that he must tell 
the world all about them, especially the way they were 
formed, and he wrote a book called the “ Old Chalk 
Cemetery,” in which he clearly proved, to his own 
satisfaction, that the flints had been brought by the 
general deluge, and mixed up in the chalk, and that it 
was obvious these flints were remains of once living 
things, the forms of which he could easily re- 
cognise. More than this, he gavea great deal of trouble 
—unnecessary trouble he (the lecturer) was afraid—to 
the curators of museums, for he was continually getting 
friends to put questions in Parliament why museums 
were filled with the class of objects they contained, 
whereas there were more interesting objects with which 
he undertook to fill not only those museums, but as many 
museums as the nation liked to build. He never gained 
his object in getting flints into museums, but what the 
museums would have been like they might judge from 
the book, which contained a number of remarkable 
photographs. Turning over the pages of that book, he 
found the echinus eating into the back of the bird of 
paradise. Now, considering the habits of the bird of 
paradise and of the echinus, it must have been only 
during the general deluge that they could have been 
brought together. Of course, he had the unicorn and the 

* Fifth Lecture to Working Men at the Royal School of Mines, 

Sea-serpent—that goes without saying; and as for noses, 
and arms of men, women, and children, he had sufficient 
to stock any number of museums. To take another 
example, there was an equally worthy old clergyman, 
who had written a book, which bore the title of “ The 
Chalk and Flint Formation; its Origin in Harmony with 
the Ancient and Scientific Modern Theory of the World.” 
At all events, they would have no difficulty in guessing 
that the ‘‘scientific modern theory” was no other than 
the author’s own. His work was illustrated by photo- 
graphs of big flints. Then he went on to insist that all 
chalk flints were nothing but meteorites that had tumbled 
down in the chalk mud, and somehow or another had got 
laid into bands. He (the lecturer) must not follow these 
amusing flights of imaginations ; there was no end to them. 
As Lyell used to say, ‘(When the human imagina- 
tion is untrammelled by those awkward things, facts, it 
revels with all the freedom characteristic of motion in 
vacuo.” 

Now, let them come down from those wonderful 
flights, and, curbing their imagination, look at the facts 
which could be obtained by the use of experiments and 
observations, and see what they could find out concern- 
ing the origin of flints. If they were puzzled at any 
point they would confess it; but they would try, never- 
theless, to find out what were the theories which the 
study of flints would lead them to form. He thought he 
could best dothat by inviting them to consider, first, what 
were the sources of the silica, which, as they had now 
learned, formed flints ; secondly, what was the way in 
which that silica was separated to make flints ; thirdly, 
let them ask what was the way in which the silica of 
flints reached its present position, so that it occurred in 
nodules and bands in the chalk ; and fourthly, what were 
the changes which it subsequently underwent so as to 
present the forms that they had seen it did at the pre- 
sent time. First of all let them ask what were the 
sources of the silica which formed flints. Now they would 
remember an experiment he tried in the earliest 
lecture in which he took a substance which was 
a compound of silica and one of the alkalies, potash or 
soda, formed by melting those two substances together 
—it would dissolve in water. They would recollect that 
to that solution of this compound of silica and one of the 
alkalies he added a little acid, and the result was that 
the compound was decomposed, the alkali and the acid 
remaining dissolved in the water, and the silica remain- 
ing also dissolved in the water; and he showed them 
how, by a method of dialysis, could be separated from 
the acid all the alkali left in the water. Now, that was 
the operation which was continually going on in the 
earth around us. Everywhere that experiment was 
being continued on a small scale. All those rocks which 
were formed by the action of fire, which were called 
igneous rocks—all those rocks contained silicates of the 
alkalies. It wasa compoundof potash orsodaand silica,and 
wherever water was percolating through rocks they found 
small quantities of this substance—silica combined with 
one of the alkalies—passing into solution; and if the 
water contained an acid, however weak it might be, then 
this decomposition of the silicate was going on, and silica 
was passing into a state of solution. It was true that 
this action went on very slowly indeed, like many of 
the processes in nature, and that it would take many 
years in a large mass of rock to produce as much silica 
ina dissolved state as he produced in the course of a 
few seconds by the experiments he performed, But 
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nevertheless the process was continually going on, and 
silica, by that series of actions which had been demon- 
strated by actual experiments, was passing continually 
into a state of solution. That slow and gradual action, 
in contradiction to the sudden and brutal mode of 
treating things which was characteristic of our chemical 
laboratories, was very characteristic of the operation of 
nature. The result of that action was that all natural 
waters contained silicain solution. Asthey had seen, the 
waters of those hot springs, the geysers, contained an enor- 
mous proportion of silica in solution—which was rapidly 
deposited, but all these natural waters of the globe, 
and the waters of rivers and lakes, as well as of 
springs, the waters of the ocean—all these natural waters 
contained silica in solution, but in very minute propor- 
tions. Indeed, the proportions were so minute that it 
almost defied the art of the most careful chemist to de- 
termine what the proportion was. For example, he 
had a number of analyses of different rocks, and the 
quantity of silica in many of them was very minute ; but 
if they had an analysis of natural waters the quantity of 
silica present in each of them would have to be repre- 
sented by he didnot know how many noughts following 
the decimal point, and then followed by some small 
figure. The experiments on the waters of the ocean had 
shown that the quantity of silicain the ocean was always 
less than one in 50,000, and in most cases less than one 
in 100,000, and in some cases much less than that ; so 
they saw the natural waters, whether they were the 
waters of springs, or of rivers, or of lakes, or of the ocean, 
contained silica in solution; yet they contained almost 
inconceivably small proportions of silica; and the ques- 
tion might arise, how could that almost inconceivably 
small proportion ever become separated from the enor- 
mous quantity of water in which it was dissolved? Of 
course they might take large quantities of this water and 
boil it down, thereby turning the water into steam, in 
which case all the dissolved matters, including the silica, 
would be left at the bottom. But that was not an opera- 
tion that went on commonly in nature. The ocean was 
not boiled down periodically, or even the lakes, in order 
to get out the silica; but there was an agency at work, a 
very important agency indeed, by which this silica was 
concentrated and separated from the water of the ocean, 
from the waters of lakes, from the waters of rivers, of 
Springs even, and the water flowing over the surface of 
the earth,when it fellas rain,silica wastaken up in all these 
cases, and it was concentrated from this water, separated 
from this water by the wonderful agency to which he 
had already called their attention. As he had already 
pointed out to them, there were remarkable organisms 
which took water into their organisation with their 
food, and in the process of breathing which went 
on in marine animals, Those waters were taken into 
their organisation, and the silica was separated from the 
water, minute as it was in proportion ; it was separted in 
the solid form, and formed the skeleton, or the hard part, 
of these organisms. They would recollect that he pointed 
out to them that there were three classes of organisms 
which had that wonderful power of separating silica from 
its state of solution. The first of these organisms were 
the excessively minute ones, the plants known as the 
diatomacze, or, for short, diatoms; and he would bring 
before them those diatoms as showing them the wonder- 
ful forms assumed by their skeletons. They were ex- 
quisite little objects, each consisting of two valves, like 
portions of pill-boxes, one fitting inside the other, but so 
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excessively minute that many of them could be only just 
seen even by the highest powers of the microscope, and 
in many ¢\.ses they were covered with the most ex- 
quisitely beautiful ornamentation, as shown in some 
figures he exhibited, which were only a few selected out 
of many, many thousands of known forms. These 
skeletons were composed entirely of colloidal silica which 
had been separated from its state of solution in water. 
Then there was a class of minute animals that lived both 
in marine and fresh water, and in water which was a 
mixture of both, and some of them inhabited fresh water, 
and all the forms that lived under these different condi- 
tions were very distinct. The radiolarians only lived 
in the sea. They were strictly marine forms. These 
radiolarians were so minute that many of them hardly 
reached the size of a pin’s head, but they were gigantic 
compared with diatoms. ‘The radiolarians assumed an 
enormous variety of forms. (A small selection of forms 
were exhibited.) 4,000 forms were described as being 
found by the Challenger Expedition, and Dr. Haeckel 
admitted that he was far from having described the 
whole of them. There was still a third class of organisa- 
tions, the slicospongia, siliceous sponges, which had 
skeletons which were as much larger than the radio- 
larians as the radiolarians were larger than the diatoms, 
and some of the forms of the rods building up 
the skeletons of the siliceous sponges were shown. 
Now, these organisms were all very minute—the diatoms 
excessively minute—but, nevertheless, they made up in 
numbers what they wanted in size; and as they had 
already seen, there was at the bottom of the ocean exten- 
sive deposits of white, sticky mud, some of which were 
entirely made up of diatoms, and these were called the 
diatomaceous oozes, and others were made up of radio- 
larians, and these white muds were called the radio- 
larious oozes ; and although they did not find mud made 
up entirely of sponge-spicules, there were many that 
were largely made up of them. But besides that, they 
found among the rocks of the globe many deposits, made 
up of these organisations, consisted chemically of silica 
and nothing but silica, which formed those materials 
known as tripoli and diatomite. These were made up of 
the skeletons of these diatoms. If they took the minutest 
fragment, they got hundreds and thousands of these 
marine creatures sprouting together. They could be 
examined under a microscope, and a wonderful variety 
of forms could be seen; hundreds and thousands of 
forms might be detected in one of these deposits. So 
again, in other parts of the earth they found rocks made 
up of radiolarians. In the Island of Barbadoes there 
was a rock covering many miles of country, and of con- 
siderable thickness, entirely made up of these radio- 
larians ; and in other places, again, they might find beds 
of siliceous rock, as Dr. Hinde so well showed, which, 
when examined by a microscope, were Seen to be made 
up of sponge-spicules. The part played by those 
organisms seemed to be in inverse ratio to their size. 
The deposits were greater as the things were smaller. 
They did not find great rock-masses made up of bones-of 
elephants, but they did find them made up of micro- 
scopical foraminifera: The most important deposits were 
made up of the smallest organisms, the diatoms ; the next 
important were made up of the radiolarians; and com- 
paratively thin and unimportant deposits, though not 
insignificant, were made up of siliceous sponges. This 
was Nature’s way of effecting most astounding results by 
means of the smallest and most insignifizant agencies, 
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What they had seen of the microscopical structure and 
character of flint would convince them that though flints 
consisted entirely of silica, they were nevertheless not 
deposits made up of radiolarians and sponges, or of 
diatoms. Now let them consider if it was possible that 
the materials which had been collected to form these 
organisms could be by any process collected so as to 
form these nodules and bands which were found in the 
chalk, and which were called flints. He had also 
called their attention to the way in which those nodules 
and bands occurred in the chalk; he had also 
pointed out to them a series of chemical analyses which 
showed that when there existed chalk without any 
flints they found silica distributed through the 
mass, but that chalk with flints did not contain silica 
distributed through it, and the suspicion was at once 
aroused that by some process or other the 
silica which formed the organisms deposited with cal- 
careous materials which formed the chalk mud; that 
this silica had been separated by some means and col- 
lected into these nodules. Now let them see if there 
were any grounds for believing, that such takes place. 
He had already pointed out how readily colloidal silica 
passed into a state of solution, and he had also brought 
before them evidence that this dissolved silica was every- 
where present in different kinds of rocks. They would 
recollect that he showed them how old limestone rocks, 
when dissolved, were found to contain little crystals of 
quartz, which must have been formed from silica dis- 
tributed in a state of solution through those rocks, or, 
rather, in solution in water, that percolated through 
those rocks. In the same way he had shown them how 
sand-grains, which were broken fragments of quartz 
crystals, were continually being formed into perfect 
quartz-crystals by the deposition upon them of silica, 
which had been also in a state of solution. He had 
shown them, too, that, when flints got broken, they 
became cemented together again. If they tested that 
with acid they would find the cement was siliceous 
cement. It was silica, which had been deposited to 
repair the flint; so that they readily saw that the col- 
loidal silica forming these siliceous organisms in a mud 
such as that which gave rise to the chalk might easily 
pass into solution; and he showed them a case where, 
in globigerina-ooze, the silica forming these organisms 
had clearly passed into a state of solution and been de- 
posited in a fresh form. 

Now, he must recall to their mind the facts to which 
he pointed with regard to silicification. They would 
recall the case ot a plant he brought before them—there 
was no mistake about it being a plant originally. He put 
before them a section showing all the cells and vessels 
having their different forms, and the whole was perfectly 
silicified. Particle by particle the carbon and the other 
elements present in the wood had been dissolved away, 
and each molecule of the complex organic compound had 
been removed, and the molecules of silica had been put 
in its place, so that the whole structure had been 
built up just as a red brick building would be restored 
if one knocked out a red brick and put in a white, 
and did this with every brick in succession until the 
whole of the original red brick building had been re- 
moved and the white brick, having exactly the same form 
and characteristics of the red brick building, pnt in its 
place. This was what went on on a finer scale in nature 
when a substance was undergoing silicification, The 
original structure, particle by particle, was removed, and a 
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fresh particle of silica was put in its place until in the end 
there was scarcely a vestige of the old substance. 
There was nothing but silica, but this silica presented 
all the forms that were found in the original mass of 
wood, or whatever it was that was silicified. He must 
ask them to bear in mind how completely this process 
of silicification took place. 

The result of the study of all those microscopic 
sections to which he called their attention the other 
day, was to show that flint was silicified chalk mud. 
Chalk mud consisted essentially of the substance 
calcic carbonate, or carbonate of lime, but this calcic car- 
bonate of the chalk mud can be silicified particle by par- 
ticle. The carbonate of lime might be dissolved and 
silica putin its place, and the whole mass become a mass 
of silica. This chalk mud was sometimes found perfectly 
silicified and formed into flints. Every particle of each 
of these rounded shells is dissolved and particles of 
silica put into its place, so that but for the fact that it does 
not dissolve in acids they might at first sight think they 
were dealing with actual chalk, but they were dealing 
not with actual chalk but with silicified chalk—a piece of 
chalk which had undergone precisely the same change as 
the silicified wood had undergone. Now it was very 
true that all flints that were examined did not look like 
chalk mud. There were many flints in which evidently 
avery great change had taken place, and the way in 
which that change had taken place he must proceed to 
show them, but from these changed flints to those 
which were manifestly nothing but chalk mud, 
there was every possible graduation. They found 
some flints which if put side by side with a piece 
of chalk, and in thin section, appeared so much alike that 
they would say there was no difference between them, 
yet the one was chalk and the other was flint. There 
could be no doubt that silicification had taken place 
because these were all forms of shells which were 
contained in carbonate of lime. There were no siliceous 
shells like these. It was clear that these shells had been 
originally carbonate of lime, and had been converted into 
silica by this wonderful process of replacement and 
silicification. Now, he must ask them to accept the fact, 
which was the result of an enormous number of obser- 
vations of different specimens, that from the flint which 
was most obviously and clearly nothing but silicified 
chalk mud, they had every possible gradation in the 
flints that showed none of this structure. He must just 
call their attention for a moment to some of the curious 
phenomena seen during the silicification of the chalk mud. 

He had already pointed out to them how curious were 
the results that arose from heteromorphism — the 
same forms which the same substance silica could 
assume. We have two totally different substances ot 
different properties of the most startling character, and 
both consisted of silica. There were other substances 
besides those two which were especially important—the 
crystalline silica known as quartz, and colloidal silica. 
Now, just as silica existed in two different stetes with 
different properties, so calcic carbonate or carbonate 
of lime, which formed chalk mud, existed in two forms. 
There was the crystalline form, known as the mineral 
calcite, and there were the less stable forms known as 
aragonite. He wanted them to recognise that there 
was a form which was stable, and which was not 
liable to change, and which was not easily passed into 
solution, and there was another that easily changed and 
passed into solution. They saw the effect of that in 
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many fossils which they found in flints. These fossils 
“were sea urchins, very much like in structure 
some of the sea urchins living at the present 
day—sea-eggs some people called them—but really 
different in species. Now .in these cases the original 
sea urchin was completely filled with flint, and it was so 
completely filled that the holes through which the arms 
of the animal passed, stood out as little needles on the 
surface, but the shell itself was not represented. The 
shell itself was represented by a hollow space; the 
outside of the shell had left its markings on the flint. 
There was what was called an external cast, and where 
the original shell was there was an empty space. The 
reason of that was that the shells of these animals were 
composed of this comparatively stable substance, calcite, 
but all round was the unstable chalk-mud. Now this 
chalk mud most easily passed into solution, and was 
therefore silicified. The calcite of the shell being more 
stable resisted this process and therefore remained as 
carbonate of lime. Occasionally they might find flints 
with shell remaining as carbonate of lime, but in other 
cases it would be found that water had percolated 
through the mass, after the silicification of the other 
part had been completed and had dissolved out of the 
calcite, leaving a hollow space. There was in the case 
on the table one of the most curious burrowing sponges. 
This sponge had burrowed into the shell, and the result 
had been that the hollows had been filled by that chalk 
mud, and wherever those hollows existed, silicification had 
taken place; but in the shell around the cell, silicification 
had been resisted, and afterwards the shell had been dis- 
solved away, and thus they had got the curious appearance 
that was presented. There was no end to the number of 
very interesting features which they might find exhibited 
in shells fossilised in flint, and he hoped that the facts they 
had been considering would enable them to interpret 
them. 

He must confess that although it was perfectly clear 
that flints were silicified mud, and that silicification 
had taken place by the series of processes he had 
described—he must confess that there was a problem 
still unsolved—why did silica concentrate itself along 
certain bands, and form certain nodules ? That problem 
was still an unsolved problem. There were several old 
experiments which were tried many years ago, but which 
were unfortunately not confirmed. They must not 
rush too hastily to the conclusion that the author of these 
experiments madea mistake. He took a material like chalk 
mud through which he distributed a small quantity of dis- 
solved silica—matter containing silica in solution. He 
then put a number of minute bodies consisting of silica, 
bodies like sponge spicules, in the hope that these would 
serve as centres of aggregation—that where these siliceous 
bodies were, the silica would tend to collect in 
masses analogous to chalk flint. Probably, as it 
seemed to be an experiment which was not yet 
fully confirmed, they must admit that there was 
still a problem remaining unsolved with regard to these 
shell flints. 

Now, he must call their attention to the fact that 
many flints did not exhibit the characters of silicified 
chalk mud, and in order to explain the reason of this 
he must recall their attention to the doctrine of allo- 
morphism—a doctrine that substances having the same 
composition might have their molecules so arranged 
as to form a substance with totally different properties. 
A most remarkable example of this was frequently | 

pointed out to them in the case of silica. Silica existed 
in two forms. Colloidal silica, which was unstable and 
easily passed into solution, was unstable because it 
was constantly tending to pass over into the other 
form, crystalline silica ; and crystalline silica, or quartz, 
which was stable—almost insoluble. There was a 
constant tendency for this unstable colloidal silica to pass 
into the stable form known as quartz. Perhaps he 
could illustrate these paramorphic changes by an 
experiment with a substance he had with him, 
which like silica had a great tendency to pass into 
another state; this substance was mercuric iodide. If 
they examined a little of that material under a micro- 
scope, they would find it consisted of red crystals of very 
definite shape, but he could make it assume a different 
form of crystal which had a bright yellow colour, and 
make it pass into the allomorphic form, though the com- 
position of the material did not change. One of the 
ways in which it might be made to assume the allomor- 
phic form was by heating it. They saw by the simple 
action of heat the red substance had passed into its allo- 
morphic yellow form. Now the red substance was a stable 
form, and the yellow substance was the unstable form. 
The stable answered to crystalline quartz, and the un- 
stable to colloidal silica. The yellow was a particu- 
larly unstable substance, and mechanical pressure would 
cause it to change. He would take a hard substance, 
and they would see that wherever the hard substance 
had touched those yellow crystals, they had instantly 
broken up and arranged themselves in the forms 
of new crystals which had a bright red colour. 
Although there were not many cases which by 
a change of colour this paramorphic change was 
manifest, such paramorphic changes were continually 
going on. If he left the paper with which he 
had been experimenting for three or four days, he would 
find the whole of the yellow material had gone over to 
the red material—that paramorphic change had taken 
place spontaneously, so unstable was the yellow material 
that he had produced. Now in the same way the 
colloidal silica which was deposited in sponge spicules 
was constantly tending to pass over into crystalline silica 
or quartz. When they examined any of the rocks which 
were made up of sponge spicules, with a microscope, 
they constantly found the sponge spicules re-arranging 
themselves in crystalline form. The first change which 
took place when masses of chalk mud were silicified 
was that colloidal silica gradually passed particle by 
particle into minute crystals, forming bodies known as 
microlites. These microlites built up structures which 
were of great beauty, and whicli were at once recognised 
by the fact that they polarised light when examined 
between cross angles ; instead of having a dark body, 
they polarised in wonderfully brilliant colours. The 
white flint which was found in the centre of chalk 
flints, and on the outside of chalk flints—this white flint 
was formed by the silicification of the white chalk 
mud, and, like the white chalk mud, it was white, and 
it retained its colour, although a greater or smaller pro- 
portion of the siliceous replacement might pass into a crys- 
tallised form by this paramorphic change. But when this 
white flint has this colloidal silica added to it, the 
change produced was exactly like that change which was 
produced when a piece of blotting paper was put into 
water, or still better into oil. In that case opaque 
blotting paper became translucent, and when they dried 
it again it became opaque. The introduction of this 
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colloidal silica between particles of silicified white chalk 
might make it assume a grey tint, and pass from the 
opaque to the translucent condition. On the other hand, 
on the outside of flints the action was continually going 
on. Percolating water was eating out the colloidal silica, 
which filled up the interspaces between the silicified 
particles, and then the mass became white, in just the 
same way as a piece of white blotting paper becomes 
white and opaque on the water being driven out of it, 
and on its being held before a fire. Such were the 
changes which went on in the mass of silicified chalk 
mud constituting flints, and that so far as had yet been 
made out was the process of flint-making. Now, he 
must call their attention to another process that was 
going on in nature—the destruction of flints. At first 
sight flints seemed the most indestructible of bodies. 
The flint instruments he would have to point out in the 
next lecture seemed to be the most imperishable of 
objects. Objects made of iron, bronze, gold, and 
silver even, got lost and perished, but articles 
chipped out of flint remained apparently unchanged even 
from very remote periods ; but although, speaking in the 
historical sense, flints were very indestructible, geologic- 
ally, when dealing with not thousands but millions of 
years, flints were extremely perishable, and the reason 
of that was that they consisted in part of this unstable 
substance, colloidal silica. Quartz, on the other hand— 
perfectly crystalline quartz—was almost the most im- 
perishable of substances. It had no tendency to change 
its state. It was in its stable “condition, and it only 
passed into solution with the greatest difficulty, so that 
grains of sand which built up the sandstone and quartzite 
and other rocks, were many of them of inconceivable 
antiquity. Many little grains of sand could be proved 
to have been washed out of one formation and gone into 
another, and to have been washed out of that and gone 
into another, and the process repeated again and again, 
perhaps a little being worn from the outside of the sand 
grain on each occasion, but nevertheless the quartz grain 
retained itsidentity. Now flints were continually rubbing 
against one another, and being worn down, first into sub- 
angular flints, and then at last into perfectly rounded 
flints or pebbles, and it might seem that they ought to 
find among the rocks of the globe large quantities of 
little fragments broken off the flints, and when, as at Black- 
heath and many other places about London, they found 
beds wholly made up of rounded flint-pebbles, they 
might well expect the sandin which they were embedded 
to be made up of flint-particles. But they would find it 
was not sand composed of flint, but sand composed of 
little bits of quartz. He would see if he could make 
them understand why that was. First he must call their 
attention to the fact that if they wanted to dissolve a 
thing quickly they must reduce it to powder. The 
reason of that was very obvious. The action of 
the acid could only take place in a solid substance 
at the surface where the two met together. The 
consequence was when they had a mass with an 
increased surface, the action between the acid and 
the substance took place immediately, and solution was 
very rapidly effected. That was the way in which they 
always proceeded in chemical laboratories; if they 
wanted to proceed quickly they pounded the mass up. 
They reduced it to powder so as to increase the surface. 
Nature did not chose to reduce flints to powder, but did 
the thing in a slightly different way. They would 
remember what he said the other day about the 
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conchoidal fracture of flint, and they would recol- 
lect those beautiful specimens which he put be- 
fore them abstracted from a church which he did 
not chose to mention, the surfaces exhibiting the taps 
that fell from the old mason’s hammer; the hand was 
dead long ago, but the force of the blow, and the weight 
of each particular blow, could be calculated to a nicety 
from the way the cracks had been produced in these 
flints. They were like the negative of a photograph, 
quite invisible when first struck, butthey had beenrevealed 
by the weathering process going on in nature, and told 
their tale. Nature was continually doing things of that 
kind in ordinary flints. Here were some flints taken 
up on the shore during his summer vacation. It 
was one of the sorrows of geologists that they could 
never let their trade alone; it followed them every- 
where—even to their holiday excursions to the sea- 
side—and these flints, when the surfaces were ex- 
amined, seemed to be covered with most beautiful curved 
cracks. Ifthe flint was of fine grain, the fracture would 
be a fine one; if of course grain, a course one. If they 
picked up flints on the shore, they would find that a 
wonderful change had gone on—that along the line of 
cracks there had been a process of change. White flint 
had been developed along both sides of the crack, and 
the reason of that was that solvent action had penetrated 
along those cracks, eaten out the soluble silica on 
each side, and rendered the flint on both sides white and 
opaque. If they made a microscopic section of the flint, 
they could see how that process was going on. The white 
flint became opaque, the black clear and translucent, 
and they would see how this whitening of flint by solu- 
tion of colloid silica between the particles was going on. 
In that way the whole mass of the flint was gradually 
broken up. The crystalline parts came off in the mud, 
and in time the whole flint was destroyed. If they took 
any specimens of those instruments which had been 
fashioned out of flint, they saw the beginning of the 
change. The original black flint was covered with a 
skin of a light colour. The process went on much more 
rapidly wherever the flints were rattling against one 
another on the sea shore. Wherever that process was 
going on they knew that nature was doing her-work of 
making fresh fractures, producing new surfaces by which 
the solvent action of the water could operate on the 
flint. He had brought that fact before them, because it 
was a very characteristic way in which nature did her 
work. 

— SSS 

CORRESPONDENCE. 

The Editor does not hold himself responsible for opinions expressed 
by his correspondents, nor can hetake notice of anonymous com- 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 

THE SPARROW AGAIN. 
Having noticed in your valuable paper a short controversy 

on the sparrow, I beg to add a few remarks concerning its 
behaviour to other birds. It has latterly been observed to 
seize upon the nests of the bank-swallow or sand-martin just 
as it does upon that of the common martin. Whether this 
is a novel habit or an old one, which has previously escaped 
observation, I am unable to say. 

Sparrows habitually monopolise crumbs thrown out in the 
winter for the relief of starving birds. Being always in the 
majority, they attack and drive away the robin. 

SANDY, 



Dec. 21, 1888. ] SCIENTIFIC NEWS. 639 

RECENT INVENTIONS. 
The following list has been compiled especially for the SCIENTIFIC 

News by Messrs. W. P. THOMPSON avd BoOuLT, Patent Agents of 
234, High Holborn, London, W.C.; Newcastle Chambers, Angel 
Ra, ottingham ; Ducie Buildings, Bank Street; Manchester, 
and 6, Lord Street, Liverpool. 

ExPLosive.—Mr, C, D. Abel has patented an explosive 
compound as a communication from H. Schoneweg. 
This explosive is cheap, effective, and explodes without 
flame, and is not hygroscopic. It is made by adding to 
a mixture of an explosive nitro-compound and oxalic 
acid a large proportion of potassium nitrate. 

Hurt.—Mr. J. C. H. Peacocke has patented a portable 
hut. It consists of a framework of wood strengthened 
by tension rods without obstructing the passage through 
the building, and having walls, flooring, and roof of 
roller shutter, which will serve as a covering for the 
parts of the building when taken apart for transport. 

Locxs. —Mr. H. Steinke has patented a safety-lock. 
The object is to dispense with the use of springs in 
safety-locks, and substituting therefor a number of lock- 
ing plates which are actuated by one or two keys, so as 
to slide rectilinearly, or turn, or swivel on pivots, and 
provided with notches for the entry of the shackle hook. 

Water-Courses.—Mr. A. Langues has patented a 
method of excavating or deepening water-courses. It 
consists in causing a vessel provided with blades pro- 
jecting down beneath its bottom to travel up stream so 
as, by narrowing the section of the water way, to effect 
an increase of velocity of the water, and cause it to 
impinge upon the bottom, whereby the material of the 
latter will be dislodged and carried by the current out to 
deep water. ee data 

Rotter-Mitts.—Mr. P. Tofel has patented a roller- 
mill. The invention relates to the driving-gear, and by 
the use of it the differential velocity of the grinding 
rollers can be increased at will, without necessitating 
the employment of rollers of unequal diameter. The 
invention consists in the employment of rope driving- 
gear working in grooved pulleys, and effecting a differ- 
ential velocity of the grinding rollers ; the ropes are made 
of any suitable material, mechanism being provided to 
take up the slack. osetia 

Etectric Rattways.—Mr. W. L. Madgen, a communi- 
cation from E. Manville, has patented a method of sup- 
plying electric railways or tramways with electricity. 
The secondary lead is divided into sections, each arranged 
to supply the locomotive as it passes along it, and each 
of these sections is connected to the primary lead, which 
extends continuously the whole length necessary to sup- 
ply the last of the secondary sections, this main lead 
including appliances, whereby the currents transmitted 
from it to the discontinuous sections are caused to be of 
moderate tension. 

ProjectTiLes.—Messrs. M. Von Foerster and C. Wolff 
have patented an explosive projectile. The shell is pro- 
vided inside with a tube rigidly connected therewith and 
open at its forward end; the fuse is lodged within this 
tube in such position that its initiating cartridge is sepa- 

rated from the charge of the shell by the walls of the tube. 
The fuse is secured by a fastening adapted to give way 
when, upon the shell striking against its mark, the fuse 
is impelled forward within the shell, and a channel is 
provided into which the fuse can fly, so that the initiat- 
ing cartridge, on exploding, will be in immediate contact 
with the charge. 

Water METERs.—Mr. J. C. Panwels has patented a 
water meter. It consists of a cast-iron box, divided in 
two parts and fastened together. Inside this is a wkeel 
with a groove; this wheel is connected by arms toa 
central axis, the arms being provided at one end with 
fans. The wheel has a part cut out, and at each end is 
a pipe leading outside the case for inlet and outlet of 
the water. The central pivot is connected to registering 
mechanism, and the spaces between the fans can be made 
to hold any desired quantity. The water passes into the 
wheel, and by its pressure operates the fans, which drive 
the registering mechanism. 

CuurcH Oreans. — Mr. H. T. Newbigin has patented 
means for automatically regulating the wind supply to 
church organs blown by motive power. A rocking lever 
is employed, having a constant angle of oscillation, in 
which slides a bar having attached thereto the connecting 
rod which works the air feeder. This bar is so con- 
nected that as the air-receiver expands it moves the point 
of connection of the bar nearer the centre of oscillation, 
thus diminishing the travel of the air-feeder, and as the 
receiver contracts, the point of connection is moved 
farther from the centre of oscillation, thereby increasing 
the travel of the feeder, and consequently the air supply 
to the instrument. 

Suips,—Mr, J. H. Milne has patented apparatus for 
steering, manceuyring, and propelling ships which may 
be used as a screw propeller or paddle, and may be 
fitted at the stern or side of a vessel. In a screw pro- 
peller two diametrically opposite blades are fixed to a 
box upon a shaft. These blades are connected by a 
spindle which is fitted to turn in the box about an axis 
at right angles to the shaft. Internal gear is applied to 
the shank of the blades, and by it the blades can be 
turned, when desired for steering, so as to cause them 
to act transversely when passing the highest or lowest 
point of their circular course, and edgeways when pass- 
ing the opposite point, accordingly as the ship is required 
to deviate to starboard or to larboard. ~ 

Gas Governors.—Messrs. H. W. and A. F. Cole have 
patented a gas governor. In this governor the gas 
enters at an inlet and passes downa centre tube, through 
holes and underneath a float, the quantity of gas passing 
through the tube being greater than can pass through a 
regulating screw. The gas raises the float and closes a 
valve sufficiently to admit only the quantity of gas that 
can pass through the regulating screw. The gas pres- 
sure at the outlet side of the regulating screw and the 
upper side of the float is maintained equal by a free gas 
passage, and the weight of float and valve being properly 
adjusted, it follows that any increase of pressure must 
first act on the underside of the float, raising same and 
closing the valve in proportion to the increase, and as 
the pressure decreases the float falls and opens the 
valve in proportion, thus ensuring aregular and uniform 
flow of gas for use. 
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SELECTED BOOKS. 

Astronomy with an Opera Glass. Popular Introduction 
to the Study of the Starry Heavens with the 
simplest of Optical Instruments. With maps and 
directions to facilitate the recognition of the constel- | 
lations and the principal stars visible to the naked 
eye. By G. P. Serviss. London: Sampson and 
Son. Price 7s. 6d. 

Industrial Education. (Education Library ) By Sir P. 
Magnus. London: Kegan and Co. Price 6s. 

A Text-Book of Elementary Metallurgy, for the use ot 
Students. By A. H. Hiorns. London: Macmillan 
and Co. Price 4s. 

A Sketch of the First Principles of Physiography. With 
Maps and numerous Illustrations. By J. Douglas. 
London: Chapman and Co. Price 3s. 6d. 

Worlds Inhabitants; or, Mankind, Animals, and 
Plants. Being a Popular Account of the Races and 
Nations of Mankind, Past and Present, and the 
Animals and Plants inhabiting the great Continents 
and Principal Islands. With about goo Illustrations, 
representing all the Types of Mankind, their Home 
and their Public Life, together with many of the 
Principal Types of Animals and Plants. By G. T. 
Bettany. London: Ward and Lock. Price 7s. 6d. 

The 

Seas and Skies in many Latitudes; or, Wanderings in | 
Search of Weather. Maps and _ Illustrations. 
R. Abercromby. London: Stanford. Price 18s. 

A Short History of Natural Science. Fourth edition. 
With Corrections and Additions. By Arabella B. 
Buckley. London: Stanford. Price 8s. 6d. 

Electric Bells, and all about them. A Practical Book for 
Practical Men. With more than roo Illustrations. 
By S. R. Bottone. London: Whittaker. Price 3s. 

Elementary Commercial Geography. A Sketch of the 
Commodities and Countries of the World. By H. 
R. Mills, F.R.S.E., Lecturer on Commercial Geo- 
graphy in the Heriot Watt College, Edinburgh. 
London: C. J. Clay and Sons. Price Is. 

On the Senses, Instincts, and Intelligences of Animals. 

By 

With Special Reference to Insects. By Sir John 
Lubbock, Bart.. M.P. With too illustrations. 
London: Kegan Paul, Trench, and Co. Price 5s. 

DIARY FOR NEXT WEEK. 
Thursday, Dec. 27.—Royal Institution, Albemarle Street, at 

3 p.m.—Clouds and Cloudland, by Pro- 
fessor Dewar, F.R.S. 

Saturday, Pec. 29.—Royal Institution, Albemarle Street, at 
3 p.m.—Clouds and Cloudland, by Pro- 
fessor Dewar, F.R.S. 

‘SALES. 
The Charge for Advertisements in this Column is Sixpence for the 

first sixteen words, and Sixpence for every succeeding eight words. 
Advertisements for this Column should be received by first post on 

Tuesday to insure insertion in the following number, 

Gas Engine, nearly new, one-man-power, Atkinson Patent, 
also a separator for Photographic Emulsion, by Watson, Laidlaw, 
and Co., Glasgow.—FIRREL, Kirkdale, Sydenham. 

List of Second-hand Lathes, Fret-saws, etc., two stamps.—Call 
at 100, Houndsditch, London, or write to BRITANNIA COMPANY, 
Colchester. Prize Medals. Makers to the British Government. 
Cash on easy terms. 

Hat Bearer; or Brace Perfector; universal fit. 
stamps.—T. Rawson, Heaton Lane, Stockport. 

Fretwork.—Catalogue of every requisite, with 600 illustrations, 
free for 6 stamps.—HARGER Bros., Settle. 

Do your own Electro Plating and Gilding. System inex- 
pensive. Particulars one stamp.—PERKS, 47, Alexandra Road, 
Richmond, Surrey. 

Watts’ Gas Engines, all sizes, from 14 bore, slide explodes 
charge, simple. Lists, 3 stamps.—Below. 

Watts’ Gas Engines, work without noise, are easily made up. 
Castings supplied. List, 3 stamps.—Below. - 

Dynamos for plating and lighting, experimental dynamos, 
electro motors, separate parts, wire, punchings, etc_—Below. 

Dynamos, highest efficiency, castings or finished. List, 2 stamps. 
—WILLIAMS, WATT, AND Co., Belshaw Street, Homerton, E. 

Mica or Tale cut for all purposes. Mica chimneys, Mica 
covers, etc.— C. JOHNSON, 87, New Oxford Street, W.C. 

Sheet Metal Workers’ Instructor (Warne’s).—Few Copies 
cheap ; covers slightly soiled.—94, St. Augustine’s Road, London, 

W. . 

Post free, six 

NOTICES. 
The Title Page and Index to Vol. I., now ready, price 3d. 
Cases and Binding, Vol. I., including Title Page and Index, 

price 3s. 
Vol, I., bound in cloth, with Title Page and Index, gs. 6d. 

—by post Ios, 
The Back Numbers ot SciENTIFIC NEWS can be obtained 

from all Booksellers and Newsagents, or direct from the 
Publisher, 138, Fleet-street, London, E.C. Price 3d. each, or 
by post 34d. 

METEOROLOGICAL RETURNS 

For the ten weeks ending on Monday, Dec. roth, 1888. Specially prepared for ScirntTIFIc NEws from official reports. 

Mean Temperature. Rainfall. Duration of Sunshine. 

Scotland, East |44‘1 degs., being 3°3 degs. above average.| 8 rins., being o’8 ins. above average. | 92 hrs., being 62 hrs. below average 
England, N.E. |46'0 ,, ee aD 5S 93 4:8 5, srmelse) > below, 55 I4I ,, ao 2 ,, above - ,, 

England, East |45°7 5» »» O8 5, 53 ry) 48,, » %I4oy 2 29 173 5 » I3 5, ” ” 
Midlands 456 ,, pp WS) 309 ” ” 6'4 5, ORs, ” ” 155 »» 2” I ,, below ,, 
England, South |47°3 ,, » 15 5 »” 9 795, » O04 ,, above ,, 163 ;, ” 3», above ,, 
Scotland, West 463 ,, » 24 45 2 ” 135 5 9 ME oy ” ” 104 55 3» 39 5, below ,, 
England, N.W. \46°9 0 » I'l ” 2” 29 87 ” ” or ;, below ” 1I5 », » 13» ” ” 
England, S.W. 1485 50 LS ets s ap 9 Dies; p OO yp GIKE 170 5, oy) 7» ” ” 
Ireland, North |47°6 ,, Arby i Gade fs is 0,, » 04 ,, below ,, 136 ,, »» 26 4, ” ” 
Ireland, South 48'5 ee RELIG Wel SemNet LTE <3 HI py OS gy EO” WO pe ay SED} me 

| 
The Kingdom... [46 Gumeas eI Sates 3 29 3} es » OT 4, ” ” 140 ,, » 16 5, »” ” 

The above period is fairly representative of the autumn of 1888, 
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NOTICE. 

WE beg to announce that after this date the publication 
of Screntiric News will be discontinued. A year’s ex- 
perience has shown that, though the number of readers 
has increased, the rate of increase has not been sufficient 
to justify the continuance of this journal. An honest 
endeavour has been made to give in untechnical language 
particulars of many of the interesting and instructive 
advances made by scientific workers; and if we may 
judge from the many expressions of approval that have 
reached us, the endeavour itself has been successful. 
But, unfortunately, there does not yet seem to be a public 
numerous enough to give adequate support to such a 
paper as ours ; so we have no choice but to thank heartily 
the contributors, readers, and correspondents who have 
given us their kindly help, and to bid them a reluctant 
farewell. 

Subscriptions in hand after this date will be returned. 

53S —- 

SCIENTIFIC TABLE TALK. 

By W. Mattiev Witttams, F.R.A.S., F.C.S. 

In Screntiric News, November 3cth, is a very interesting 
report of Mr. J. E. Bedford’s inaugural address to the 
Leeds Geological Association on ‘‘ Natural Gas.” In the 
course of this, Mr. Bedford says, ‘‘ The remarkable purity 
of this gas is another important feature in its favour, and 
for this reason it is especially valuable in puddling 
furnaces, where the iron is very likely to be deteriorated 
by sulphur, etc., from inferior fuel.” 

Mr. Bedford has abundant text-book authority in 
support of this usually accepted idea that the fuel used 
in puddling furnaces may supply sulphur to the iron it 
is melting, but he is wrong nevertheless. When I went 
to Sheffield early in 1868, I believed the same, and 
many other things concerning iron and steel that I had 
learned from the writings of high authorities on pure 
science, and from the customary routine of laboratory 
teaching, which were afterwards refuted by the unso- 
phisticated teachings of black-faced puddlers and other 
workers. 

On entering upon my duties as chemist to the Atlas 
works, where about 5,000 of such men are employed, I 
found that the coal supplied to the works came from 
various pits, and was visibly variable in quality, some of 

it being very “brassy” i.e., containing sulphur in the 
usual form in which it exists in coal, viz., as golden- 
coloured scales and crystals of iron pyrites. With the 
customary self-righteousness of the man of science, I 
looked down with pity upon the ignorance of the people 
who should use such coal indiscriminately for all the 
purposes of the works, instead of obtaining analyses of 
each brand and assigning the sulphurous coal to the 
work of heating boilers, and using only the purest for the 
puddling and reheating furnaces. I communicated these 
ideas—mildly, of course—to Mr. Ellis, the managing part- 
ner, who at once perpetrated thedaring heresy of affirming 
his belief that the sulphur of the coal used in puddling 
furnaces had no effect whatever on the iron; but he had 
no objection to my full investigation of the subject. 

I accordingly set to work by first determining the 
sulphur in each brand of coal supplied to the works, then 
superintending the puddling of a few charges of given 
pig first with the purest coals, and second with the most 
impure. On analysing and mechanically testing the 
results, I was surprised to find no measurable difference. 
The sulphurous coal was very variable; there were 
veins of pyrites running through certain lumps and none 
visible in others. I accordingly made a second series of 
experiments by using as fuel selected lumps of the worst 
quality. Still no increase of sulphur in the finished iron. 

I then obtained a supply of pyrites in lumps and 
mixed this with the fuel, first in moderate quantities, 
then increasing them up to the extravagant amount of 
56lbs. in the fuel of one charge (44 cwt. of pig iron). No 
mischief was done; the finished iron was neither better 
nor worse than average, whether tested by chemical 
analysis or by the usual mechanical tests. 

The facts being known, the rationale is not difficult to 
work out. The sulphur comes over with the reverberated 
flame as sulphurous acid, and this only strikes the cinder, 
7.¢., the fusible silicates, that float on the surface of the 
melted iron. The conditions are quite different in the 
blast furnace, where the pyrites come in contact with the 
iron in the midst of reducing, instead of oxidising, sur- 
roundings. 

The first evening meeting of the winter session 
Middlesex Natural History and Science Soc’ 
opened by an address by the annual Pre=* 
Flower, Director of the Natural History ~ 
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tne British Museum, the subject of the address being an 
account of the general arrangements of the Natural 
History Museum and the recent additions thereto. In 
the course of this very lucid expositiona subject wastouched 
which must be interesting to all the readers of the 
Scientiric NEws, viz., that of the much-vexed question 
of opening our national museums on Sunday afternoons. 
Readers should note the italics. 

One of the objections commonly urged against this 
innovation—the only one that, in my opinion, deserves 
any serious consideration—is that it may throw Sunday 
work upon the museum officials. Prof. Flower disposed 
of this by telling us that at least three-fourths of the staff 
are in favour of opening on Sunday afternoons, and many 
are so enthusiastic that they say that they will come and 
take their turns at attendance even without remuneration. 
In the course of the conversation that followed, Mr. Lant 
Carpenter told us that his father, the late Dr. Carpenter, 
and other men eminent in’ science had offered their 
services gratuitiously as guardians, taking turns on 
Sunday afternoons. : 

This, however, is not necessary. What is demanded is 
the evolution of parliamentary common sense, in sufficient 
quantity to enable our legislators to understand that the 
contemplation of a magnificent panorama of creation is 
no outrage upon the very sensitive religious scruples of 
a nation that permits the public sale of unlimited quanti- 
ties of intoxicating drink at the time in question. 

In reference to the employment of the museum offi- 
cials, the increase of labour is practically trivial. Some 
people—including members of Parliament—imagine tha 
all the staff of the museum is occupied in standing in the 
rooms with wands in their hands, and staring at visitors. 
Such people do not, probably cannot, understand that a 
great collection of tens of thousands of specimens re- 
quires general and detailed attention involving a vast 
amount of work, and that besides all this it is part of the 
duty of the museum officials to assist bona fide students 
who use the museum for purposes of specific research. 
Like all others who have done this, I can give personal 
testimony to the efficiency of such aid and the courtesy 
with which it is afforded. About two years ago some 
bones were found in the London Clay, at Harlesden, and 
given to me. I took them to the museum for purpose 
of identification,and Professor Flower himself took them to 
the skeletons of the animals to which they belonged, and 
by placing each bone by the side of the corresponding 
one of each skeleton enabled me to settle the question of 
their origin in spite of my lack of special skill in com- 
parative anatomy. Collectors and students in every 
branch of natural history use the museum for the pur- 
pose of identifying their specimens, and much other 
work. 

The mere guardians are chiefly policemen, some of 
whom are on duty every Sunday, whether the museum 
is opened or closed. The additional guardianship de- 
manded by opening on Sunday afternoon need not afflict 
the consciences of even the most tenderly constituted 
and most demonstrative of Sabbatarians. 

As Professor Flower said, the one or two members of 
the staff and the few attendants will not be expected to 
sweep and clean, nor to stuff birds, nor arrange tablets, 
nor write labels; they will only have to walk to their 

‘es, walk about a little in the museum, and then walk 
again ; and these being very few out of a large 

‘r turns to do this on Sunday afternoons would 
* distant intervals. 
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TYPE-WRITERS. 

(Contenued from p. 650.) 

is ee difficulty of “ alignment,” which is experienced in 
some type-writers, has been attacked by the Barlock 

The mechanical principle resembles that which we have 
described, but the arrangement of the parts is totally 
different. The keyboard is provided with seventy-two 
keys, one to each character, but the levers strike down- 
wards. This has the great advantage of enabling the 
printed matter to be seen by the operator, up to within 
a few letters of the last one printed. 

With the two machines already mentioned the whole 
paper carriage has to be lifted ona hinge in order to see 
what has been written. This is a matter of great im- 
portance to authors, or others who use the type-writer 
for producing their own compositions direct, since it is 
easy to fall into errors of tautology, if the last few words 
cannot be readily seen. The inking tape, which in 
other machines is gradually fed direct from one roller to 
another, passes round a*wire guide, doubling back on 
itself, thus allowing all the writing to be seen but the 
last letter or two. In the only machines of this make 
which we have seen, this advantage is lessened by a 
bar which hides the whole of the last line. We under- 
stand that this is being altered in a new pattern. 

The feature from which the Barlock takes its 
name is the method by which the alignment of the 
characters is ensured, even if the levers become slightly 
bent or worn. A number of tapered pins project upward 
from a semi-circular plate which surrounds the point 
at which the type make their impressions. The type- 
bar, at the end of its stroke, falls between two of 
these pins, thus locking it, and ensuring that each letter 
shall fall exactly in the same place. The precautions 
which it is found necessary to take in the construction of 
such machines, to ensure their alignment, arise not only 
from wear of the pivots, but from the effects of an acci- 
dent to which all machines of this class are liable, viz., 
the clashing of two type-levers if simultaneously de- 
pressed. This may occur either from carelessness, from 
writing at too high a speed, or from inexperience on the 
part of the operator. These machines are all heavy, 
and are suitable for use in offices, or for other purposes 
in which it is not necessary to move them about. They 
are generally mounted on iron stands, like sewing 
machines. The parts. are numerous; repairs cannot 
easily be effected, even by a skilful workman ; the type 
cannot be changed; and the price is about twenty 

guineas. 
The Hammond type-writer occupies structurally, an 

intermediate position between the machines already 
mentioned and those in which the type are carried ona 
wheel or plate. This machine has a keyboard of only 
30 keys, but they each control three characters, or 90 
in all: The keys radiate from the centre, and are 
arranged in two rows. The curvature is a slight 
disadvantage, and might be easily altered to two 
sets, inclined to each other, thus \/ , one for each hand. 
The movement of the fingers in this instrument is more 
like playing on a piano than in other keyed type-writers, 
which are generally “pounced” upon with the first 
finger of each hand. Under ordinary circumstances, 
the keys print small letters and the four most common 
punctuation marks. On depressing a key marked 
“Cap.” the capitals and four other punctuation marks are 
ready for work ; and by the use of a key marked “ Fig.” 
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the figures, and no less than eleven other marks, such 
as £ % [* ] and six fractions, can be employed. The 
type are arranged in three rows on two ebonite seg- 
ments. Each of these resembles one-sixth part of a broad- 
tyred wheel, with the type set like three rows of nails 
around it, Each segment is attached to the centre by 

BARLOCK TYPE-WRITER: FRONT VIEW. 

five broad spokes. The segments lie wide apart when 
at rest, and the act of depressing a key moves one of 
them round, and at the same time raises a stop pin, 
against which it comes to rest, the proper type being 
then in position. Continuing the depression, a spacing 
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damage the machine by depressing more than one key 
atatime. If several keys are depressed at once, the 
type segment stops at the stop pin raised by the key 
nearest the middle of the key-board, and the corresponding 

letter is printed. 
The mechanism is most ingenious, and not only would 

BARLOCK TYPE-WRITER: REAR VIEW. 

it be impossible to describe’ it without drawings, but 
when seen in operation, is rather difficult to understand. 
The parts, however, are very strong, and require practic- 
ally no oil. The alignment is perfect, since this merely 
depends on the level to which the type segments are 

a 
A 
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THE HAMMOND TYPE-WRITER. 

hammer at the back of the machine is released, giving a 
blow which is quite independent of the force with which 
the key is depressed. The hammer is moved by the es- 
capement action of the spring driving the carriage, which, 
as in most type-writers, is wound up by the act of push- 
ing it back to commence a new line. It is impossible to 

raised by depressing the ‘‘Cap.” or “Fig.” keys? 
Another iraportant advantage possessed by this machine? 
is that the writing is visible up to the last two or thre© 
words, the paper rising up immediately in front of th© 
operator. Even this might be improved to allow th© 
writing up to within nine or ten letters to be seen, by # 
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very slight alteration. The last word or two can be 
easily seen, if needed, by merely pushing the paper 
away from the inking tape. The method of giving the 
blow ensures that each impression is exactly of the 
same strength; but it cannot be made to “ manifold” 
well, as the blow required needs so strong a tension of 
the spring that a considerable amount of friction is in- 
troduced. It has been asserted that the difficulty of 
stopping the type segments, dead at the right spot, and 
of overcoming the momentum and vibration, have been 
so completely overcome that it can be worked (we 
presume by some mechanical contrivance) ‘‘at the 
astonishing rate of from 400 to 500 characters per 
minute.” The present writer has used a Hammond 
type-writer constantly for more than a year, and writes, 
when in a good light, at an average of 38 to 40 words 
per minute, and if pressed, can write 50 words against 
time. At the former speed, the letters situated at the 
outside ends of the keyboard often show signs of vibra- 
tion, or that the type has rebounded. The appearance 
of the work produced by this machine is excellent. This is 
due to the good alignment, the uniform blow, and the 
well-designed type. In the other key machines, it is 
necessary to strike an / or an Zz with less force than an 
moraw. The blow in this machine is given from the 
back of the paper, the inking ribbon being on the other 
side, between the paper and the type. It might be 
imagined that it would not print on stout paper, but it 
will just give a fair impression on a thin post-card. The 
feed for moving up the paper fora fresh line is effected at 
the same time as the pushing back of the carriage, by 
merely pressing on a lever. It would seem that even 
this might be improved by providing an arrangement 
for moving it by a cord, passing down to a treadle, to 
be moved by the foot; thus leaving the fingers entirely 
free for the manipulation of the keys. 
We have had less opportunity of examining the Cran- 

dall type-writer than any other machine, having only 
heard of it since this article was in type. It has two 
rows of keys, arranged radially as in the Hammond, 
which it resembles in several respects. The type are 
arranged on the surface of a brass cylinder. This has 
three different motions—a rotatory and an axial motion, 
as in the Hammond, produced by the letter keys and 
the shifting keys respectively; it also has a striking 
motion, rocking forwards to impress the type on the 
paper. At the back of the machine is a segment of a 
wheel, having grooves on its periphery. These grooves 
are more or less curved. Into each one the end of a key 
lever fits. When the key is depressed, the back end of 
it rises, and in so doing causes the segment to turn, the 
amount of motion depending on the curvature of the 
groove. The type cylinder is geared to the segment, and 
moves with it. The first action then of the key, as in 
the Hammond, is to bring the proper type forward into 
the printing position. Continuing the depression of the 
key, the cylinder is rocked forwards, and a small taper 
pin which is fixed in the frame of the machine imme- 
diately under the printing point, enters a hole in the 
cylinder immediately below the type which is to be 
printed. As the type cylinder moves forward, the pin 
entering the hole locks it, and finally the type strikes the 
paper. The system seems an improvement on the 
stop motion of the Hammond, but we have had no 
Opportunity to give the machine a test, or to minutely 
examine the other parts. The whole of the written 
matter may be seen by depressing a key provided for 

that purpose, but one of the lines is completely hidden 
by albar, as in the Barlock. An inking tape is provided, 
and passes between the type and the paper. 

Passing now to the wheel and plate machines, we 
come to lighter, cheaper, and more portable type-writers ; 
but what we gain in these advantages, we lose in speed. 
In a busy office, or for transcribing shorthand reports for 
the press, speed may be of the greatest desideratum ; 
and a practised operator will, as we have said, write 
eighty words a minute. Many clerks who spend most of 
their time in writing with a Remington, can produce 
sixty to seventy words a minute, though these will pro- 
bably include several blunders which have to be cor- 
rected afterwards. The strain of such work is, however, 
more than most authors would find compatible with their 
intellectual efforts, or most secretaries with their dignity. 

The Columbia is a neat little machine, only 9 by 6 by 5 
inches, and weighs 34 lbs. The work produced by it is 
superior to that of other type-writers, for it has an auto- 
matic spacing arrangement, which allows a smaller side 
motion of the carriage for a narrow letter than for a wide 
one. A test for this is the writing of the words 

committee, commission, wil ling, 

which most type-writers print as above, but which are 
produced by the Columbia in a style which much 
more nearly resembles ordinary print. 

The motion is quite unlike that of any other machines, 
and is rather difficult to learn. A type-wheel carries the 
type in a single row round its periphery. A handle 
projecting from the wheel is twirled backwards and for- 
wards by the finger and thumb; a movement which 
can be produced with any amount of rapidity, but 
which is rather hard to effect with certainty of stopping 
at the right point. An improved form of this machine 
has an adjusting screw, by which a certain amount 
of friction can be applied, and which must be ar- 
ranged to suit the strength of the operator’s fingers. 
The type-wheel is geared to an index which travels round 
on a dial facing the operator. The upper part of the 
machine, as in all those of the second class, travels along 
step by step to the right. The distance travelled is 
regulated by the thickness of the type-wheel at the point 
where the type, which is in the printing position, is set. 
This method of regulating the feed is very simple, and 
does not complicate the machine, though it would be 
very difficult to apply it to most type-writers. The type- 
wheel is carried on an axis which is hinged at the left- 
hand side of the machine, and which can be depressed so 
as to bring the type down on the paper, the pressure being 
applied by the handle which is used for twirling the 
wheel. 

The Columbia does not profess to be a fast machine. 
The type are of metal, and are inked by a wheel 

covered with cloth. When the type-wheel is at rest, the 
inking-wheel hangs between the type and the paper; 
when the handle is depressed, the inking-wheel moves 
out of the way, returning when the type-wheel rises. 
Each letter is thus inked before and after printing, and 
the same letter may be repeated a number of times with 
uniformly black impressions, with the exception of the 
first, which is generally darker. This somewhat defeats 
the object. The writing can be seen tolerably well. 

The use of ink gives a much sharper impression than 
can be obtained from a tape, but the writing is equally 
liable to be blurred by rubbing, unless cupied in a copy- 
ing press as Soon as itis written. This has a drawback 
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to which makers of type-writers should turn their atten- 
tion. Inking tapes are sold which give a capital black 
impression, but which will not copy; while the copying 
tapes, though giving a good and indelible colour after 
being copied, are both faint and easily smudged if not 
copied. 

The Hall type-writer was one of those which suf- 
fered at first from being placed in the market before it 
was ready, though it was more complete when first in- 
troduced into this country than some of those which we | 

CM 

are being pressed on the ink pad. The result is that if 
the same character be printed several times in succes- 
sion, impressions rapidly become faint. In practice this 
inconvenience is not often felt, but the machine will not 
print “1,000,000” without a good deal of trouble with 
the inking of the “ o.” 
The motion of the type plate is controlled by a 

bar, furnished with a hinged handle which carries a 
conical pointer. The handle therefore carries with 
it the type within the limits of an index plate. 

THE COLUMBIA TYPE WRITER. 

have already described. Several improvements have 
been effected which no doubt make it a more durable 
machine than the two specimens which the present 
writer used daily for several years, The first one be- 
coming worn out, there was no way of having it repaired 
but sending part of it back to America, but another ma- 
chine was found also sadly out of order, and between the 
two a new one was patched up. 

As in the Columbia, the paper remains stationary 
during the printing of each line, while the upper part of 

In this plate are nine rows of nine holes, cor- 
responding to the arrangement of the type. At the 
bottom of each hole appears a letter. When the conical 
pointer is pressed into any hole, the type corresponding 
to the letter is brought opposite the square hole in the 
inking pad. On applying pressure, the whole carriage 
is depressed on to the paper, and the soft rubber of 
which the type plate is composed, allows the proper 
type to protrude through the hole. On the under side 
of the cover or lid of the carriage is a flat-headed pin, 

the machine moves step by step to the right. The types 
are formed of softrubber on the face of a sheet of that 
material, being arranged in nine rows of nine characters. 
The plate is attached to a system of link work forming a 
double parallel motion. The plate can thus be moved 
in any direction, but always remains parallel to itself. 
Beneath the type plate, that is, between the plate and 

_ the paper, is an inking pad, which can be lifted out. In 
the centre of the pad is a square hole, through which 
one type at a time can be pressed on to the paper 
benaeth. At each stroke, therefore, all the other type 

THE HALL TYPE-WRITER. 

which is fixed exactly opposite the square hole: this gives 
the pressure on the type. 

It might be supposed, not only from this description, 
but from a trial of the machine, that it would be im- 
possible to write at any considerable speed. While not at- 
tempting to rival the key machines, there is little difficulty 
in attaining forty words per minute, after several months’ 
use; but it is necessary to have a very good light. 
Plenty of light is needed for working any type-writer in 
comfort, but for the Hall it is specially necessary, 
since the letters are at the bottom of holes in the index- 
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plate. Two improvements have recently been intro- 
duced to meet this difficulty, but they by no means re- 
move the defect, The weight of the machine, in its 
wooden case, is only 7 lbs. The type-plate can be 
readily changed for one of another style, there being a 
considerable variety. A type-plate of sufficient hard- 
ness to produce “ manifold” copies, has been promised 
for some years, but had not made its appearance on the 
occasion of our visit to the agents; thoug) several im- 
provements appear to have been made with the view of 
reducing wear and tear. 

It is possible with this machine to use the comma as an 
apostrophe, or to combine two vowels to make a diph- 
thong, or to raise the 7 of M™ by depressing the carriage 
while the pointer is not fairly in the hole, but is forced 
to one side. A disadvantage, however, arises from this 
peculiarity, for if the pointer is not held with a very 
light hand, allowing it to go straight into the hole in the 
index-plate, without any side strain, the result will be 
an irregularity in the printing, and a want of alignment. 
The Hall is of very simple construction and few parts. 

_ The last type-writer on our list is the World, and it 
stands on the borderland between machines and toys. 
It cannot boast of speed, but an hour’s experiment with 
it is sufficient to show that it may be classed among the 
more elaborate machines that have been mentioned. Its 
chief merit undoubtedly is that its price is about one- 
tenth of the key machines. The paper is passed under 
a bar and over a rubber roller. 

The type are arranged on a soft rubber segment 
which is connected to an index-handle, and are moved 
over an index-plate by the right hand, while the left is 
used to depress a bar, which brings the type down 
on the paper, and pushes the carriage on for the next 
letter. The inking is effected by means of a pad on 
either side, over which the type-segment is continually 
sweeping. Considering its price, and that it measures 
12 inches by 6, weighing 33 lbs., it is very possible that 
it may be worth getting when time and trouble are of 
little consideration. 

The first cost of the type is a serious expense in the 
construction of a type-writer. Several letters have to be 
specially cut, the g and y having shorter tails than usual, 
and the 7 and w have to be a little cramped. Consi- 
dera5le skill has been expended on the arrangement of the 
keyboards and indices, with the view of placing the 
letters which are in most frequent use in the most con- 
venient position. If this were all, the arrangement 
would be simple enough, but care is also taken in most 
machines to place near to each other letters which often 
come together. In the following examples, the charac- 
ters which may be produced by depressing changing 
keys are not given. The Remington keyboard is ar- 
ranged thus :— 

lower 
2 2 4 5 6 tf 8 9 - case 

Oe Wie Ee Reale ep voreralt cetera 
EOS) ID. BG Bl < I dk Sh 8 

upper Le Xe SCT NE Bre eNee Mies 
case 

The Hammond thus :— 
Ji (OY IB AIP IP AO) ee.) ssi, ID ISL IR SW AY. 

BPPOGNS CuieGuli-g espns) GAA ME A © IN, NY 
It will be seen that the word /he is easily written by 

striking the ¢ with the first finger of the right hand, the 
A with the second finger, and the e¢ with the same finger, 
sliding off the upper row on to the ¢ below. 
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The keys for the words that, these, thezr, on, is, come 
together in a very convenient manner. 

In the Hall type-writer, the index moves with the car- 
riage to the right after each letter is printed. The arrange- 
ment of the characters is therefore from right fo left. 
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TD 2730 a4 eee <8. 0 
SNe pee ad 
KB PE GeaNeek “Ay S© 
JC DROP eeriecd: VV 
XSI YG SEG ROT Pe eZ 
Kbit saan cin rae-eS¥ iG) 
j © Gio @ MW fa, ww 
Saal Sy hate he S 

ZO? thes 2 etd 

In printing the word the, he pointer is pressed into 
the hole marked 4 and, on releasinz the pressure, the 
carriage moves on a step to the right, thus bringing the 4 
under the pointer, which need not be moved at all; the 
e follows the # in the same way. The frequent termi- 
nation, 7g, presents itself to the hand in the same way. 
The characters ¢h, 7, ly, are also arranged with the same 
view. 

Since writing the above, we have sought to supple- 
ment our personal experience and the glowing account 
of their own machines which all agents are so ready to 
give, by a visit to the Westminster Type-writing and 
Shorthand Office, at 2, Victoria Mansions, Westminster. 
This is one of the already numerous establishments which 
is conducted entirely by ladies, for whom, if work they 
must, mo work could be better adapted. In this office a 
special point is made of perfect accuracy, and we are 
surprised to hear that a speed of about sixty words a 
minute is generally kept up. When the subjects un- 
dertaken are, one day, Sermons ; another, copies of actors’ 
parts of plays; then a surgical MS. bristling with techni- 
calities—besides all kinds of legal work and authors’ 
“ copy ”—even this speed must entail a good deal of close 
attention and care. 

Should any of our readers feel that they have arrived 
at that time of life when it is their duty to society to 
publish their “reminiscences,” they need only send for 
a lady who will take down the matter in shorthand and 
send it back in print, this being a class of work under- 
taken by the office we have mentioned; nor will they be 
unprepared if the work is to be translated into Russian 
or Hindustani. 

SSS 

A ReMARKABLE MeEtTEorRITE.—The heaviest purely 
metallic meteorite as yet known isthe “ thunderbolt ” of 
the Arab Sheik Kalaph Ben Assab. This chieftain saw it 
falling in the Valley of Kalede, in Central Arabia, in the 
year 1863, and presented it to the Persian Governor of 
Bunder Abbas. The latter sold it, along with a formal at- 
testation of the finder, to the English authorities, and it 
has since been chemically examined. It consists of 91-04 
per cent. of iron, 7°40 nickel, 0-66 cobalt, traces of 
copper, phosphorus and sulphur, and 0°39 of amorphous 
carbon. Itcontains no stony matter, and only includes 
scattered traces of troilite and graphite. Its weight is 
120 lbs., and it is consequently the largest purely metal- 
lic meteorite or “ holosiderite” known. The meteorite 
of Pallas, now in the St. Petersburg Museum, is much 
heavier, but it contains many cavities filled with olivine, 
and is consequently a ‘‘syssiderite.” Itis the tenth me- 
teorite which has been seen actually descending. It fell 
during a thunderstorm, and made a deep hole in the 
earth, 
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Gxeneral szotes. 
Baste Stac 1n AGRICULTURE.—The quantity of “ basic 

slag,” the by-product of the Gilchrist and Thomas 
process, now consumed: annually by farmers in Germany 
reaches 300,000 tons. 

Locusts 1n Mapacascar.— Father Paul Comboné 
(Cosmos), writing from Tananarive, mentions that Mada- 
gascar is at present visited by the “‘ Valala” (Pachytylus 
migratorioides), a species distinct from the locusts of 
Algeria and of Western Asia. They are eagerly eaten 
by the natives, and are consequently not regarded as a 
scourge. They are captured by the uneconomical process 
of setting fire to the herbage upon which they alight. 

THE HEIGHT AND THE SPEED OF Waves.—The subjects 
have been re-investigated by Mr. Buchanan, formerly of 
the Challenger staff, during a sounding voyage on board 
a steamer belonging to the Indiarubber, Gutta-percha, 
and Telegraph Works, Silvertown, a vessel commissiored 
to study the track for laying a submarine cable to St. 
Paul de Loanda. Mr. Buchanan’s observations were 
made near the island of Ascension, the wind being so 
violent that the signals were hoisted to warn ships from 
attempting to enter the harbour. The height of the 
waves was determined at 20 ft., the mean distance from 
crest to crest at 625 ft., and the speed from 23 to 25 miles 
per hour. nied 

Tue Erectric CULTIVATION oF PLants.—It has been 
frequently asserted that electricity applied at the roots of 
plants or to the soil in which seeds are sown should-be 
a powerful promoter of vegetation. Professor Wollny, 
of Munich, has submitted this question to the test of 
experiment. He surrounded plots of ground, each of 
rather more than a square metre of surface, with boards, 
sunk in the soil to the depth of a foot. In one of these 
he arranged two earth-plates connected by a conductor, 
in which he introduced a battery of five elements; in 
another he placed an induction apparatus, and in a third 
a plate of zinc on the one hand and a plate of copper on 
the other, so as to forma natural element. Peas, pota- 
toes, carrots, etc., were planted in these enclosures, and 
it was found that the application of electricity, either at 
a high or a low potential, proved either inert or injurious. 
Professor Wollny believes that electricity occasions per- 
turbations in the protoplasm of plants, the greater in pro- 
portion to the conductivity of the sap. He infers from his 
experiments that electro-cultivation has scarcely a future. 

THE LABORATOIRE D’ERPETOLOGIE AT MoNTPELLIER.— 
- This establishment is for the purpose of effecting the 
sale and exchange of serpents and other reptiles and 
amphibia. Any traveller can here dispose of living 
specimens. It has 147 members in Europe, and 203 in 
other parts of the earth. The purpose of the associa- 
tion is to furnish the members with reptiles and amphibia 
at cost price, in order to facilitate their study. The 
superfluous specimens are disposed of to outsiders, and 
the profit is applied to the purposes of the society. Every 
member pledges himself to write yearly at least two 
memoirs on reptiles, which are to be published in any 
journal. The society possesses an ‘‘ Encouragement 
Fund,” endowed by certain members for the purpose of 
sending out young naturalists to countries not sufficiently 
explored, in order to collect and to make observations. 
Prizes, such as, ¢.g.,a Zeiss microscope, are awarded for 

the best collections. Rare animals can be lent for obser- 
vation to any member who can prove that he has ac 
commodation for such specimens, on condition that he 
publishes his results. 

Tue Pustio Heartu.—The Registrar-General’s return 
for the week ending December 15th shows that the 
deaths registered during that period in twenty-eight great 
towns of England and Wales corresponded to an annual 
rate of 18'9 per 1,000 of their aggregate population, which 
is estimated at 9,398,273 persons in the middle of this 
year. The six healthiest places were Halifax, Brighton, 
Hull, Bristol, Sunderland, and Wolverhampton. In 
London 2,291 births and 1,455 deaths were registerea. 
Allowance made for increase of population, the births were 
452, and the deaths 404, below the average numbers in the 
corresponding weeks of the last ten years. The annual 
death-rate per 1,000 from all causes, which had been 
16°5 and 17°8 in the two preceding weeks, were last 
week 17'7.. During the first eleven weeks of the current 
quarter the death-rate averaged 18°5 per 1,000, and was 
2‘t below the mean rate in the corresponding periods ot 
the ten years 1878-87. The 1,455 deaths included 154 
from measles, 17 from scarlet fever, 39 from diphtheria, 
14 from whooping-cough, 18. from enteric fever, 11 from 
diarrhcea and dysentery, and not one from small-pox, 
typhus, ill-defined forms of continued fever, or cholera ; 
thus, 253 deaths were referred to these diseases, being 
20 above the corrected average weekly number. In 
Greater London 2,891 births and 1,817 deaths were 
registered, corresponding to annual rates of 27°3 and 
17°2 per 1,000 of the estimated population. In the Outer 
Ring 22 deaths from measles, and 5 from diphtheria 
were registered. The fatal cases cf measles included 8 
in West Ham and 4g in Croydon sub-districts. 

Fauna oF A “Pire Dwetine.”—A “ pile-village” on 
the Szontag Lake in the district between Lotzen and 
Lyck was examined by Heydeck in 1887, and appeared 
very similar in its construction to the pile-dwellings in 
the Arys, Czarnikock, and Tulewo Lakes. Theremains 
were of a very remote date, as no articles of iron were 
found, and of bronze only a decorative disc. The earthen 
vessels had been made without the use of a wheel, and 
had very little attempt at decoration; only marks of 
finger-nails and a stroke in the shape of N. The very 
numerous bones were examined by Nehring, and were 
found to belong to the wolf, fox, wild cat, otter, bear, 
beaver, hare, wild boar, ur, stag, roe, domestic dog, 
horse, Swine, ox, sheep, and goat; capercailzie, black 
cock, duck, crow, hawk, ow’, and pike. The most abun- 
dant are the bones of domestic animals, especially of the 
pig, and the next most plentiful are those of the stag and 
the roe. Most of the marrow-bones have been broken. 
The ur (Bos primigenius) is represented only by the core 
of a horn, which shows many traces of human elaboration. 
From the antlers of the deer many pieces have been 
severed, probably for the manufacture of implements. 
Nehring emphasises the absence of the reindeer, which, 
indeed, he has never discovered in pre-historic finds, in 
company with the roe, pig, and tame cow. The only 
dog’s teeth discovered are decidedly of a wolf-like type, 
and belong not to the “ peat dog,” of Rutimeyer, but to 
the so-called “‘ Bronze dog.” The horse-bones belong to 
a pony of an elegant race, which was probably domesti- 
cated. According to these remains the pile-builders lived 
principally by hunting and keeping cattle, in part alc 
by fishing. 
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Tue SraTE OF ouR CEMETERIES.—Sir Spencer Wells 
in opening a discussion on ‘‘ Cremation,” in the large hall 
of Sion College, showed that our cemeteries are now 
little, if any, better than the old churchyards against 
which Dr. Thomas Walker waged such a long and 
arduous war. He said : ‘‘ The present condition of many 
cemeteries is shocking and revolting—bodies festering in 
a slough of corruption, while others are covered only 
with a few inches of earth. The Brompton Cemetery, 
surrounded on every side by the dwellings of the living, 
was bought by the Government in 1853, ostensibly for 
the purpose of closing, but since then it has been receiy- 
ing more than 5,000 bodies annually. The present state 
may be more seasily iniagined than described. In the 
Tower Hamlets Cemetery it is alleged that as many as 
1,053 children’s bodies have been packed in seventeen 
trenches, and in one instance sixty bodies in one trench, 
which remained open until it was over-filled. It has 
frequently been found necessary to bail out the liquid 
corruption ; and owing to the foul stench the workmen 
engaged have been taken out of the trenches in a faint- 
ing condition. In the Wolverhampton Cemetery the 
common graves are kept open from day to day until 
quite filled. In the Ardwick Cemetery, Manchester, 
with a very small acreage, 70,000 bodies have been 
interred. The dead lie in what are practically wide 
trenches with about 18 inches of earth between each. 
In Glasgow the system of pit burial is generally adopted, 
and goes on, although it has been denounced by the 
medical officer of health as dangerous to the public, anda 
gross breach of decency.” 

Tue PROTEST AGAINST EXAMINATIONISM IN EDUCATION. 
—tThe growing conviction that competitive examinations 
are a ruinous failure has found able and authoritative 
expression in the November issue of the MWineteenth 
Century. In that issue we find “the strong protest 
of the signers against the dangerous mental pressure and 
misdirection of energies and aims which are to be found 
alike in nearly all parts of our educational system. Alike 
in public elementary schools, in schools of all grades 
and for all classes, and at the universities, the same 
dangers are too often showing themselves under different 
forms. Children are treated by a public department, by 
managers and schoolmasters, as suitable instruments for 
earning Government grants; boys of the middle and 
richer class are often trained for scholarships with as 
little regard for the future as two-year-old horses are 
trained for races; and young men of real capability at 
the universities are led to believe that the main purpose 
of education is to enable them to win some great money 
prize or take some distinguished place in an examination. 
We protest most emphaticaliy against such a misdirection 
of education, and against the evils which necessarily arise 
from it.” This document has been signed by hundreds 
of the most thoughtful and influential persons in Britain 
—men widely differing, or even mutually hostile on per- | 
haps every other subject, but here joining in a protest 
against a system which, if persisted in, must reduce us 
to intellectual ossification. Professor Max Miiller, com- 
menting on this document, admits that he was, forty 
years ago, an eager advocate of the system of Civil Ser- 
vice examinations. He now frankly owns his mistake, 
and admits that the fault has been, not with the “applica- 
tion of the principle of examination, but with examination 
itself. Mr. Frederic Harrison thinks that “ examination, 
having been called in to aid education, has grown and 

hardened into the master of education. Education is 
becoming the slave of its own creature and servant. 
Like all servants turned masters, it is now bullying, 
spoiling, and humiliating education.” 

Tue Last Explorations or M. pre Bretres.—M. de 
Brettes, of whose early travels in the Grand Chaco to 
the south of the Rio Vermejo a brief account has already 
appeared in these columns, has just returned to Paris 
from a second expedition, with reference to. which he 
furnishes some interesting particulars to the Journal des 
Debats. Having started from France in May, 1886, en- 
trusted with a mission by the Minister of Public In- 
struction, he was detained by difficulties of one kind and 
another upon American soil for sixteen months, and pre- 
vented from penetrating into the Chaco. He did not, 
however, allow this time to be wasted, for he purchased 
a yacht, and, with the help of a French engineer, M. de 
Boisvier, he completed the hydrographical survey of the 
Lake Ypa-Carai which had been commenced twenty- 
seven years before by the English engineers Burrell and 
Valpy, but interrupted by the Paraguay war in 1864. 
At the instigation of the Consul of Bolivia, M. de Brettes 
then entered the Chaco for the second time (October 13th, 
1887), starting from Apa, on the frontiers of Brazil, and 
making for Baranquerita (the Northern Chaco). His 
escort then consisted of fifty Guana Indians and a single 
native of Paraguay who had resolved to accompany him, 
and who was nicknamed accordingly by his compatriots 
“Guapo” (the brave man). But this brave man soon 
took fright, and fled back to Apa half dead with terror. 
M. de Brettes then travelled through the territory of 
the Guana Indians, who were then at war with their 
mortal enemies the Chamacocas, and he was himself 
attacked by this tribe and slightly wounded. He 
continued his march westwards for six days, suffering 
terribly from thirst, and he at last reached Bolivian. 
territory, ten days’ march from Pilcomoyo, having gone 
through the hitherto unexplored territories of the Guanas, 
the Kamananghas, the Baughis, the Neennsemahas, and 
the Aksseks. During the whole of this difficult march 
he did not fail to take note of all the important geo- 
graphical positions, and thus, for instance, he followed 
for upwards of 70 miles a senda (Indian path) which 
leads from the Rio Parguay to Bolivia across the Chaco. 
This was the knotty point of the problem, and M. de 
Brettes further ascertained that this sexda runs through 
a perfectly flat country, and that there would be no diffi- 
culty in clearing the road which Bolivia so much desires 
to make. He also came upon some very curious brick ruins 
to the right of this Indian tract in latitude 21° 48’ south, 
longitude 63° 07’ west meridian of Paris. The Indians 
who accompanied him said that beneath the round monu- 
ments like low towers, which M. de Brettes saw, were 
tombs, but he was unable to verify this, though he ex- 
tracted from some of the cavities in the ground some fine 
specimens of pottery similar to those found in the tombs 
of the Aymaras of Bolivia, whence M. de Brettes con- 
cludes that the Incas’ dominion must have extended far 
beyond the Andes. Among the pieces of pottery which 
he has brought back is a duplicate of what M. Jacque- 
mart describes as the chef d’euvre of American pottery, 
a vase which is now in the Louvre. In addition to the 
potteries of the Incas his collection comprises Guanas and 
Chamacocas vases of modern manufacture and a great 
number of Indian articles, suchas violins, costumes made 
of feathers, necklaces of all kinds, and arms, 
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PREPARATION OF MUSICAL INSTRU- 
MENTS. 

L’ESPRIT has sent to La Nature descriptions and 
* sketches of musical instruments which may be 

easily constructed of domestic materials. 

sticks, resting on two chairs. To produce the sound the 
performer uses two rods or the two sticks of a child’s 
drum. Airs in two parts can be played on this instru- 
ment, or duets may be executed by two perfoimers, one 
on each side. 

The second instrument is a kind of harp. Take a flat 

MusIcAL INSTRUMENT MADE WITH WINE BOTTLES, 

The first of these instruments is composed of glass 
bottles of any kind, filled with a certain quantity of water, 
the height of which varies according to the note to be 
obtained, as it is shown in the accompanying sketch. 

box ; acigar box will serve, and drive into each side nails, 
shown in fig. 2. From the nails on opposite sides thin 
brass wires are stretched. Pass a square ruler under the 
wires from A to B (fig. 2), On the other side place smal, 

MusicAL INSTRUMENT MADE OUT OF A CiIGAR-Box. 

After a few trials it will be found practicable to repro- 
duce all the notes with their octaves, including the flats 
and sharps, for arranging which a musical ear is, of 
course, required. The bottles are suspended by their 
necks with double loops of string, hung over broom- 

cubes, cut from a similar ruler, and find by trial the 
length of the cords to produce the notes required. Asa 
matter of course, the strings must be stretched tight. To 
strike them when properly adjusted, a slip of whalebone 

- (C) may be taken, to the end of which is fixed a cork. 
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SOME RECENTLY DISCOVERED FORMS 

OF MICROSCOPIC CRUSTACEA. 

(Part LL, continued from p. 622.) 

Mecynocera clausi, 1,C.T. Differs remarkably from 
every other known species in the extreme length of its 

alike in both sexes, and about twice the length of the 
entire animal (fig. 1); the 11th, 12th, and 13th joints 
of left antennz only are edged with fine saw-teeth 
(fig. 2). The basal portions of both antennz bear 
several short setze and a few long ones, and at intervals, 
and especially at apex, are several long, whip-like sete. 

PLATE VI. 

Fig, 1. Mecynocera Clausi, \.C.T., female. x 250. 
Fig. 2. Eleventh, twelfth, and thirteenth joints of left an- 

terior antenna of ditto, showing saw-teeth. x 400. 

anterior antenne, by which it can be at once recognised. 
It is about 3. inch in length. Its rostrum is bifid and 
very slender, The awterioy antennge are 23-jainted, 

Fig. 3. Fourth swimming-foot of ditto. 4o0. 
Fig. 4. Abdomen and caudal segments of male ditto. 

X 400. 

The posterior antennze are very muscular; the outer 
branch is 3-jointed, the inner 7-jointed, and terminated by 
spreading sete. The maxille are well developed, with 
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two spreading setiferous branches and broad rounded 

_palp. The anterior foot-jaw is 3-jointed, and like the 

posterior, which is small, bears a large number of 

plumose setze. 
The swimming feet (fig. 3) have small hooked spines 

at ends of joints, but no terminal spines besides ' 

abdominal joint is divided longitudinally, the intervening 
space being filled with hyaline membrane. The caudal 
terminations in the female are divergent, in the male 

| less so; both are terminated by four plumous setz on 
| each side. Colour reddish brown. 

Males and females were both plentiful, and taken by 

Piate VII. 

Fig. 1. Cymbasoma rigidum, n. sp., female. x 250. appendages. , 
Fig. 2. Anterior antenna of ditto. x 400. Fig. 5. First pair of swimming-feet of Acontiopkorus 
Fig. 3. First swimming foot of ditto. x 4oo. angulatus. X 400. 
Fig. 4. Abdomen of ditto, with attached ova and caudal 

the strong spinous setz. The fifth feet are wanting in 
both sexes. The abdomen of the male (fig. 4) is 
4-jointed, that of the female is 3-jointed, the basal joint 
of the latter being somewhat heart-shaped, The third 

Fig. 6. Fifth foot of ditto. x 400. 

surface tow-net at all the places visited, Indeed, this 
species seemed to be more widespread than any other. 

Cymbasoma rigidum, 1.C.T., plate vi. In the earlier 

portion of this paper a short description was given af 
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the new British species Cymbasoma Herdmani, 1.C.T. 
The form about to be described was, however, the 
earliest found, and the writer has since also found it in 
the Maltese seas. Its length is about }inch. The first 
joint of the cephalothorax (fig. 1) is equal in length to 
the succeeding five, the last being much smaller than 
the others, and appearing as though part of the abdo- 
men. The eyes are long and kidney-shaped, with a con- 
spicuous brain below. The anterior antennze (fig. 2) are 
about eight times as long as the broadest part, and ter- 
minated by two claw-like spines; the inner side of each 
antenna has five hooked spines (fig. 2). From two 
raised circumferences near the centre proceed long 
spinous setae, and several smaller sete are situated near 
the apical portion of the antennee. The first four pairs 
of swimming feet (fig. 3) have strong muscular basal 
joints, from which proceed two 3-jointed branches, with 
thick terminal sete. The fifth pair of feet are each 
composed of a long joint, at the apex of which are three 
strong spinous sete. The abdomen is very muscular; 
the caudal setze are short, broad, and divergent, and are 
each terminated by three strong setee. 

One specimen only, a female, was taken in the tow-net, 
at Orotava, Teneriffe. 

The lower portion of the body is of a deep sepia 
colour. The animal is peculiarly rigid and muscular. 

The illustrations accompanying the paper are taken 
from Mr. Thompson’s drawings in the Transactions of the 
liverpool Biological Society and the Linnzean Society 
of London. 

SSS — 

THE GEOLOGICAL HISTORY OF 
SHARKS. 

N the Suffolk Crag great numbers of sharks’ teeth 
occur, and among these are many of large size, 

which bear the name of Carcharodon. They are often 
upwards of four inches in length, triangular in outline, 
and armed along the cutting edges with close-set toothlets, 
such as are so often found upon the large knife-like teeth of 
carnivorous animals. The great sabre-toothed feline 
(Machairodus) of our late tertiary times, and the extinct 
carnivorous reptile Dicynodon of South Africa are well- 
known instances of the same thing. Itis plain that a tooth 
so armed lacerates the flesh more extensively and com- 
pletely, penetrates further, and is more easily withdrawn. 
A knife-blade passed into soft wood, or cheese, or flesh, 
soon jams, and gan hardly be moved backwards or for- 
wards; but if the edges are furnished with saw-teeth, 
the tool enlargesits cut, and will penetrate much deeper. 
Teeth of the Carcharoden occur also in the tertiary 
deposits of Florida and Carolina. In some places they 
are so plentiful that ship-loads are regularly sent to 
England for conversion into super-phosphates, the same 
process being, as our readers well know, applied to the 
fossil bones and teeth of the Suffolk Crag. Many of 
these fossil teeth were dredged up from the bottom of 
the Pacific during the expedition of the Challenger. A 
closely-allied species (Carchavodon Rondeletit) still sur- 
vives in the seas of warm climates. It attains the great 
length of forty feet, but the tertiary shark of the same 
genus must have exceeded even this enormous bulk. 
The recent and fossil teeth hardly differ materially, but 
of course there may have been more conspicuous differ- 
ences in the perishable parts of the body, with which we 
cannot hope to become fully acquainted. 

Agassiz and other paleontologists have described 

many kinds of large crushing teeth borne upon the jaws 
of very ancient sharks. Some are known from the 
Devonian formation. A vast number of forms have 
been figured from the limestones of the Carboniferous 
period, and the succession lasts, with hardly diminished 
numbers, down to the Lias, after which there is a great 
falling off in the variety and frequency of these fossils. 
The key to the arrangement and use of such teeth has 
been found in the recent Cestracion Philippi of Port 
Jackson, a shark whose fore teeth are pointed and 
adapted to the seizing of prey, while the hind ones form 
a tessellated pavement, set with regular rows of large 
and powerful grinders, which are rendered intensely 
hard by the dense enamel which covers the exposed 
surface, and yet to some extent movable by reason of 
the membranous spaces between. This dentition is well 
suited to the crushing of crustacea and hard-shelled 
mollusks. 
Among the oldest sharks are some whose teeth were 

subdivided into several long-pointed cusps, smaller ones 
sometimes intervening. These belong to the extinct 
genus Cladodus, which is first met with in Devonian 
rocks. Quite recently Garman has described a very 
peculiar deep-sea shark from Japan, to which he gives 
the rather repellent name of Chlamydoselachus anguineus. 
It has an unusually long but nevertheless shark-like 
body, a wide mouth opening quite at the fore end of 
the head, as in most fishes, and not beneath, as is usually 
the case with sharks. The gill-openings are extremely 
wide in comparison with any other shark. The teeth 
closely resemble some of those attributed to Cladodus, 
and good naturalists could be named who maintain that 
the old Devonian fish still survives in the Japan seas. 
Others believe that the form of the teeth in sharks 
cannot possibly justify a confident assertion of identity, 
but there can be little doubt as to the near affinity at 
least of the creatures separated by so vast an interval of 
time. 

The oldest known sharks are also among the oldest 
known vertebrates. They are represented by teeth, 
scales, and possibly spines found in the bone-bed of the 
Ludlow formation (Upper Silurian). Some long extinct 
fishes (Pleraspis) claim an equal antiquity, but no sur- 
viving form of vertebrate life can be traced back anything 
like so far as the family of sharks. 

Upon this remarkable persistence of an extremely 
ancient type we have to make two remarks. Firstly, 
that it is in singular conflict with the general course of life 
upon the earth. In seas, as in wide continental areas, 
there is a profusion of competing forms; new races 
appear frequently, and spread fast; ancient types are 
suppressed, or driven out into secluded regions. We 
find that the truly ancient families among animals are 
now to be sought chiefly in ponds and lakes and rivers, 
even such as once could hold their own in the broad ocean. 
But the tide of time has not exterminated the sharks, 
nor even compelled them to take refuge in corners. They 
are still numerous, varied and widespread—truly a 
dominant race, notwithstanding -the lapse of uncounted 
ages. 

In the second place it is not a little startling to find in 
sharks rudiments and embryonic structures, not service- 
able to the animals themselves, though immensely 
interesting to the naturalist, who learns thereby some- 
thing about their yet more primitive pre-Silurian and 
invertebrate progenitors. The external gills, which never 
serve to aerate the blood, and the early stages of the 
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development of the kidneys will remind comparative 
anatomists of the details of structure to which we point. 
We should have expected that natural selection, working 
through untold ages, would by this time have simplified 
the course of development, finding out short cuts to 
avoid waste of tissue and waste of time in the assump- 
tion step by step of the permanent organisation of the 
body. But purposeless embryonic arrangements, which 
point to Annelid ancestors, are still preserved, to the 
conspicuous advantage, we must gratefully acknowledge, 
of the biologist, who thus finds some of the most difficult 
channels of phylogeny buoyed for his guidance. The 
succession of life on the earth follows no law of capri- 
cious change. The English constitution has been said to 
owe its remarkable character to the circumstance that 
Englishmen have never changed their institutions, except 
to remove a practical grievance, and only to just such an 
extent as the grievance required. It seems to be a some- 
what analogous law of nature that anomalies and vestiges 
of an antiquated state of things are tolerated and pre- 
served so long as they do not cost time or substance 
which can ill be spared. But to the student who has 
some hazy idea of what geological time means, the 
mention of structures inherited by existing sharks from 
pre-Silurian invertebrate ancestors loses none of its 
strangeness by reflection; and it is only the sheer 
impossibility of finding a less difficult solution which 
forces him to accept such an explanation of the recorded 
facts. 

— SSS 

THE SOLAR ECLIPSE OF JANUARY t. 

HE total solar eclipse, which will occur on January 
1, 1889, although it will not be seen in our hemi- 

sphere, will be an event of great astronomical import- 
ance. It will be fully visible in the Pacific States of the 
Western Continent, and the Americans are preparing to 
observe it. It is extremely rare for a year to open with 
a total eclipse. It has not occurred since 1682 (new 
style}, and will not occur again till 2161. The coincidence 
has also happened in 1162, 660, and €41 B.c. and 865 
and 1405 A.D., the two latter dates being of the Julian 
calendar. The path of totality, or complete obscurity, 
will cross Nevada and California over an area favourable 
for observation. The best places for observation in 
California are Point Arena, Ukiah, Bartlett Springs, 
Willows, Chico, Quincy, Loyalton, Oneida, Long 
Valley, Milford, ete. All places on or near the centre 
of the path will be in darkness for about two minutes of 
the time. At the central line, near Oroville, the totality 
will be 114 seconds; at Point Arena, it will be 120 
seconds. It will last from 108 to 120 seconds—longer 
nearer the coast than in the interior. In Nevada the 
shadow of the moon will cross the western line at the 
town of Verdi, and its breadth is so great that from 
Verdi north along the boundary for a distance of about 
100 miles there will be total darkness of the eclipse. The 
central point of the moon’s shadow wi!l cross the Western 
Nevada line at a point 32 rods north of the 124th mile- 
post. The south edge of the moon’s shadow will pass 
about halfway between Reno and the highest point of 
Peavine Mountain. Thus Reno will be just outside the 
shadow. The centre of the path will be about six miles 
north of Winnemucca, and 294 miles north of Tuscarora. 
The south edge of the path will pass north of Wadsworth 
and south of Pyramid, Lovelocks, and Humboldt House. 
The north edge of the path will pass north of Buffalo 
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Meadows, Willow Point, Paradise Valley, Spring City, 
Willow Creek, Cornucopia and White Rock, and will 
pass ten miles south of Fort McDermit. 

The eclipse, from beginning to end, will be very long. 
For instance, at Point Arena the beginning of the eclipse 
will be r hour and ro minutes before the beginning of 
totality, and the end will be 1 hour and 16 minutes after 
the ending of totality, the whole lasting over two hours 
and a half. It begins at that place at oh. 15min. r1Sec. 
mean time. For standard Pacific time, 14 minutes 58 
seconds should be added to that. In San Francisco the 
eclipse will not be total, but very nearly so. About 
eleven-twelfths of the sun will be obscured. There it 
will begin at 23 minutes 7 seconds past 12 o'clock, and 
end at 9 minutes 6 seconds past two o’clock. The time 
of greatest obscurity is at 48 minutes 43 seconds past I 
o’clock. It is greatly to be hoped that there will be clear 
weather, though January is an unfortunate time of the 
year for astronomical work in that part of the world, 
since it falls in the middle of the wet season. The 
Royal Astronomical Society has published a letter of 
Professor E. S. Holden, of the Lick Observatory, giving 
the probable meteorological conditions. He gives the 
records of cloudiness at various Californian stations for 
the last fifteen days of December and the first fifteen 
days of January, but prefers not to express any definite 
opinion on a subject so uncertain as Californian weather 
in January. He simply presents the data: Time signals 
from the Lick Observatory are received daily (at Pacific 
standard noon) at nearly every railway station in Cali- 
fornia. On the days immediately preceding and follow- 
ing the eclipse they will be automatically transmitted 
from the standard clock, and special pains will be taken 
to make them useful to observing parties in the field. 
The observing party from the Lick Observatory intend 
going to Bartlett Springs with their instruments, which’ 
will include a spectroscope. Mr. Burckhalter (Chalot 
Observatory) and party will go somewhere between 
Cloverdale and Ukiah. Mr. Blinn (Blinn Observatory) 
will go to Winnemuca Peaks, Nevada. Professor David- 
son (Davidson Observatory) will probably go to some 
point in Nevada, in the hope of getting good weather. 
It is expected that a number of eclipse expeditions will 
be formed in the east and go to California, and soine 
observers are expected from Europe. Photographers 
will accompany all these parties. Members of the 
Pacific Coast Amateur Photographic Association are 
making preparations for the event, and will occupy 
different points along the line of totality.—/von. 

SS SSS | 

SCIENTIFIC AIMS. 

| eee who occupy themselves with heat and light 
and electricity, or with plants and animals, or 

who mix solutions in test-tubes and see what colours 
are produced, or who take daily readings of the ther- 
mometer and barometer, all claim some kind of place in 
the world of science. These and other employments of 
the same kind are for many purposes conveniently dis- 
tinguished from purely literary, and: also from purely 
practical pursuits. But no definition of science can hold 
water which takes account merely of the sort of object 
concerned. It is possible to play with scientific imstru- 
ments, to buy and sell them, to use them ignorantly, to’ 
treat them as charms, works. of art, or means for the 
gratification of the senses. If we mean to use language 



654 SCIENTIFIC NEWS. [Dec. 28, 1888. 

carefully, we must look for the essential character of a 
man of science, not so much in the things with which 

he is concerned, as in his aim and method. Whoever 
strives diligently and successfully to attain to knowledge 
of the laws of nature by the observation and interpreta- 
tion of the phenomena of nature, may claim to be a man 
of science. So possibly may others too. Our definition 
does not pretend to be complete. It excludes the student 
of arithmetic and algebra, whom most people take to be 
occupied with science. But any definition of science 
which includes these, includes logic too, and becomes so 
wide and abstract as to have little or no practical value. 
Let us keep to our confessedly incomplete definition, 
which is right and definite as to what it includes, though 
probably not as to what it excludes. 
“Is it merely a question of words which we are raising ? 

Not if we are engaged in clearing up our notions as to 
the characteristics of a particular sort of productive 
workers, and of the way in which they become produc- 
tive. Let us give that turn to our discussion. Have 
any men signally promoted the increase of natural know- 
ledge in any other way than by combined observation 
and interpretation of natural phenomena? Some of us 
will be inclined to say, Yes. We shall think of men 
who have heaped up stores of information for the use 
of others, men like Schwabe, with his fifty years’ obser- 
vation of sun-spots, or Flamsteed, with his catalogue of 
of 2884 stars. We cannot refuse such men a place 
among productive scientific workers. They worked 
with scientific tools and for scientific ends, even if they 
only collected information for other men to use. Well, 
then, what about the meteorological observer, who 
daily, at 9 and 3, or 10 or 4, sets down the readings of 
the thermometer and barometer? Is he a. man of 
science too? We must concede that he is in intention, 
at least. Whether he is in fact will depend upon the 
use to which his observations are put. Ifthey accumulate 
and fill portfolios, until improved methods drive them 
out of notice without leading to a single generalisation 
or prediction, we must refuse to confer upon the observer 
a place among productive workers for science. He has 
merely piled up observations which nobody has been 
able to use, 
We have entered upon this discussion because we 

have reason to believe that thousands of patient ob- 
servers are busy in the name of science with toilsome 
work of this kind, work which is and will remain un- 
productive, because unstimulated by any questions of 
interest to science. In many a quiet parsonage and 
country-house recorders have been long at work with a 
patience which only requires the inspiration of a clear 
and definite object to make it highly respectable. They 
hoped, and still hope, that they are collecting data useful 
to scientific meteorology, but, alas ! the meteorological dis- 
coverers of the century, Redfield and Buys Ballot, and 
Ruchan, have put and answered the great questions 
without their help. 

Will it be so with the thousands of diligent naturalists 
who are preparing county lists? They believe them- 
selves to be storing up valuable facts for the use of 
future generations. Have they any definite ground for 
their belief that the discoverers of some future age will 
eare for their tables and lists of species ? Hitherto the 
scientific study of distribution has led men like Wallace 
and Huxley to merge the British Isles with Europe and 
North Africa and most of Asia, and-perhaps with North 
America, in one vast northern province, The smallest 

scientific subdivision of that natural history region in- 
cludes ten times the area of the British Isles. Will the 
naturalist of the future ever treat scientifically units so 
small as 100 square miles of British land, defined by no 
natural barriers, and without characteristic species? If 
this is extensively done, there may be hope for the list- 
compiling naturalist, but it may be doubted whether 
there is any room for so encouraging a supposition. We 
shall perhaps be told that scientific questions continually 
arise which require the collection of hosts of minute 
facts, and the assertion is justified by the whole history 
of science. But would it not be better to put the questions 
first and collect the information actually wanted to 
answer them? Life is too short to prepare elaborate 
answers to questions which have never been, and per- 
haps never will be raised. The local naturalist who works 
with definite questions in his mind will work to profit. 
Without such questions he will probably beat the air. 
How great and desirable a change would come over our 
field-clubs if we ceased to record occurrences of species in 
small areas of arbitrary definition, and began to inquire 
why particular species are limited to certain spots. Why 
does a particular alga or dipterous larva haunt one 
stream only in the neighbourhood ? Will it bear trans- 
portation? Is it a matter of food, or purity of water, or 
of enemies? What tempts the wall-rue fern to occupy 
the crevices of an old wall? Is it because of the lime in 
the crumbling mortar, or. because of the nitrates, or 
because of a special exposure, or because of right 
conditions of moisture ? In attempting to answer such 
questions the student will be tempted to observe and 
compare his experiences. He will work to purpose, 
with a definite object and with his attention well awake. 
How unlike the paralysing occupation of setting down a 
list of species with localities, studying the features of 
every capture merely so far as is necessary to apply the 
long Latin or Greek name without error, and trusting to 
a long-distant morrow for the recompense of labour 
which hitherto profits no one, and may never benefit a 
single student of nature. “To place stuffed birds 
and beasts in glass cases, to arrange insects in 
cabinets, and dried plants in drawers,” says Sir John 
Lubbock, “is merely the drudgery and preliminary of 
study.” May we not speak even more coldly of the 
cataloguing of names and localities ? He goes on to say 
that “to watch their habits, to understand their 
relations to one another, to study their instincts and 
intelligence, to ascertain their adaptations and their re- 
lations to the forces of nature, to realise what the world 
appears to them—these constitute, as it seems to me at 
least, the true interest of natural history.” It is such 
wise words as these which we would impress upon the 
young naturalist who has not yet finally chosen his path. 
We would entreat him to inquire whether the pedantry 
of natural history has not proved just as barren of 
results as the pedantry of classical scholarship, and 
whether what is most fascinating in natural history, 
namely, the attempt to solve questions of real human 
interest, is not at the same time the truly scientific side 
of the subject. 

SS 

INSECT ARTILLERY. 
OMETIMES, when one is wandering along a river 

bank, and turning over such large stones as may 

lie near the edge of the water, a very remarkable sight 

| may be witnessed, Out rushes a handsome little blue 
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beetle with a red thorax and red legs, evidently in a vio- 
lent hurry, and makes for the nearest place of conceal- 
ment; and asit hurries along a puff of bluish-white smoke 
proceeds from its body, probably succeeded by another, 
and that again, perhaps, by a third; and eachis followed 
by a slight but perfectly audible report. If the insect be 
interfered with, the process is repeated, it may be, ten or 
a dozen times in rapid succession, and one is irresisti- 
bly reminded of a war-vessel in full retreat, whose stern 
guns nevertheless keep up a constant fire upon her 
pursuer. 

This curious little beetle is popularly known as the 
Bombardier, and scientifically as Brachinus crepitans, and 
may be considered as a typical example of the tolerably 
large genus to which it belongs. It is plentiful enough 
in some places, but correspondingly rare in others, and is 
usually found, if at all, in the neighbourhood of water, 
and particularly on or near the banks of running streams. 
And it affords us an excellent example of one of the very 
strangest methods of defence to be met with in the whole 
of the animal kingdom. Its discharges are, without 
hyperbole, those of insect artillery. They are due toa 
highly volatile liquid, secreted for its special function by 
special glands lying in the region of the tail, which passes 
into vapour immediately upon coming into contact with 
the air. They are intended for defensive purposes in 
combating various foes, and more especially in warding 
off the attacks of the larger Geodephaga. And they have 
even something of the missile nature, inasmuch as the 
explosive fluid itself is highly irritant in character, and 
will even leave a dark stain upon the human skin, which 
cannot be removed even by frequent ablutions. 

For our knowledge concerning both this fluid and the 
organs which distil and discharge it we are chiefly 
indebted to the researches of M. Léon Dufour, who de- 
voted special care and attention to their examination. 
And from him we learn that the apparatus in question is 
double, one division lying along either side of the abdo- 
men, and each consisting of two parts, the one secretory, 
and the other conservatory. The first of these assumes 
the form of a delicate thread, and is, in fact, a gland in 
what may be termed its primitive or lowest condition ; 
the other is a kind of reservoir, in which the fluid is stored 
up until required for use. And the former opens 
into the latter just as the secreting-glands of the 
bee and the wasp open into the bag which contains the 
poison. 

In appearance the secretory portion of this gland varies 
very considerably, according to its degree of expansion 
cr contraction. When fully distended it is oblong, semi- 
transparent, and nearly filled with air, and occupies 
nearly the full length of the abdomen. When contracted, 
however, it becomes merely a soft, opaque, whitish body 
lying in the terminal abdominal segments, and scarcely 
recognisable for the same organ. The reservoir does not 
change its form in like manner, but is always a globular, 
reddish-brown object, situated in the anal segment, and 
provided with special muscles to ensure its due contrac- 
tion when a portion of the contents is to be expelled. 
By turning theabdomen from side to side, the Brachinus 

can direct its discharge with some little accuracy, and 
seldom fails to check a pursuer, provided that it be at 
tolerably close quarters. In this manner, in its Conti- 
nental habitats, it frequently contrives to repel the giant 
Calosoma syeophanta, one of the largest of the predacious 
“ground ” beetles, and a terrible enemy to insects smaller 
than itself, One well-aimed discharge and the Calesoma 

relinquishes the chase, evidently suffering very consider- 
ably from the pungent nature of the volatile fluid which 
has been employed against it. And in our own country 
several of the larger Carabi, and such fierce and insati- 
able creatures as the shore-loving Broscus cephalotes, are 
frequently repulsed in like manner. 

The exact nature of the explosive fluid seems rather 
doubtful. Itis readily soluble either in water or alcohol, 
and leaves a slight dust behind it after discharge. And 
the interior of the reservoir, ifthat organ be emptied and 
examined, is seen to be covered with a deposit of the 
same character. It is strongly irritant, as has already 
been stated, and, should it enter the eyes, will cause pain 
and inflammation fully as severe as would an equal 
quantity of the strongest vinegar. And it will stain any 
part of the skin upon which it may happen to fall, and 
that so deeply that its traces will remain uneffaced for 
several days to follow. 

Still more potent is the same fluid in the larger exotic 
species, some of which can scarcely be held in the 
naked hand, so severely do they burn the flesh. If the 
discharge of our common British example is similar in 
its effects to strong vinegar, that of its tropical relations 
approaches very nearly to nitric acid. And both Lacor- 
daire and Burchell, the African traveller, tell us that they 
have often been obliged to release specimens which they 
had captured, merely because the pain caused by their 
discharges was So intense. 

By slightly compressing the abdomen the explosions 
can be produced even after death, provided, of course, 
that sufficient time has not elapsed for the tissues to 
harden, and the fluid in the reservoirs to dry up. If 
they be directed upon a sheet of white paper, a reddish 
spot is left, which afterwards changes to brown. And, 
after the explosive liquid itself is exhausted, “a black, 
grainy liquid” is discharged in its place, which does not 
pass into vapour. In Brachinus displosor a similar 
liquid, but of a yellow or brownish colour, is emitted 
afver the explosive discharges have ceased. 

The quantity of liquid secreted, or at any rate the 
amount expelled at each discharge, varies very consider- 
ably in different species; and thus we find that, while 
our own British Bombardier can produce eighteen or 
twenty explosions in rapid succession—although each is 
perceptibly more feeble than its predecessor—B. displosor 
is limited to twelve or so, and other species to fewer 
still. But it is difficult to ascertain these facts with any 
degree of accuracy, for the simple reason that it is im- 
possible to tell whether the beetles selected for experi- 
ment have not lately made use of their strange capabili- 
ties, and so partially exhausted the contents of their 
reservoirs. 

Besides Brachinus, there are one or two other genera 
of beetles which possess similar powers, and among these 
may be mentioned Paussus, resident principally in the 
Moluccas, and certain species of Cerapferus and Oxena 
But in none are they so strikingly pronounced as in the 
true Bombardiers. 
Now what are the analogies of this fluid? Is it ‘con- 

nected with, or a modification of, the sexual secretions ? 
Or is it a ‘special provision, restricted to the compara- 
tively few insects in which it appears ? 

Searcely the former, one would think, for it is present 
both in male and female, and it is scarcely possible that 
any part of the generative system should be so modified 
as to produce precisely the same secretion in opposite 
sexes, Nor, on investigation, does any part of the 
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generative apparatus appear to be wanting. Clearly, 
theory the first is not correct. 

Theory the second, although nearer to the truth, is 
also open to fatal objection, for in no animal do we find 
organs or members which are not present, although very 
likely in a greatly modified form, in thousands of other 
species. Thus to hold that the explosive apparatus of 
these remarkable beetles is absolutely unique is probably 
true only insomuch as it does not appear to be present 
in other insects 27 precisely thesame form. And we know 
that great numbers of insects do possess an apparatus 
which at least is somewhat similar in character. Thus 
most of the Geodephaga emit when handled a volatile 
and evil-scented fluid, not only from the mouth, but also 
from two sinall glands situated near the tail—just the 
region, it will be noted, in which lie the secretory organs 
of the Brachinit. And some of these can eject the liquid 
in question to a distance of several inches. The well- 
known Musk Beetle (Cevambyx moschatus) has under 
exceptional conditions been known to dothesame. Ants, 
again, expel formic acid when annoyed, and cause con- 
siderable pain and irritation if the face be held near to a 
disturbed nest; and some of the Hemiptera possess a 
somewhat similar power. Thus it would seem that the 
explosive nature of the Bombardier’s discharge is merely 
due to the fact that the liquid which it secretes is of a 
more volatile character than usual, passing at once into 
vapour when expelled instead of evaporating by degrees. 
And so we have the key to the mystery. 

SSS St 

FLINTS.* 
PROFESSOR JUDD said that on that evening he pro- 

posed to speak to them concerning the uses to which 
flints could be put. It must be confessed at the outset 
that the uses to which flint could be put at the present 
day were ‘greatly restricted as compared with those 
to which it had been put in the past. At the present 
day they sometimes employed flint as a road-metal, and | 
for this purpose, though it answered fairly well, yet it 
was generally inferior to many of the hard igneous rocks 
like the well-known dhu-stone employed in the London 
streets. Flints were sometimes ground and reduced to 
powder, the powder being employed in the manufacture 
of glass and porcelain. There were a few gentlemen of 
dandified manners and conservative instincts—he did 
not mean politically—who preferred to use a flint and 
steel mounted in silver rather than the ordinary wax 
vestas and fusees employed in lighting pipes and cigars; 
and, lastly, muskets with flint locks are still prepared 
for somewhat unsophisticated savages, though the most 
unsophisticated savages of all were supplied, it is said, 
with muskets without touch-holes. Among savage nations 
flint was still largely employed for many purposes. But in 
nations where the arts had become known, the use of metals 
had to a very large extent displaced the use of flint and 
other stones. Among savage nations, however, flint and 
similar materials were constantly employed either for 
obtaining fire or for making tools and weapons. 

Now, let them inquire for one moment what were the 
properties of flint which enabled it to be used in that 
particular way. These properties, which he had already 
referred to in a former lecture, were, first, hardness, 
which enabled it, when struck with pyrites or steel, or 
any hard substance, or even with another piece of flint, 

* Sixth Lecture to Working Men at the Royal School of Mines. 

to emit sparks, and also enabled sharp flints to be used 
for cutting purposes; but with this hardness was com- 
bined a certain amount of toughness, so that it preserved 
a sharp edge much longer than a piece of glass or similar 
material, which was sometimes employed for the same pur- 
pose. Most remarkable of all was the conchoidal fracture 
to which he had called attention, which enabled fragments 
to be struck off, having the remarkable form of flakes. 
They would recollect what he said about flakes, with 
their bulb of percussion, and which enabled them to be 
trimmed so as to form weapons and tools of very de- 
finite form. Then there were two other properties which 
had some influence upon flint. First, the porosity; the 
porosity of flint allowed water to be absorbed and to 
be driven off by the ordinary drying process; so that 
flints were sometimes moist throughout and sometimes 
dry, and their other properties changed with the quantity 
of water they contained. Lastly, they had this important 
property, that flints, although, geologically speaking, they 
withered away, yet, spoken of historically, they were 
among the most unchangeable of things ; so that, whereas 
weapons of iron and bronze, and even gold and silver, 
had perished, articles made of flint were almost im- 
perishable, though even many of these worked flints 
could be seen on the exposed surface to be undergoing 
the first stages of decay, such as the flint exkibited, 
which had been covered in one position, where the 
original black surface was preserved, and on the other 
side there was a thin white coating, due to disintegra- 
tion. Now, perhaps he ought to mention that different 
examples of flint exhibit very great variations in the 
degree to which they possess these several properties. 
Some flints differed greatly from others in their uni- 
formity and fineness of grain. There were some flints 
which were wonderfully uniform in texture throughout 
their mass. These lent themselves to being fashioned 
in the most beautiful forms, whereas there were others 
which showed great irregularities in grain. In one 
part the structure was fine and in another part it 
was coarse, and thus they did not lend themselves 
ta be fashioned with the wonderful beauty that they 
would see that certain flints were susceptible of acquir- 
ing. Now let them inquire what were the methods of 
making and using objects of flint and other similar stones ; 
and the methods employed both in making and using 
flint weapons could only be judged of by studying 
similar weapons used by savage tribes at the present 
day. In many countries the use of stone was still com- 
mon. In Australia, among savages there, and in the 
South Sea Islands, the use of metals is unknown—the 
art of extracting metals from the ores is quite unknown, 
and if they used metals at all, it was only metal which 
had been derived from the white man. Asa rule their 
weapons and tools were all fashioned from stone. They 
had, however, sometimes an opportunity of understand- 
ing how the ancient weapons and tools were used by the 
carly people who made them, for occasionally, as in peat 
mosses and similar situations, they might find the 
handles or the attachments of the tools actually preserved, 
and they might study the manner in which they were used. 

Let them examine first the methods which must have 
been employed by the ancient workmen in fashioning the 
tools and weapons which they employed. With regard 
to those weapons and tools, he might mention that they 
sometimes used ordinary flint-pebbles, masses of flint 
which had been washed out of the chalk and rolled into 
pebbles. These were generally of a brownish, reddish, 
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or yellowish tint, while the tools which were made from 
the chalk were black or grey. Here, for example, was a 
most beautiful specimen of flint, where they could see a 
pebble had been taken and’ by a few dexterous blows 
had been made into a weapon. This came from Herne 
Bay, and they would see by a drawing on the wall, that 
the instrument probably was somewhat more pointed 
originally—that the point had been broken off, and that 
the instrument was then thrown away. They sometimes 
found clear indications that after an instrument of that 
kind had been blunted a fresh point had been given 
to it by chipping, but in time that wore out, and then the 
instrument was thrown away and a new one made. 
Such instruments as these were reduced to the form 
which they now bore by a few dexterous and smart 
blows, which, administered in a proper direction, would 
take off flake after flake, reducing the flint to the particular 
form exhibited. Much depended upon the skill with 
which the work of taking off the flakes was done, and 
doubtless, as at the present day, there were skilful work- 
men and unskilful workmen ; some of the instruments 
made being of a very rude character, while others were 
very beautifully fashioned. In other cases a good black 
flint was selected—a flint taken from the chalk. They 
might sometimes see a part of the white coating which 
characterised flint in chalk still adhering to a part of the 
flint, as in the specimen from Herne Bay, and in the in- 
strument found in London, which was preserved in the 
British Museum. At other times they found that masses 
of flint which had received a somewhat definite form by 
a few sharp blows taking off flakes, had been worked up 
in the most beautiful manner by further treatment. Here, 
for example, was a flint-knife, or scraper, which had 
been first roughly shaped by a number of blows. That 
specimen was from Denmark. It had been made into its 
present form, and teeth had been produced along the edge 
of the mass. The way in which those teeth had been 
produced was not by percussion, as the general out- 
line of the flint had been produced, but, judging from 
the way in which flints arrows and similar objects 
were made by the Exquimaux and Indians of 
the present day, a somewhat different mode was 
adopted. If the flint was fashioned by hard blows and 
then “a hard substance was pressed against it, little 
flakes might be made to fly off, and a number of delicate 
flakes might be taken off by pressure, and thus a perfect 
form be produced, especially the beautiful serrated 
edges which characterised some of the weapons. A 
diagram of one of the flint flakers used by the 
Esquimaux was shown, and the handle of this flaker 
consisted of a piece of very dark-coloured ivory, which 
was largely found in the Northern Hemisphere ; while 
the tool itself consisted of a piece! of the horn of 
a reindeer, which was used on account of its extreme 
hardness. This was fastened very securely by a 
sinew to the piece of ivory which served as a handle, 
and then the sinew contracted and held the piece of 
reindeer-horn firmly. With that weapon the Esqui- 
maux could be seen to take a flake off a flint and work 
off little flakes from the edges until they produced ‘the 
beautiful serrations which characterised some of the 
well fashioned articles in flint like the arrow-heads. 
How beautiful those objects could be made by this 
method of flaking could be seen from diagrams and 
specimens show. Lastly, when the very best flints were 
required, mines were opened in the chalk strata. 
Very rude mines they were, of course; they were 

really great conical holes which were made into the 
chalk leading down into a particularly good bed of flint, 
and carefully selected beds of flints were capable of 
being worked with very great care, first by chipping, 
and then by flaking, until most exquisitely beautiful 
articles, such as those exhibited, were produced. There 
was a wonderful variety of fashions in the different 
types of these instruments used in different places. 
On a diagrani was shown a curved knife; also various 
forms of spear and javelin-heads; also a few of the 
variety of types of arrow-heads, which were made by 
those methods. With regard to the determination 
of the methods employed, they depended upon 
watching savages like the Esquimaux and the In- 
dians at work; and travellers who had spent much 
time amongst these people had given them an account 
and showed clearly how any such work was being done 
now; and doubtless the work done in the past was 
effected by very similar men. Some persons by studying 
these various objects had learnt to make flint imple- 
ments. His friend, Dr. John Evans, the well-known 
antiquary, who had ‘devoted a great deal of time to the 
subject, and had, perhaps, the finest collection in|the world, 
became a dexterous worker inmakingflint-instruments; and 
he remembered how the late Sir Charles |Lyell was much 
interested in the making of the instruments and in all 
questions bearing on the antiquity of man. Dr. Evans sat 
beside a workman who was making one of these objects, 
and carried away every fragment of the flint in his pocket 
for the purpose of study. Others had worked pieces of 
flint for less worthy objects, like the celebrated Flint Jack 
and other forgers in France, who had worked in the same 
way as the old workmen; instead of using old stone 
hammers, they used hammers of steel, however, and 
they managed to make flint instruments in this 
way. It had sometimes been suggested that perhaps 
all the instrumenls were forgeries, but that was as 
unlikely as that all coins should be bad ones. If there 
had been no true coins, he did not suppose that makers 
of base coin would have arisen ; but as a matter of fact 
there was generally no difficulty in distinguishing the 
spurious from the real article. The real articles had a 
peculiar lustre and feel which those who had studied the 
implements got to know perfectly, and they often had 
peculiarities which no forger, however cunning, could 
impart to them ; and moreover, these flint implements had 
been found again and again by persons whose testimony 
was unimpeachable. There was not the slightest doubt 
there were many of these genuine flint implements. What 
he had with him were genuine, though there were forged 
ones, just as there were base half-crowns and sovereigns, 

Let him now say a word about using those flint in- 
struments. To a certain extent the mode in which 
those implements were employed in ancient times was 
conjectural, but it was not wholly so, for they found in 
modern savages so many implements of like forms that 
they could not doubt that they were similarly employed 
in the past. Among the oldest flint implements which 
had the greatest interest for them, they had several 
well-marked types. There was first the long pointed 
type, of which there were drawings of three specimens 
on the wall. They were of large size, and in regard to 
the way in which they were used there might be some 
doubt. It had been snggested that in many cases they 
were employed as ice chisels. He would point out 
to them that the climate of this country was formerly — 
much colder than it was at present, when these people 
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lived here, and that they probably lived by fishing, as 
the Esquimaux did in the present day. In that case im- 
plements of this kind would be very useful for chopping 
holes in the ice, in order to let down a line to get at the 
fish. Such instruments might easily escape from the 
grasp of the person and drop to the bottom of the water, 
and that might account for the fact that that type of 
instrument was especially common in gravels, where 
they had sometimes been found in considerable numbers. 
But in some cases there could be little doubt that these 
implements were fixed in handles and served as hatchets 
or weapons, and skulls and other bones of animals 
had been found actually perforated with those 
implements, the implements sticking in portions 
of the skull. Another use to which an implement of that 
kind could be put was splitting open bone and taking 
out the marrow, and in many cases great heaps of those 
bones, all carefully split by sharp instruments of 
that kind could be found. Then they had another 
type, which was found with these types — the 
ovoid type. They were generally much smaller than the 
others. The use to which these were put was also 
problematical, but it had been suggested, with great 
show of reason, that in many cases’ they were 
used for scraping skins, and that such scrapers 
were constantly employed at the present day with or 
without handles. There were many examples. Here 
was a specimen of the scraper fixed into a wooden 
handle, and it was used for dressing skins. The same 
sort of implement was largely used by the Esquimaux 
and many other people. Lastly, they might have simple 
flakes more or less dexterously struck off, which were 
employed for cutting pieces of wood, or bone, or other 
articles, for which purpose they were very effective. 
Passing from those rude and simple types, they found 
knives, either straight or curved, often with their edges 
dressed in the most beautiful manner.. They found 
spear-heads, and javelin-heads. Then they had the 
wonderful variety cf beautiful objects known as 
arrow-heads. From those types they passed to the 
forms which were very ornamental. Sometimes 
after an instrument was made, it was beautifully 
ornamented. Here was one ornamented with grooves, 
and another ornamented by very careful and elaborate 
chipping. It might be surmised that many of these were 
made more for show than for use; they were emblematical 
rather than useful weapons. They were like the maces 
and swords of state which were borne before Royal people 
and Lord Mayors, and such great folk, which were. not 
employed for knocking people down or stabbing them. 
Next to chipping an ornamental surface to the objects, 
they found that the grinding and polishing of implements 
by sand and similar materials was practised by the use 
of sand and water and rudely chipped implernents. 
Then they might have grooves cut through their 
crown, so as to allow the handle to be fitted more 
firmly ; and in other cases holes were drilled right 
through the tools. In these cases the hole was probably 
produced with very great labour by means of a pointed 
stick used with plenty of sand and water, and worked 
after the fashion of a centre-bit; in that way a hole 
could be driven through the hardest stone. This, 
of course, would take a long time, but savages generally 
had plenty of leisure. Now a great number of other 
Weapons and instruments might be mentioned as being 
made of flint or similar material. There were pieces of 
flint chipped so.as to serve best for striking lights, and 
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these strike-a-lights were made in the earliest times, as 
they were made quite down to within the memory of 
some of those present. Strike-a-lights were most pro- 
bably used first with iron pyrites or other pieces of 
flint, and till quite recent times they were employed 
with the steel and tinder box. Besides this, flint and 
other materials were used to make hammers. Here were 
some of the hammers which were actually employed. 
By successive blows flakes had been dexterously struck 
off, and then the core was thrown on one side when a 
sufficient number of flakes had been taken from it. 
Stones were found slightly rounded by a few blows so 
as to serve probably as sling stones, others as heads of 
clubs sometimes, and sometimes for attaching to nets to 
sink them to the bottom; sometimes the flakes were set 
in great masses on blocks of wood so as to form thresh- 
ing instruments. In Asia Minor at the present day sets 
of flint flakes could be purchased. Then there were 
pestles and mortars, a large stone with a curved surface 
and rubbers, by means of which grain could be rubbed 
down to the condition of flour; and lastly, there was no 
doubt that the earliest surgical instruments were made 
of these flints. Long after flints and similar materials had 
ceased to be employed for other purposes they were used 
for certain delicate surgical operations, and one could easily 
see thata beautifully clean piece of flint was very preferable 
to instruments made of bronze suchas were employed by 
Eastern surgeons at the present day. Lastly, he might 
mention that some of the more delicately struck-off flakes 
were employed for cutting out needles, harpoons, and 
other articles, and in the use of delicate fragments of 
flint they saw the origin of art. The drawings and 
sculptures which had come down to them in ivory were 
worked by sharp fragments of flint, or else carried out in 
the manner illustrated. Here they saw the origin of art. 

Now with regard to the mode of fastening these im- 
plements to their handles. Sometimes the implements 
were clearly inserted in a hole in a piece of wood that 
served as a handle; a hole was made into the handle, and 
the flint driven into it, and every blow served to fix it 
more firmly. In other instances, as the wood would 
wear away, the stone instrument was fitted into a socket 
of bone and the bone fixed in the weapon handle. 
Sometimes bone only wasemployed. From these simple 
cases they had others where astone implement wastied into 
the bone or weapon handle either by means of athong made 
of vegetable fibre or the skin of an animal, as they could 
be wetted and dried, and in drying they often held 
the mass very firmly in its place. In other instances, 
as in Western Australia, masses of gum or resin were 
employed and melted round the natural flint or other 
stone. In a diagram was shown a handle fastened to a 
scraper by means of resin, and sometimes both cords and 
resin were employed. In other cases there was a groove 
cut and the handle pressed forcibly into it, or sometimes 
the handle was twisted round and fastened to a straight 
handle, the whole being bound strongly together ; and, 
last, they came to a case where heles were drilled to 
hold the handle. In some cases they had actually 
found the workshops where the flint implements had 
been made. They occasionally found, sometimes in an 
old pit where quantities of gravel or other materials had 
been dug out, and sometimes in other places where 
these remarkable tools were formed, the flakes which 
had been struck off in fashioning the instrument, and 
they found the cores from which large flakes had been 
struck, and sometimes long flakes which could be 
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fashioned into delicate instruments. Then they found 
great blocks of stone, generally with a depression in 
them, on which these masses were rested while the 
blows were being struck which separated the flakes; 
and in one case a very ingenious worker, Mr. Spurrell, 
had contrived by picking up pieces of flakes at a certain 
spot and fitting them together to reconstruct a rough 
chalk flint out of which a spear-head had been made. 
In the centre was a cavity, evidently the place 
where the tool was originally, the flakes which were 
lying about on the floor were actually the flakes 
which were struck offin making the implement. The 
implement, of course, had not been found, but enough 
of the flakes had been found to show the general character 
of the rough flint out of which the implement was 
originally made. 

Now, the study of these flint instruments had led 
them into very interesting results with respect to the 
history of the human race. -It was certain that the 
aze of man in Britain and in other countries went 
back very far indeed beyond the period covered by 
history, or even by tradition. Flint implements which 
had undoubtedly been made by man had been found in 
situations and with surroundings which left no possible 
doubt that they were of enormousantiquity, an antiquity of 
many many,thousands of years, though they could not give 
their actual date in years. These implements were found 
sometimes in the gravel of rivers, like the gravel of the 
Thames Valley, not only the gravel in the present river, 
but at a greater elevation than the present river—5o 
and 60 and 70 feet above—where the river formerly 
worked before it cut down its bed to the present level. 
They found such instruments in the old caves which 
were sometimes inhabited by these men, and they also 
found the remains of animals which had either been 
washed in or had been carried in by men who had killed 
them for their prey, and with some of those skeletons 
of animals not living now in this country were 
found these remarkable flint instruments, the whole 
being covered up by a layer of stalagmite, and it 
was possible for an investigator to break open these 
stalagmites, and find concealed below, the bones of these 
animals, mingled with weapons of men who lived at the 
period when the caves were inhabited. Besides these 
proofs they had raised beaches—that was sea beds, 
which by the movements cf the land were now far above 
the sea level—they found in those remarkable refuse 
heaps, or kitchen middens, as they were sometimes 
called, or shell mounds, many of the relics, and tools, 
and weapons made of stone employed by these ancient 
people who lived almost entirely upon shell-fish, with 
such game as they were able to kill with their rude 
weapons. Now in the remarkable lake dwellings of 
western and other countries, of which they had examples 
in Central Africa and New Guinea, at the present day, in 
peat mosses and other situations, there were many 
deposits containing these remarkable flint instruments. 

And now he must point out to them what were proofs 
of the antiquity of these objects. The proofs of antiquity 
were of two kinds. First of all it wasclear thatin many 
cases great physical changes had taken place since these 
objects were deposited in the situations where they now 
found them. In many cases, as he had already pointed 
out, the rivers which had flowed at these spots, had worn 
down their beds 20, 3o, 40, 50, and 60 feet below the 
level at which they must have flowed when these instru- 
ments were deposited in the midst of the gravel. In other 

cases, as, for example, the flint instruments which had’ 
been found along the shores of the Solent and in the Isle of 
Wight, they had evidence that when these men lived, 
and used implements of that kind, the Isle of Wight 
was joined to the mainland, and then all the wearing ~ 
away which first took place by the river which ran there, 
and then by the sea which effected the separation of the 
Isle of Wight from the mainland, all this action had 
gone on since those implements were lost in the bed of 
that ancient river. Moreover they had clear proof that 
the climate had changed, he would not say for the better, 
but it was somewhat warmer now than when these men 
lived there. The second proof of the antiquity of these 
objects was found in the fact that they were associated in 
such a way with the remains of various animals, some of 
which were actually extinct, and had died out altogether 
in the world, and others no longer existed in this 
country, but in distant countries, such as the hairy 
mammoth, which does not live at the present day. 
These, with reindeer and many other animals with 
curious shells, which were found in the rivers at that 
period, though not living in this country now, and 
various forms of vegetation—all these associations 
indicated that man was living contemporaneously with 
these curious forms of life. That the antiquity of these 
objects was very great could not be for one moment 
doubted, though it was quite impossible to assign the age 
of each object in years. It must be measured by many, 
many thousands of years. 

Let him just recall to their recollection some of 
the results of these interesting studies, carried on 
concerning these wonderful flint instruments. He ~ 
would not waste time by insisting upon the fact 
that these objects were really of artificial origin. He 
might as well try to argue that his watch got into 
his pocket by chance, and that it was not made 
by a watchmaker, as that these beautiful objects were not 
made by men with a definite object. Thestudy of these 
interesting objects showed that there was a regular suc- 
cession amongst them ; that many of the oldest objects 
contained proofs of antiquity which were most striking. 
Thus associated with the remains of animals of a 
kind which were quite extinct, they had very rude 
and primitive types, and as they came down to more 
recent times—in which the evidences of the change of 
climate, in the inhabitants of England, the wild beasts 
living in England, and they approached nearer to. our 
own time, they found other types employed. The 
oldest and simplest types were those which were classed 
as older palzeolithic, and these older palzeolithic were 
the types which were employed by men who lived 
here in very remote times. In that variety the imple- 
ments had generally long spear-headed and rounded 
forms, and simple flakes, which were employed for 
various purposes, also occurred. Of the men who. 
fashioned these instruments they knew very little. The 
instruments were so simple in kind, and were so seldom 
found associated with other objects which would throw 
light upon the naturejof the avocations of the usersof these” 
instruments, that all they could infer was that they were 
hunters and fishers ; probably, by their superior numbers 
and cunning, they waged successful warfare with some 
strange animals that lived in the country, including the 
curious woolly elephant, the hippopotamus, the lion, the 
bear, and other animals. That they fished in the river was 
exceedingly probable, and it was also certain that the 
climate was colder, and what would perhaps strike them. 
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as improbable, even wetter than at present. The next 
or reindeer period was characterised by the fact that 
people made weapons of much more delicate and varied 
types. At this period the reindeer lived abundantly in 
this country, though now it had emigrated far to the 
north. The climate, as they might well imagine, was 
probably colder then than at present, and they found that 
the men of that period exhibited greater skill in the 
making of weapons. They made stone implements 
which were very carefully and often delicately fashioned, 
and were of a much more varied type. Amongst the 
instruments made there was a much greater variety of 
type than in the older palzeolithic time. They tound that 
with flakes of flint they carved various articles like 
needles and harpoons out of pieces of bone, and they 
even attempted art, for ornaments and drawings were 
actually found in some cases which were made by these 
people. But, nevertheless, they were very primitive 
people indeed, for it was very clear that amongst them 
pottery was quite unknown, and they seemed to have 
had no dogs or other domestic animals. In their mode 
of burial, evidence was obtained that superstition, the 
mother of religion, as it had been called, existed, and, 
as they found with the bones of early people who had been 
buried, the axes, and treasures that belonged to them, 
they might infer that they had some idea of the future 
life in which those objects would be of use to them. There 
was also an indication that human sacrifices were offered 
in these periods, for in many cases the number of bodies 
laid round a central one, would seem to indicate that 
slaves and attendants were slaughtered to serve as at- 
tendants to them in another world, as was the case with 
savages in the present day. Most of them were hunters, 
and they were probably more skilful men than those of 
the palzeolithic time, and there was evidence that they 
were not cannibals. Even a greater time seemed to 
separate these palzeolithic men from the neolithic men, 
and a great advance seemed to have been made in some 
forms of civilisation in the intervai between palzeolithic 
and the neolithic periods, The implements employed in 
the neolithic time were of the most beautiful and ex- 
quisite workmanship. They were fashioned by the pro- 
cess he had endeavoured to describe that evening, and 
“in addition to that it was found they were even rounded 
to a smooth surface, and those surfaces were sometimes 
beautifully polished. They were sometimes perforated 
so as to be attached to handles, and sometimes they had 
most striking ornamentation worked on the surface. 
There were indications that for the purpose of obtaining 
the best materials, for making these stone implements, 
mining operations were carried on, sometimes with a 
fair amount of skill, and that something like commerce 
was carried on for highly-prized materials were carried 
to enormous distances—half across a continent—in order 
that the much-coveted materials might come into the hands 
of persons who had articles to exchange for them. In 
this neolithic period there was evidence that a very rude 
kind of pottery was employed ; that the dog and other 
domestic animals had been tamed and brought into use, 
and here was a primitive but useful kind of agriculture 
carried on. In this period the bodies were generally 
buried in a crouching position, and he was sorry to 
say that there was evidence that was a going back- 
ward in one respect, for cannibalism was certainly pre- 
valent, though they might hope that it was occasional 
rather than habitual. The people of that period seemed to 
have been short in stature,with oval skulls and black hair. 

It was even possible that ancient people, known as 
Baskes, which were found in Spain and in the mountain 
regions of Northern Africa—that these people were 
descendants of some of these northern men. It was 
possible, seeing the similarity and habits of many of the 
Esquimaux tribes in Greenland and British North 
America were so similar to the habits of the men of the 
newer palzeolithic period, that the Esquimaux were the 
direct descendants of the newer palzeolithicmen. But since 
metals were invented the use of stone rapidly declined, 
though they must recollect that in many parts of the 
world people had not got beyond the stone-age. They still 
used the rough or sometimes more carefully prepared 
weapons made of stone. First, perhaps, iron which 
was found as a meteoric production and was employed for 
implements. Then copper, which was found native, was 
used. Next, man learned to make an alloy of copper and 
tin, and then they had an age of bronze, which was suc- 
ceeded by the period when iron came to be very generally 
employed, which was the iron-age, and he supposed 
that now they lived in the steel-age. But even now, 
in this steel age they had the modern survival of the 
use of flinf. Some present could recollect the use of 
the old tinder-box with strike-a-light, and in mines not 
very long ago a steel wheel working against a piece 
of flint was made to emit sparks, was all the 
light the colliers had to work by in very fiery mines. 
Flint locks, and guns, and pistols were employed down 
to recent times, and they were still made at Brandon in 
Suffolk, where the trade of flint knapping was carried 
on at the present day. They might find in the museum 
many illustrations of how flints were worked up 
from the cores at Brandon, and fashioned into various 
kinds of flints for muskets. It might be that these old 
workmen at Brandon must be regarded as lineal de- 
scendants of the old neolithic, and even of palzeolithic 
workers of flint. They had seen that night how the 
study of these artificially-worked flints carried them 
back beyond—very, very far beyond—the periods 
covered by all histories—even the histories of Egypt 
and China. But what of the study of the flint itself? As 
they stood on the sea-shore, the meanest pebble that 
they picked up and carelessly flung into the water, might 
reveal to them a story which, if they had really read it 
aright, must send their thoughts in ever-widening circles 
outward across the ocean of knowledge towards that 
mysterious horizon which divided science from the 
unknowable. 

SSS 

eviews, 
Transactions of the County of Middlesex Natural History 

and Science Society. Session 1887-88. (London: 
Mitchell and Hughes.) 

These transactions contain no small amount of in- 
teresting matter in a paper on “ The Chemistry of London 
Clay.” Mr. W. Mattieu Williams points out that the 
peculiar character of clays is that they contain not 
merely silica and alumina, more or less pure, but 
combined water, as distinguished from moisture. If 
such combined water js once driven off by heat the clay 
loses its plasticity, which cannot be restored by me- 
chanical admixture with water. 

Mr. Sydney T. Klein, F.L.S., F.L.S., gives an interesting 
paper on Ephestia Kiihniella, a lepidopterous larva, which 
recently appeared at the East End of London, and de- 
stroyed or spoiled many hundred pounds’ worth of flour. 
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After fumigations had been tried in vain, and after poultry 
became over-satiated with gorging, the pest was over- 
come by the appearance of a {swarm of tiny ichneu- 
mons. 

Professor Flower, F.R.S., in a paper on ‘‘ Horns and 
Antlers,” points out the difference between the deciduous 
antlers of deer and the true, permanent horns of oxen 
and sheep. 

There are further papers on the ‘Position and 
Prospects of Electric Lighting in London,” by W.L. 
Carpenter, B.Sc.; ‘‘Fossils of the Flint,” by Mr. G. 
Barraclough, M.R.C.S.; and the ‘ Water-supply of 
Middlesex and the Metropolis,” by M. H. Hughes, C.E. 
Tn this paper the author attempts to defend the prevailing 
and inequitable system of charging for the water-supply 
not in accordance with the quantity consumed, but with 
the assumed ratable value of the premises occupied by 
the consumer. We do not object to the rating principle 
as regards the incidence of other local burdens, but in 
such cases no other way is possible. It must be re- 
membered that wherever water is furnished bya company, 
with rare exceptions, the supply is intermittent, and 
where it is in the hands of a local authority it is constant. 

Mr. C. Rousselet gives a paper on ‘‘Some Methods of 
Collecting and Keeping Pond Life for the Microscope,” 
and Mr. T. Blashill contributes a memoir on “ Miniature 
Earth Pyramids in the Clay at Hampstead.” 

First Yearly Report of the Meteorological Observations on 
ihe Sonnblick. 

The Sonnblick Observatory is situated in 47°3° 
N. lat. and in 12°87° E. long., and at the altitude of 
approximately 10,000 feet above the sea level. The 
Director of the Observatory, Dr. J. Hann, has issued a 
complete conspectus of the observations made at this 
lofty station from October, 1886, to September, 1887. 
The results merit attention, not only because the 
Sonnblick is the most elevated meteorological station in 
Europe which is completely equipped, but because the 
observations at other stations are in general desultory 
and imperfect. 

The highest meteorological station in the earth is that 
of Pike’s Peak, in Colorado (about 14,000 feet), but as yet 
it has furnished merely a few mean determinations of 
atmospheric pressure and temperature. The same must 
be said of the station on Mount Washington, though these 
two observatories have been instituted respectively in 
1872 and 1873. The observations at the French stations 
on the Puy de Dome (4,890 feet) and on the Pic du Midi 
(about 9,000 feet) have not hitherto been used for deduc- 
ing general conclusions. 

The mean values of the atmospheric pressure for the 
whole year are 520'42 millimetres at 7 a.m., 520°85 
at 2 p.m., 520°95 at 9 p.m., ora mean of 520°74. The 
temperature is at 7 a.m. —7°4°, at 2 p.m. —6-1,and at 9 
p.m. —6‘9°, oramean of —6:8°. The absolute moisture is 
2°8,and the relative isg3. The yearly mean of the extreme 
atmospheric pressures shows a maximum of 531°7 and 
a minimum of 501°1. The greatest barometric variation 
on the Sonnblick is 30°6, as against 36°8 millimetres at 
Salzburg. The extremes of temperature are 8‘0 and 
—29°2°, the range being 37'2°, whilst at Salzburg the 
corresponding values are + 30'4 and —16.5°, with a range 
of 46°9°. 

The progress of the decrease of temperature with 
increasing elevation, and which will, to a certain extent, 
hold good for the entire Alpine region, is— 

061 

Elevation. Temperature. 

Sonnblick 3095 —6°8° 
Santes 2465 r'°8 
Obir ue 2040 o'3 
Schmittenbache 1940 rit 
Schatberg 1776 18 
Wendelstein .. 1730 I'9 
Hohmsalzberg .. 1490 3:8 
Gastein 1020 e 53 
Rauris Hi 940 C6 4°9 
Niederkirchen . . 850 .s Dai 
Zell 750 56 
Ischl 467 76 
Salzburg 428 8:7 

The Sonnblick Observatory affords an opportunity ot 
observing the decrease of atmospheric warmth on 
ascending, as in the neighbourhood there are numerous 
stations at different heights above the sea-level. The 
decrease of temperature with increasing height takes 
place in asinple arithmetical series only in summer, In 
other parts of the year it decreases in an accelerated 
proportion. The change is most irregular in winter, 
when there even occurs a rise of temperature on pro- 
ceeding from the bottom of the valleys of Pinzgau to a 
certain relative height. A very striking instance of this 
phenomenon was recorded in January, 1887. The tem- 
perature increased up to an altitude of 840 metres above 
the valley (1690 metres above the sea). At this height 
it became stationary, and then decreased, so that at 2,520 
metres above the sea-level the same temperature as at 
the bottom of the valley. 

The observations on the Schmittenbache and at Obir, 
if collated with those taken on the Sonnblick, give the 
following values for the decrease of temperature for each 
100 metres of elevation in the atmospheric strata between 
the elevations of 2,000 and 3,000 metres : in winter 0°58, 
in spring 0:66, in summer 0°77, in autumn 0°72, and in 
the entire year 0°68, 

If the differences of the mean monthly temperatures 
on the Sonnblick and at Santes, Schmittenbache, and Obir 
are used for calculating the mean normal temperature, 
we find for the Sonnblick —6-8, whilst at Santes it is 
—18. The mean normal temperature on the Sonnblick,— 
as calculated, is very probably in winter —13°5; in 
spring —8°6, in summer —o'1, and in autumn —5°4. 
These points will be better realised if we remember 
that the mean yearly temperature on the Sonnblick 
corresponds to the isotherm on the earth’s surface, 
passing through the middle of Spitzbergen, the 
southmost of Novaj Sembla, and in Asia from 
Obdorsk to Ochosk. The mean winter cold on the 
Sonnblick is as great as in Orenburg; the, pring 
resembles January in Central Russia; the; tumn 
is like the same month at Wilna. But the su er has 
a mean temperature lower than has ever been rj sistered 
at the same season in the northern hemisphere, and 
such as may, perhaps, prevail only in the higher 
southern latitudes. The .mean variability of tempera- 
ture from day to day on the Sonnblick is smaller than it 
might be expected. Great changes do not occur; the 
greatest fluctuation amounted to 11 degrees, and took 
place between February 6th and 7th, whilst at Rauris 
there was a change of 14°8° from January 8th to oth, 
and of 11°7° from January 4th to 5th. Comparison 
with a number of other stations proves that the progress 
ef these changes of temperature is entirely different 
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at different stations. Thus the magnitude and the 
frequency of the rises and falls of temperature must 
rank among local.:phenomena. The lowest mean varia- 
tions of temperature on the Sonnblick is in January and 
May, whilst at the same time great fluctuations occur at 
Rauris and Ischl. 

In winter and autumn the cloudiness is greater in the 
low grounds than at the high Alpine stations. In spring 
and summer the summits are more overcast. In spring, 
summer, and autumn the frequency of sunshine on the 
Sonnblick falls earlier in the day than in the lower 
grounds. At this elevation in summer the greatest 
frequency of sunshine occurs between 8 and 10 a.m., and 
then rapidly decreases. This is evidently due to the 
influence of the ascending air current, which forms 
clouds and mists on the summits as soon as the 
valleys become heated. On the heights the afternoon 
sun is therefore a cause of cloudiness, whilst in the low 
grounds it dissolves the clouds. 

On the Sonnblick the predominating winds are the 
south-west and the north, whilst in the valleys the west 
and north-east predominate. Calms are very rare. In 
the valleys calms occurred in thirty-five per cent. of the 
observations, but on the Sonnblick only two per cent. 

— SS 

RATIONALITY IN THE LOWER 
ANIMALS. 

\ K JE often hear discussions on the question whether 
or not the lower animals possess any share of 

reason, or, in other words, whether they differ from us 
in degree or in nature? The affirmative side is taken 
chiefly by working naturalists ; those who make actual 
observations on our “ poor relations ” in the woods, the 
fields, or in default in menageries. The negative view 
is upheld for the most part by metaphysicians, who con- 
vince themselves on @ friori grounds that “ brutes” 
cannot reason, and who wave aside every appeal to facts 
as an impertinence. 
We think that a novel argument may be drawn from 

facts which are admitted without dispute, but the bear- 
ing of which has not been fully recognised. 

—— It may at the first sight appear extremely paradoxical 
if we adduce superstitious fears, in man or beast, aS a 
paradox, since most persons would at once pronounce 
superstitions as a proof, more or less complete, of 
irrationality. But yet we shall see, on close examina- 
tion, that in the entire absence of reason superstition 
could not exist. 

Let us suppose Giles the ploughboy, or any other 
similarly uncultured individual, is plodding his weary 
way homewards after his daily toil. He sees a field- 
mouse hurry aeross the path, or a crow stalking along 
the newly turned-up furrows. He will feel no surprise 
and will take no more notice of either animal than, per- 
haps, to fling a stone at it. Wherefore? Because the 
fact that living animals are capable of voluntary move- 
ment is part and parcel of his own daily experience, and 
because he has always heard them spoken of as capable 
of such movement. But what if he should see an old 
bone, a stick, or a stone, in short, any lifeless object 
moving regularly and continuously alonga level piece of 
ground, and suppose he should be unable on looking 
more closely to detect any agency by which it was 
pushed or drawn? His curiosity would be unpleasantly 
roused ; he would feel uneasy, and if he saw no chanee 

of trickery he would suspect the interference of some 
supernatural, or at least extra-natural agency. But why 
should he thus feel disturbed in mind? Because he 
has in his mind a rough notion of a certain order of 
nature, any departure from which strikes him at once as 
uncanny. His life experience and the traditional ex- 
perience of his parents, neighbours, and associates tell 
him that only living animals are capable of spontaneous 
movement. If, then, he sees such movements on the 
part of a portion of lifeless matter he feels that the 
boundaries of his experience are transcended, and that 
he is in presence of unknown forces. His idea of an 
order of nature is the key to his feeling of mystery and 
awe, or, if we prefer the expression, to his superstitions. 
Were he incapable of forming such a concept all 
phenomena would seem to him equally matters ot 
course, and he would be incapable of the feeling of 
mystery. 

Now, this very power on the part of man of conceiving 
of an order of Nature, of a normal course of things, has 
always been accepted as evidence of human rationality. 
It presupposes not merely the power of observation, but 
of generalising from the facts observed. If, therefore, 
we find in the lower animals instances of superstition, of 
uneasiness apart from the feeling of danger, we are driven 
to the conclusion that they, too, conceive of a normal 
order of things, that they recognise any departure from 
such order, and are, therefore, in so far rational. 

Some of the most striking instances of brute supersti- 
tion have been observed in dogs. We were once witness 
to an instance of this kind. A dyer in a northern town had 
a very white fleecy poodle, and from some freak he dyed 
the animal a rich, full shade of magenta. As he was go- 
ing along the street of his village, attended by the poodle, 
a notoriously pugnacious terrier ran up to accost the 
stranger, perhaps in peace or perhaps in war. But as 
soon as he came near enough fully to recognise the un- 
dog-like hue of the poodle, he stood to gaze a moment 
and then fled as fast as his legs could carry him. His 
notions of the fitness of things had received a rude shock. 
We once knew of a dog named Tab, by no means 

deficient in intelligence, who was always greatly alarmed 
at a thunder-storm, so much as to be rendered positively 
ill. It is difficult to ascribe this fright to the dread of 
bodily injury. 

Much more striking instances of this kind are on re- 
cord. A very vicious terrier was once just on the point 
of attacking a performing monkey, when the latter took 
off his cocked hat and saluted him very gracefully. The 
dog at once bolted under some shrubs and would not re- 
appear until the monkey and its owner had left the pre- 
mises. Such facts which have been collected and recorded 
by Dr. G, J. Romanes are utterly inexplicable unless we 
admit that the dogs have deduced from their experience 
some rude idea of an order of Nature, of which the 
instances given are violations. In all probability such 
cases show that brutes are able to sum up their obser- 
vations in the form of general propositions. 

— SSS 

THe First APPEARANCE OF GERMANIC TRIBES IN 
Evropr.—According to Montelius (Archiv. fur Anthro- 
pologie) the immigration of these tribes took place towards 
the end of the Stone epoch, about 4,000 years before our 
era. He supposes that they came along the cost of the 
Black Sea, and penetrated into Gothland by way of 
Denmark. 
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THE UTILITY OF BEES. 

(Concluded from p. 597.) 

’ EDMUND AGASSIZ, a bee-owner of Switzer- 
“|. land, writes thus to La Nature :— 

ith us no one questions the utility of bees for en- 
the fecundation, and in consequence the pro- 

eness, of fruit-trees in general. As for the grain 
cr J have never remarked that the bees visit the 

ww. at least inour country. At the time when the 

»)-°.%5 in bloom other flowers supply an abundant 
+». sion for the bees, which always visit by preference 

‘). olants which secrete most nectar. It is the same 
| ‘he vine. With us the bees do not visit it, or 

- «yhen the fruitis very ripe. Still, I have seen them 
ionally visiting the vines, but finding little, they 
“one elsewhere. 

“ome years ago I read in a small agricultural journal 
-c from a person who complained of having no 
1 his trees, and foolishly ascribed this defect to the 

»-vhich he thought exhausted the trees by sucking 
ices. Now, the spring of that year was exceed- 
unpropitious; the blossoming of the trees had 
uined by.cold, wind, and rain. The bees had not 
ible to fly about, in consequence ‘of the bad 

iw er, so that they could not fairly be blamed for the 
‘ef. Fertilisation had failed, not only because the 
‘4 not been able to visit the drenched and im- 

ded blossoms, and the wind which, ina 
assists in the work, though in a hap- 

‘“., could not convey the clotted and 
nec pollen from one flower to another. No one 
ie trouble to reply to this correspondent. 
any case the culture of bees cannot be too much 
aged. Here in Switzerland agriculture is carried to 
t height, especially rational apiculture with im- 
| hives. We have many societies, lectures, and 

‘sons. I shall at the season make further observa- 
‘ ‘Sto the visits of the bees to the wheat when in 

” : 

following passage from the Australian Times 
eS consideration :— 
wer rarely produces fertile seeds in New Zealand, 

. € the humble-bees necessary to its fecundation 
t found there. Mr. Douglas, of Motiti, has just 
ed anest of humble-bees in the hope that these 
may prove a remedy for the situation. Darwin 

ted the following striking proposition: If we 
o gather fertile seeds of clover and of pansies, 
ist have cats!” In fact, humble-bees are necessary 
+ fecungation of these plants, and as field-mice are 
‘ond of honey and destroy them, we must protect 
ws and the cats which kill the field-mice. Mr. A. 
villace, in his grand work ‘The Geographical Dis- 
‘jon of Animals,” informs us that the entomological 
ty of New Zealand corresponds to its botanical 
hy.’ An analogous fact is observed in the Gallapagos 

»91s, which are still poorer, 
\ hreference to the remarks of M. Edmond Agassix, 

“<1 above, that bees do not visit the vines, at least in 
» ‘-erland, M. Jobard, of Dijon, writes that in the Cote 

« the facts are very different. This is shown by the 
‘llowing letters, Mr. Henri Maitre, of Chassagne, in 
“Ste d’Or, writes, “‘ Another proprietor and mysell’ 

‘assagne, are the only persons here who keep Feel 
u¢ the arbours and walls of our gardens are each year 

‘oo (od with splendid clusters. They are indubitably the 
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finest in the village, and our common friend M. Monniot 
can tell you if I exaggerate.” 

M. Furgeot, of Mersault, in the same department, 
writes, “I know a neighbour who has a fine hive, and 
his trees are generally envied for their fine fruits. The 
vine in his court produces large grapes, though it is con- 
sidered to be of a small-fruited variety.” 

M. Froissard, an eminent agriculturist of Anney, 
writes, “I am perfectly convinced that M. Jobard is 
right. Itis with plants as with ourselves. Their re- 
production by consanguinity, if 1 may thus express my- 
self, ultimately reduces every organic species to rachi- 
tism. The crossing of the pollen prevents this degenera- 
tion, and the bees effect such crossing as they gather 
pollen from flower to flower. I have earned, by way of 
amusement, 1,000 francs yearly by my eighteen hives, 
rationally managed. If persons of influence would take 
up this question they would confer a wonderful service 
on our peasantry,” 

By way of hearing all sides of the question we quote 
the following remarks from a work entitled “Cameos 
from the Silver Land,” by E. W. White, F.Z.S. (London: 
Van Voorst): ‘The people of Rioja have a great horror 
of bees, and allow no hives within leagues of their city, 
asserting that they destroy both fruit and flowers, espe- 
cially of the grapes and oranges.” Mr. White called 
this “an ordinance based upon ignorance,” an opinion 
with which we should be disposed to\agree. But we 
should like to know the origin of this strange notion, and 
upon what facts, real or imaginary, it is founded. 

SS 

CORRESPONDENCE. 

The Editor does not hold himself responsible for opinions expressed 
by hts correspondents, nor can he take notice of anonymous com: 
munications. All letters must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a@ 
guarantee of good faith. 

COLOUR OF THE WINGS OF CATOCALA SPONSA., 

I have heard that at a recent meeting of the Entomological 
Society there was exhibited a specimen of a Catocala— 
believe sfonsa—in which the hinder wings, instead of the 
ordinary red, were of a rich purple colour. Can any of your 
entomological readers say whether this was an anomaly, or 
whether the specimen produced was a female, which, 1 am 
told, is very rarely to be met with? G. 

THE UTILITY OF BEES. 

I have read with much interest this article, which appeared 
in the SctentIFIc NEws for December 14th, 1888, but can- 
not agree with it as regards the fertilisation of cereals, 
especially wheat. 
ments and observations, came to the conclusion that self- 
fertilisation is the rule among cereals. 

Cross-fertilisation, no doubt, does occasionally take place, 
being generally effected by means of the wind. I never yet 
saw a bee in a wheat-field, and I should like to know what 
reward they get for fertilising the wheat. E. B. 

Great Malvern. 
[They could certainly find pollen.—Ep. .S. JV] 

ANSWERS TO CORRESPONDENTS. 

L. B. B.—The experiments of Ludwig and his pupils show 
that a supply of oxygen is necessary to the activity of 
the cardiac nerve-centres. J vacuo or in CO, the heart 
soon ceases to beat. s 

Mr. A. S. Wilson, after careful experi-~ 
1 
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DIARY FOR NEXT WEEK. 
Zuesday, Jan. %1.—Royal Institution, Albemarle Street, at 

3 p.m.—C/ouds and Cloudland, by Pro- 
fessor Dewar, F.R.S. 

Wednesday, Jan. 2.—Society of Arts, John Street, Adelphi, at 7 
p-m.—How Chemists Work—an example 
to Boys and Girls, by Professor Armstrong 
E.R.S, 

3:—Royal Institution, Albemarle Street, at 
3 p.m.—Clouds and Cloudland, by Pro- 
fessor Dewar, F.R.S. 

Jan. 5.—Royal Institution, Albemarle Street, at 
3 p-m.—Clouds and Cloudland, by Pro- 
fessor Dewar, F.R.S. 

Thursday, Jan. 

Saturday, 

SELECTED BOOKS. 
Astronomy with an Opera Glass. Popular Introduction 

to the Study of the Starry Heavens with the 
simplest of Optical Instruments. With maps and 
directions to facilitate the recognition of the constel- 
lations and the principal stars visible to the naked 
eye. By G. P. Serviss. London: Sampson and 
Son. Price 7s. 6d. f 

A Text-Book of Elementary Metallurg 
Students. By A. H. Hiorns. 
and Co. Price 4s. 

A Shetch of the First Principles of Physiography. With 
’ Maps and numerous Illustrations. By J. Douglas. 
ae Chapman and Co. Price 3s. 6d. 

The Worls Inhabitants; or, Mankind, Animals, and 
Plants. Being a Popular Account of the Races and 
Nations of Mankind, Past and Present, and the 
Animals and Plants inhabiting the great Continents 
and Principal Islands. With about goo Illustrations, 
representing all the Types of Mankind, their Home 
and their Public Life, together with many of the 
Principal Types of Animals and Plants. By G. T. 
Bettany. London: Ward and Lock. Price 7s. 6d. 

Seas and Skies in many Latitudes; or, Wanderings in 
Search of Weather. Maps and Illustrations. By 
R. Abercromby. London: Stanford. Price 18s. 

A Short History of Natural Science. Fourth edition. 
With Corrections and Additions. By Arabella B. 
Buckley. London: Stanford. Price 8s. 6d. 

Electric Bells, and all about them. A Practical Book for 
Practical Men. With more than roo Illustrations. 
By S. R. Bottone. London: Whittaker. Price 3s. 

On the Senses, Instincts, and Intelligences of Animals. 
With Special Reference to Insects. By Sir John 

, for the use of 
London: Macmillan 

NEWS. [Dec. 28 , 1308, 

Lubbock, Bart, M.P. With 100 illustrations, 
London: Kegan Paul, Trench, and Co. Price 5s. 

Elementary Commercial Geograph: wy. A Sketcli of the 
Commodities and Countries of the World.‘ By H. 
R. Mills, F.R.S.E., Lecturer on Commerci‘al Geo- 
graphy in the Heriot Watt College, Edin burgh. 
London: C. J. Clay and Sons. Price ts. 

—— 

SALES. ee 
The Charge for Advertisements in this Column is Sixpence Sor the 

first sixteen words, and Sixpence for every succeeding eight words. 
Advertisements jor this Column should be recetved by first post on 

Tuesday to insure insertion in the following number. 2 

Gas Engine, nearly new, one-man-power, Atkinson ' Patent, 
also a separator for Photographic Emulsion, by Watson, Laidlaw, 
and Co., Glasgow.—FIRREL, Kirkdale, Sydeaham. 

List of Second-hand Lathes, Fret-saws, etc., two stamps: —Call 
at 100, Houndsditch, London, or write to BRITANNIA COMPANY, 
Colchester. Prize Medais. Makers to the British Government. 
Cash on easy terms. : 

Hat Bearer; or Brace Perfector; universal fit. 
stamps.—T. RAwson, Heaton Lane, Stockport. 

Fretwork.—Catalogue of every requisite, with 609 illustrations, 
free for 6 stamps.—HARGER Bros,, Settle. 

Do your own Electro Plating and Gilding. System inex- 
pensive. Particulars one stamp.—PERKS, 47, Alexandra Road, 
Richmond, Surrey. 

Watts’ Gas Engines, all sizes, from 14 bore, slide explodes 
charge, simple. Lists, 3 stamps.—Below. 

Watts’ Gas Engines, work without noise, are easily made ‘up. 
Castings supplied. List, 3 stamps.—Below. poet rure fro 
Dynamos for plating and lighting, e-p $e 

electro motors, separate parts, wire, punchings, 
Dynamos, highest efficiency, castings or finis Ut SUDer: 

—WILLIAMS, WATT, AND Co., Belshaw Street, ise Witsa, © 
Mica or Tale cut for all purposes. Mica chimneys, Mica 

covers, etc.— C. JOHNSON, 87, New Oxford Street, W.C. 
Sheet Metal Workers’ Instructor (Warne’s).—Pew Gopied 

cheap ; covers slightly soiled.—94, St. Augustine’s Road, London, 
N.W. 

ae NOTICES. ie 
Binding Cases, Title Page and Index for this volume will 

be prepared, and will be obtainable in due course from the 
Publisher, 3, Great Queen Street, Westminster, S.W. 
The price of the Title Page and Index will be 6d. 
The price of the Binding Case for Vol. II. will be 2s. 6d. - 
Vol. I., bound in cloth, with Title Page and Index, 9s. 6d: 

—by post 10s. 
Back Numbers of SCIENTIFIC NEWS can be oberined 

from all Booksellers and Newsagents, or direct from the 
Publisher, 3, Great Queen Street, Westminster. Vol. I, 
price 6d. each, or by post 63d.; Vol. II. price 3d. each, or 
by post 33d. { 

Post free, six 

METEOROLOGICAL RETURNS : 

For the ten weeks ending on Monday, Dec. 17th, 1888. Specially prepared for Scientiric News from official reports 

Mean Temperature. Rainfall. Duration of Sunshine. ; +t. 

Scotland, East |44°1 degs., being 4° degs, above average.| 7‘7ins., being 0's ins. above average. | 79 hrs., being oh hrs, below average 
England, N.E, |45°5 4 » 29 9 ” ” 44 » 31 ,, below ,, 125 ” b» above 4, 
England, East |45°0 ,, » 35 59 ” ” 34 3 1:8 ” ” 156 5, ” : ” ” 
Midlands + 144°9 55 » IO 4 ” ” 625, » OO} » ” ”» 135 ” 5» below ” 
England, South 46°77 ,, 99 22 455 ” 2” 675, ROLL > ” ” 144 5) ” 8 », above 4, 
Scotland, West |46-: ” 9 32 49 ey) yy 13°7 »» » 12 ,, above ,, 179 », » 40 ,, below ,, 

England, N.W. |46°5_,, mm wt 5 ” ” $2,, meno 0.) syembelOwseny, 94 x» 19 5, ” ” 

England, S.W. |481 ,, 99 20 455 ” ” Iro,, 3» O14 5, above ,, 152 45 » 4 » ” ” 
Ireland, North #47°3 99 99 2°34, 29 ” 735, » 04 ,, below ,; 122 4,5 »» 25 4, 9 2” 
Ircland, South \48°3 ,, » 27 45 ”» ” 102,, » O05 5, above ,, 136 5, 9 «39 » ” ” 

TheKaingdom... |46°3 ,, Mp BR) ny 7) py 79» » OT 4 below 132 5, » 18 5, ” ” 
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